This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 
to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 
to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 
are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  marginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 
publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  have  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 

We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  from  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attribution  The  Google  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liability  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.  Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 


at|http  :  //books  .  google  .  com/ 


HARVARD  UNIVERSITY 


BBRNHARD  KCJIOIEL  LIBRARY 

OP  THE 

OBOLOGICAL  SCIENCES 


Digitized  by 


Google 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


\l^   &l<Mt-%^f 


'Ti. 


(y^^ 


/y^o 


Digitized  by  VjOOQIC 


Digitized  by  LjOOQIC 


/J'- 


Digitized  by 


Google 


Digitized  by  VjOOQIC 


C  A  7^^"^ 

SYSTEM 


ov 


MINEK  ALOGT. 


DESCRIPTIVE  MINERALOGY, 

OOlCFBISDro  THl 

MOST  EEOENT  DISCOVERIES. 


BT 

JAMES    DWIGHT   DANA, 

I  or  OIOLOOT  AlfD  MIirBBALOOT  IX  TALI  OOLLMI.     AUTaOB  Or  A  MANfTAL  Or  0WUW1  { 

ajiro*.T§  or  wum*!  v.  t.  bxplobimo  BXPSDinoir  om  osoumt  ;  ov  loorarm ;  aho  on 
OEvnAosA,  no. 


AJDMD  BT 


GEORGE  JARVIS  BRUSH, 

I  or  imiiAiooi  An»  MnAUinoT  ni  tmb  tHwriBLo  sonnmno  mhool  or  tau  oollm& 


"JfaeiiMfWa  noft  f  wmw  piriyrJiKnilnr. . . .  nuMoanhte.* 


RE^WRITTEN    AND    ENLARGED.    AND    ILLUSTRATED    WITH 
UP>ArARDS  OF  SIX  HUNDRED  WOODCUTS. 

(7tM  fUB-KDmOH,  WITH  TWO  APPWBIXM  A»D  OOUtXCfTXOltB.) 


NEW    YORK: 

JOHN  WILEY  &  SONS,  PUBLISHERS, 

15  AaroR  Place. 

1877. 


Digitized  by  VjOOQIC 


^eJL5:if^^ 


■^'^'  CA   •.  r.  rcE.  '0: 
I..-.  .".. 


^?77 


Bntered  M«cr«fnf  to  Act  of  OongrMi,  to  the  feu  1969,  bj 
JOHN  WILET  A  SON, 


Id  ^0  Clerfc*8  Oaioe  of  the  District  Coart  of  the  United  SUtet  for  the  Bonthen  DUttloC 
of  New  York. 


JOHM  F.  Tsow  &  Son, 

PKINTSRS  and  B00KBINDei% 

905-ai3  East  laM  St., 

NBW   YOJUC. 


Digitized  by 


Google 


PREFACE. 


The  large  size  of  this  volume  on  Descriptive  Mineralogy,  exceeding  by  one-half 
tlie  corresponding  part  of  the  preceding  edition,  is  not  without  good  reason. 

In  the  first  place,  the  long  intervu  of  fourteen  years  has  elapsed  since  the  last 
edition  was  published,  and  during  this  period  the  science  has  made  great  progress. 
Chemical  researches  have  been  carried  forward  in  connection  with  almost  every  spe- 
cies, and  analyses  have  been  largely  multiplied ;  and  it  is  the  plan  of  the  work  to  be 
complete  in  this  department,  so  far  as  to  include  all  analyses.  Crystallographic 
investigations  also  have  been  numerous  and  important.  Moreover,  the  number  of 
^^pecies  has  been  much  enlarged,  and  every  part  of  the  science  has  had  accessions  of 

In  addition,  a  new  feature  has  been  given  the  work,  in  the  systematic  recognition 
aiid  description  of  the  varieties  of  species.  The  first  edition  of  this  Treatise,  that  of 
1837,  was  written  in  the  spirit  of  the  school  of  Mohs.  The  multitudes  of  subdivi- 
M01I3  into  aiibspecies,  varieties,  and  subvarieties,  based  largely  on  unimportant  cha- 
r-rtrters,  which  had  encumbered  the  science  through  the  eariier  years  of  this  century, 
and  were  nearly  smothering  the  species,  were  thrown  almost  out  of  sight  by  Mohs, 
in  his  philosophic  purpose  to  give  prominence  and  precision  to  the  idea  of  the 
species.  Much  rubbish  was  cleared  away,  and  the  science  elevated  thereby ;  but 
much  that  was  necessary  to  a  full  comprehension  of  minerals  in  their  diversified 
i^tates  was  lost  sight  of.  In  the  present  edition  an  endeavor  is  made  to  give  varieties 
their  true  place  ;  and  to  insure  greater  exactness  with  regard  to  them,  the  original 
localitv  of  each  is  stated  with  the  description. 

Further,  the  work  has  received  another  new  feature  in  its  historical  synonymy. 
A  list  of  synonyms  has  hitherto  been  mainly  an  index  to  works  or  papers  on  the 
!»pecie9,  and  often  without  any  regard  to  the  original  describer  or  description. 
Uausmann's  admirable  Handbuch  (1847)  is  partly  an  exception.  Leonhard's 
'*  Oryktognosie  "  (1821,  1826),  following  the  method  of  Rsuss  of  the  opening  cen- 
tnry,  contains  a  full  catalogue  of  references  to  publications  on  each  species ;  but  it 
falls  of  half  its  value  because  the  references  have  no  connection  in  any  way  with  the 
synonymy.  In  most  recent  works,  an  author  who  has  merely  adopted  a  name  is 
often  quoted  as  if  the  original  authority.  The  present  work  is  no  longer  open  to 
this  criticism.  As  now  issued,  the  first  author  and  first  place  of  publication  of  each 
species,  and  of  each  name  it  has  borne,  and  of  the  names  of  all  its  varieties,  are  stated 
ill  chronological  order,  with  the  dates  of  all  publications  cited ;  and,  besides,  remarks 
are  added  in  the  text  when  the  subject  is  one  of  special  interest  The  facts  and  con- 
clusions have  been  derived  in  almost  all  cases  from  the  study  of  the  original  works 
themselves;  and  this  Treatise  has  become  thereby,  to  some  extent,  an  account  of 
ancient  as  well  as  modem  minerals.  These  historical  researches  added  a  third  to 
the  labor  of  preparing  the  edition  for  the  press,  thereby  delaying  the  publication  of 
the  work  about  a  year.  But  such  studies  are  endless,  especially  when  they  relate  to 
past  centuries,  and  the  work,  however  long  continued,  must  be  incomplete.  As 
an  example :  the  word  sehorlj  which  figured  largely  in  the  mineralogy  of  the  last 
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century  and  the  earlier  part  of  the  present,  is  traced  by  some  writers  to  the  Swedisl 
and  is  cited  from  Cbonstkdt  (1758).  From  Dr,  Naumann,  of  Leipsic,  I  learnc 
of  the  occurrence  of  the  word  in  the  Magnalia  Dei  of  Bruckmann  (1727).  Afte 
ward  I  found  it  in  Ercker's  Aula  Subterranea  (1595) ;  and  later  in  Gbsner  o 
Fossils  (1565),  and  in  the  Sarepta  of  Matthesius  (1562),  which  contains  a  detr-iile 
description  of  it.  In  what  eariier  works  the  word  occurs,  and  what  was  its  ori^^i 
are  among  the  questions  unanswered.     (See  further  p.  205.) 

The  introduction  of  formulas  on  the  basis  of  the  new  system  of  chemistry,  wit 
the  necessary  explanations,  constitutes  another  addition.  The  formulas,  it  will  fa 
observed,  while  in  principle  those  of  the  leaders  of  the  system,  have  some  peculi^ 
features,  serving  to  give  them  greater  compactness  on  the  page,  and  make  thei 
more  easy  of  comparison,  and  bringing  out  well  the  unity  and  simplicity  of  tvp 
among  inorganic  compounds. 

In  these  and  other  ways  the  volume  has  unavoidably  become  enlarged.  !Not 
page,  and  scarcely  a  paragraph,  of  the  preceding  edition  remains  unaltered,  and  ful 
five-sixths  of  the  volume  have  been  printed  from  manuscript  copy.  I  may  here  add 
that,  notwithstanding  the  impaired  state  of  my  health,  this  manuscript — the  para 
graphs  on  the  pyrognostic  characters  excepted* — was  almost  solely  in  the  handwri 
ting  of  the  author,  or  in  that  of  a  copyist  from  it.  Neither  the  consultation  oi 
original  authorities,  the  drawing  of  conclusions,  nor  the  putting  of  the  results  oi 
paper,  has  been  delegated  to  another.  And  being  now  but  half  way  between  th< 
fifties  and  sixties,  it  is  my  hope  that  the  future  will  aflford  another  opportunity  foi 
similar  work. 

The  optical  qualities  of  minerals  have  been  but  briefly  stated,  and  in  general  foi 
those  species  alone  which  seemed  to  require  this  addition  to  their  distinctive  charac 
ters,  as  a  full  presentation  of  them  would  have  added  much  more  to  the  size  of  the 
volume.  The  best  work  on  the  subject,  and  one  containing  many  original  observa 
tions,  is  the  excellent  Mineralogy  of  DesCloizbaux.  the  first  volume  of  which,  on  the 
Silicates,  was  published  in  1862.  The  second,  unfortunately  for  the  science,  has  not 
yet  appeared.  Other  works  in  this  department  are  Brooke  &  Miller^s  Mineralogy 
(1852);  Grailich's  Vienna  edition  of  Miller's  Crystallography  (1856),  and  his  own 
Krystallographisch-optische  Untersuchungen  (1858). 

In  classification,  the  general  system  remains  unaltered.  It  is  based  on  a  comprc^ 
hensive  view  of  the  characters  of  minerals  as  species  in  the  inorganic  kingdom  of 
nature,  the  preeminence  being  given  to  chemical,  the  next  place  to  crystallographic,  the 
third  to  the  different  physical  characters.  The  author  believes  (after  having  tried 
the  so-called  natural  history  system  •  of  Mohs  for  two  editions)  that  light  from  no 
source  should  be  shut  out  where  the  relations  of  species  and  groups  in  nature  are  to 
be  determined.  As  in  the  preceding  edition,  the  method  avoids  almost  entirely  the 
distinction,  in  most  cases  wrong,  founded  on  the  fact  of  the  base  in  oxygen  ternaiics 
or  salts  being  in  the  protoxyd  state,  or  in  the  sesquioxyd,  or  in  both  combined,  and 
proceeds  on  the  ground  that  the  basic  elements  in  these  and  the  other  diffei-ent 
states  are  mutually  replaceable  in  certain  proportions  determined  by  their  combining 
power  with  oxygen.  But  while  the  progress  of  chemistry  and  the  kindred  sciences 
requires  no  modification  of  the  general  plan  of  the  classification,  but  gives  it  new 
support,  it  has  rendered  many  minor  changes  necessary,  and  some  that  are  of  much 
importance. 

The  historical  inquiries  above  alluded  to  were  prompted  by  a  desire  to  place  the 
nomenclature  of  mineralogy  on  a  permanent  basis.  They  were  incident  to  a  search 
after  a  reason  for  choosing  one  name  rather  than  another  from  among  the  number 
that  stand  as  claimants.  Part  of  the  existing  diversity  is  due  to  national  partiality, 
and  much  of  it  to  indifference.  It  has  become  somewhat  common  for  authors  to 
•elect  the  name  the}  like  best  without  reference  to  authority,  or  to  reject  an  old  foi 
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1  new  one  on  no  otber  ground  than  that  of  their  preference.  Increasing  confusion 
m  nomenclature  has  consequently  attended  the  recent  progress  of  the  science ;  and 
in  view  of  this  fact  the  novel  expedient  has  been  tried  of  endeavoring  to  escape  the 
confusion  by  adding  one  more  to  the  number  of  names.  The  right  method  is  mani- 
festly that  which  has  proved  so  successful  in  the  other  natural  sciences,  viz.,  the 
recognition,  under  proper  restrictions,  of  the  law  of  priority  ;  and  this  method  the 
author  has  aimed  to  carry  out. 

Moreover,  it  has  seemed  best  that  the  science  should  not  only  have  a  system  of 
nomenclature,  but  should  also  stand  by  it;  that,  accordingly,  the  termination 
ine^  which  is  prominently  chemical,  should  be  left  to  the  chemists,  and  that  otber 
miscellaneous  endings  should,  as  far  as  possible,  be  set  aside,  or  be  made  to  conform 
to  the  system.  With  this  in  view,  changes  have  been  made  in  accordance  with 
the  principles  explained  in  the  course  of  the  remarks  beyond  on  Nomenclature, 

In  the  preparation  of  this  volume,  the  author  owes  much  to  the  cooperation  of  his 
friend,  Prof.  Georqb  J.  Brush.  Prof.  Brush  has  had  sole  charge  of  the  blowpipe 
department.  The  pyroguostic  characters  have  been  entirely  rewritten  by  him  ;  and 
while  he  has  had  the  works  of  Plattner  and  von  Kobell  always  at  hand,  he  has, 
for  much  the  larger  part  of  the  species,  made  personal  trials  of  the  reactions  before 
writing  them  out ;  so  that,  although  the  facts  stated  are  not  generally  new,  they  still 
are  mostly  from  his  own  observations.  His  skill  also  in  analytical  chemistry,  and 
his  thorough  knowledge  of  minerals,  have  enabled  him  to  remove  doubts,  afford  aid 
and  advice,  and  furnish  new  facts,  on  various  points  throughout  the  progress  of  the 
work.  Prof.  Brush  has  also  given  the  proofs,  while  the  work  was  in  the  press,  the 
benefit  of  his  revision. 

I  take  pleasure  also  in  acknowledging  the  assistance  of  Prof.  George  F.  Barker 
of  this  city,  an  excellent  chemist  in  both  the  old  and  new  systems,  during  the  last 
9ix  months  before  the  book  went  to  press ;  and  later,  that  of  Stdnet  I.  Smith, 
assistant  in  the  zoological  department  of  Yale  College. 

The  author  is  under  obligations  to  many  men  of  science  for  their  kind  response 
to  his  inquiries,  and  for  much  information  in  their  letters ;  among  whom  he  would 
mention,  with  gratitude,  Dr.  Carl  F.  Naumann  of  Leipzig,  W.  IIaioinoer  of  Vienna, 
Prof,  vox  KooELL  of  Munich,  Friedrich  Hessbnberg  of  Frankfort-on-the-Main,  Dr. 
G.  voM  Rath  of  Bonn,  Dr.  G.  A.  Kennoott  of  Zurich,  Dr.  IIanns  Bruno  Gbxnitx 
of  Dresden,  Dr.  A.  Kunth  of  Berlin,  Dr.  A.  Krantz  of  Bonn ;  Prof  Forcuhammer  of 
Copenhagen,  Dr.  A.  E.  Nordenskiold  of  Stockholm,  Prof.  C.  W.  Blomstkand  of 
Lund,  Sweden,  Mr.  L.  J.  Iqelstrom  of  Filipstad,  Sweden,  Prof.  A.  E.  Arppe  of 
Christiania,  Norway;  Louis  S-bmann  of  Paris,  whose  letters  were  numerous  and 
always  valuable,  and  whose  death,  in  1866,  was  a  misfortune  to  this  work  as  well  as 
to  the  sciences  he  cultivated  ;  Prjf.  A.  DesCloizeaux  of  Paris,  A.  Damour  of  Paris, 
F.  PisANi  of  Paris,  Mr.  Guterdet  of  Paris ;  David  Forres,  Esq.,  of  London,  N.  S. 
Maskelyne,  Esq.,  of  the  British  Museum ;  Dr.  F.  A.  Genth  of  JPhiladelphia,  Prof. 
C.  U.  Shepard  of  Amherst,  Prof.  J.  P.  Cooke  of  Cambridge,  Mass.,  Prof.  C.  M. 
Warrek  of  the  Technological  Institute,  Boston,  Prof.  T.  S.  Hunt  of  Montreal,  Prof. 
Jas.  C.  Booth  of  the  U.  S.  Mint,  Philadelphia,  Prof.  H.  How  of  Windsor,  Nova 
Scotia,  Profs.  Silliman,  O.  C.  Marsh,  A.  E.  Verrill,  and  W.  H.  Brewer,  of  N^ew 
Haven,  Ct,  W.  W.  Jeffbris,  Esq.,  of  Westchester,  Pa.,  and  Prof.  A.  Winchell  of 
Ann  Arbor,  Michigan. 

In  addition,  the  book  has  received  private  contributions  to  the  text  of  analyses 
and  other  information  from  P.  Collier,  B.  S.  Burton,  C.  S.  Rodman,  C.  A.  Goess- 
MAKx,  C.  S.  Sharplks,  G.  F.  Barker,  G.  C.  Wheeler,  and  E.  W.  Root. 

Among  works  consulted,  the  publications  on  chemical  mineralogy  of  Hammelsbbrg 
of  Berlin,  and  especially  his  Mineralchemie,  have  afforded  great  assistance.  The 
r«wy  A\i|  %x}4  nl)ie  Annual  Reports  (or  Uebersichte)  of  Dr.  Kennoott  of  Zurich,  on 
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the  process  of  mineralogy  from  1844  to  1861,  and  those  of  the  Giessen  Jahresbe 
richt,  have  been  freely  and  constantly  consulted.  Much  use  has  been  made  also  of 
the  mineralogical  works  of  DesCloizeaux,  Duprenot,  Hausmann,  Breithatjpt, 
Naumann,  IIaidinger,  von  Kobell,  Eokscharof,  Hesssnbbrg,  Quenstedt,  Brooke 
&  Miller,  Greg  &  Lettsom,  and  Shepard;  also  the  valuable  History  (Gcschicbtc) 
of  Mineralogy  of  von  Kobbll  ;  the  classical  work  on  the  Precious  Stones  and  Gems  of 
the  Ancients  by  King  ;  and  the  various  recent  American  Geological  Reports.  Among 
these  Reports,  the  volume  of  the  Canadian  survey  for  the  year  1863,  containing 
extended  mineralogical  contributions  by  Prof.  T.  S.  Hunt,  deserves  special  mention. 
A  full  list  of  the  works  consulted  in  studying  up  the  history  of  the  species,  and  tbc 
later  progress  of  the  science,  is  to  be  found  on  pages  xxxv  to  xlv  of  the  Introduction. 

In  Crystallography,  the  sources  of  recent  information  have  been  mainly  Eoescha- 
rof's  Mineralogio  Russlands,  and  his  Memoirs  in  the  Bulletin  of  the  St.  Petersburg 
Academy ;  DesCloizeaux's  Mineralogie,  and  various  Memoirs ;  the  Mineralogiscbc 
Notizen  of  F.  Hessenberg,  of  which  eight  parts  have  appeared ;  Naumann's  and 
Quenstedt's  works  on  Mineralogy ;  the  Memoirs  of  Zipfe,  von  Zepharovich,  Guai- 
LiCH,  A.  ScHRAUF,  v.  Lang,  Zirkel,  and  Kenngott,  in  the  Berichte  and  Dcnkschrif- 
ten  (mostly  the  former)  of  the  Vienna  Academy ;  of  Dauber,  G.  Rose,  vom  Rath, 
Schroder,  Sohabus,  in  Poggendorff 's  Annalen ;  of  Websky  and  vom  Rath,  in  the 
Zeitschrift  of  the  German  Geological  Society  at  Berlin ;  of  A.  £.  Nordenskiold,  in 
the  (Efversigt  of  the  Swedish  Academy  ;  of  Quintino  Sella,  in  his  Studii,  and  in 
the  publications  of  the  Turin  Academy ;  of  Miller,  v.  Lang,  Maskeltne,  and  Greo, 
in  the  Philosophical  Magazine ;  of  Prof.  J.  P.  Cookb,  in  the  American  Journal  of 
Science.  The  Mineralogy  of  Brooke  &  Miller  (1852)  has  been  freely  used  again, 
18  in  the  preparation  of  the  preceding  edition. 

This  volume  would  probably  be  more  acceptable  to  some  chemists  if  the  formulas 
on  the  old  system  were  rejected  altogether.  But  chemistry  has  not  advanced  so  far 
on  the  new  road,  but  that  most  mineralogical  papers  are  still  written  as  if  there  were 
no  new  system,  and  a  large  part  of  chemists  would  understand  the  constitution  of  the 
species  better  from  the  old  formulas  than  from  the  new.  Moreover,  the  great  majority 
of  the  persons  who  consult  a  Mineralogy  would  find  the  new  formulas  and  new  ter- 
minology quite  unintelligible.  It  has  seemed  reasonable  therefore  that  both  systems 
should  be  presented.  The  new  formulas  will  be  more  easily  understood  or  learned 
from  their  association  with  the  old,  and  thus  the  book  may  help  forward  the  views 
it  only  partially  adopts.  The  past  history  of  the  work  evinces  no  aversion  to  change 
where  the  progress  of  science  requires  it. 

This  work  has  been  posted  up,  as  far  as  was  possible,  to  the  date  of  publication. 
The  facts  which  have  come  to  hand  too  late  for  their  proper  place  in  the  volume, 
are  inserted  in  a  Supplement.  And  it  is  proposed  to  make  this  the  first  of  a  series 
of  supplements  to  appear  from  time  to  time  in  the  American  Journal  of  Science. 

April  30,  1868.  J^^ES  D.  DANA. 

From  the  Pre/ace  to  the  First  Edition  (1837). 

«  «  «  «  «  rpj^g  classification  of  the  mineral  species,  which  is  here  adopted, 
i«*  strictly  a  Natural  Arrangement  The  superiority  of  this  method  is  exhibited  in 
tlie  body  of  the  work,  and  in  connection  with  the  remarks  on  Chemical  Classifica- 
tions, in  Appendix  B.  Although  founded  by  Mors  on  the  external  characters  of 
minerals,  it  exhibits,  in  a  considerable  degree,  the  chemical  relations  of  the  species ; 
and  those  who  are  accustomed  to  prefer  a  chemical  arrangement  will  probably  per- 
ceive  that,  in  addition  to  such  qualities  as  appear  to  recommend  the  chemical  method 
it  possesses  other  advantages  not  less  important. 
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The  changes  wbicli  have  been  made  in  the  nomenclatare  of  minerals  appear  to  ba 
demanded  by  the  state  of  the  Science.  The  present  naraes,  excepting  those  pro 
posed  by  Mohs,  are  utterly  devoid  of  system,  nnlcss  we  may  consider  ?nch  the 
addition  of  the  syllable  tie  to  words  of  various  bmgnages  ;  and  even  this  glimmering 
of  system  has  been  capriciously  infringed  by  a  French  mineralogist  of  much  celebrity ; 
— they  seldom  designate  any  quality  or  character  peculiar  to  the  mineral ;  neither 
do  they  exhibit  any  of  the  general  relations  of  the  species,  by  which  the  mind  may, 
at  a  glance,  discover  their  natural  associations,  and  be  assisted  in  obtaining  a  com- 
prehensive view  of  the  science.  On  the  -contrary,  they  are  wholly  independent,  and 
often  worse  than  unmeaning,  appellatives,  and  are  only  tolerable  in  a  very  unadvanced 
state  of  the  Science.  As  a  necessary  consequence  of  this  looseness  of  nomenclature, 
most  of  the  species  are  embarrassed  with  a  large  number  of  synonyms,  a  fertile 
source  of  confusion  and  di£Bculty. 

As  a  remedy  for  this  undesirable  state  of  things,  a  system  of  nomenclature,  con- 
s^ctcd  on  the  plan  so  advantageously  pursued  in  Botany  and  Zoology,  was  proposed 
by  the  author  in  the  fourth  volume  of  the  Annals  of  the  New  York  Lyceum.  The 
necessity  for  something  of  the  kind  is  very  apparent,  and  the  author  trusts  that  it 
will  not  be  considered  a  needless  innovation.       ***♦♦♦ 


From  the  Preface  to  the  Second  Edition  *  (1844). 

The  natural  system  adopted  in  this  Treatise  has  received  such  modifications  in  the 
present  edition  as  were  demanded  by  the  advanced  state  of  the  Science ;  and  the 
systematic  nomenclature  has  required  some  corresponding  changes. 

Besides  the  natural  classification,  another,  placing  the  minerals  under  the  princi 
pal  element  in  their  composition,  has  been  given  in  Fart  VII. ;  and  various  improve- 
ments on  the  usual  chemical  methods  have  been  introduced,  which  may  render  it 
acceptable  to  those  that  prefer  that  mode  of  arrangement      *     *     *     ♦ 


From  the  Preface  to  the  Third  Edition  (1850). 

This  Treatise,  in  the  present  edition,  has  undergone  so  various  and  extensive  alter- 
ations, that  few  of  its  ori^nal  features  will  be  recognized.  The  science  of  Mineralogy 
has  made  rapid  progress  m  the  past  six  years ;  chemistry  has  opened  to  us  a  better 
knowledge  of  the  nature  and  reUtions  of  compounds ;  and  philosophy  has  thrown 
new  light  on  the  principles  of  classification.  To  change  is  always  seeming  fickleness. 
Bat  not  to  change  with  the  advance  of  science,  is  worse ;  it  is  persistence  in  error ; 
and,  therefore,  notwithstanding  the  former  adoption  of  what  has  been  called  the 
Natural  History  System,  and  the  pledge  to  its  support  given  by  the  author  in  sup- 
plying it  with  a  Latin  nomenclature,  the  whole  system,  its  classes,  orders,  genera,  and 
Latin  names,  have  been  rejected ;  and  even  the  trace  of  it  which  the  synonymy 
might  perhaps  rightly  bear  has  been  discarded.  The  system  has  subserved  its  pur- 
pose in  giving  precision  to  the  science,  and  displaying  many  of  the  natural  group- 
ings which  chemistry  was  slow  to  recognize.  But  there  are  errors  in  its  very  foun- 
dation, which  make  it  false  to  nature  in  its  most  essential  points ;  and,  in  view  of  the 
eharacter  of  these  errors,  we  are  willing  it  should  be  considered  a  relic  of  the  past 

Yet  Science  is  fax  from  being  ready  with  an  acceptable  substitute.  Most  chemical 
systems  have  been  more  artificial  than  the  '^  natural  *'  system ;  and  doubts  now  hang 

*  This  edition,  failiiig  to  find  a  publisher  in  New  York,  was  printed  at  the  expense  of  the 
antiuff. 
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over  some  of  the  principles  of  chemistry  that  are  widest  in  their  influence  on  classi- 
fication. In  view  of  the  difficulties  on  either  side,  it  was  a  point  long  questioned, 
whether  to  venture  upon  a  classification  that  might  be  deemed  most  accordant  with 
truth  among  the  many  doubts  that  surround  the  subject ;  or  to  adopt  one  less  strict 
to  science,  that  might  serve  the  convenience  of  the  student  for  easy  reference,  and 
for  the  study  of  mineralogy  in  its  economical  bearings,  while,  at  the  same  time,  it 
shonld  exhibit  many  natural  relations,  and  inculcate  no  false  affiliations  or  distinc- 
tions of  species.  The  latter  alternative  has  been  adopted  ; — the  classification  is 
ofiered  simply  as  a  convenient  arrangement,  and  not  an  exhibition  of  the  true  affini- 
ties of  species  in  the  highest  sense  of  the  term.  Among  the  Silicates,  however,  it 
will  be  perceived  that  the  groupings  in  the  main  are  natural  groupings ;  and,  throuj^b- 
out  the  work,  special  care  has  been  taken  to  inculcate,  as  far  as  possible,  the  true 
relations  of  species,  both  by  remarks,  and  by  an  exhibition  of  them  in  tables.    *      * 


From  the  Prefojce  to  the  Fourth  Edition  (1854). 

In  the  Preface  to  the  last  edition  of  this  Treatise,  the  classification  of  minerals 
then  adopted  was  announced  as  only  a  temporary  expedient.  The  system  of  Moiis, 
valuable  in  its  day,  had  subserved  its  end ;  and  in  throwing  off"  its  shackles  for  the 
more  consistent  principles  flowing  from  recent  views  in  Chemistry,  the  many  diffi- 
culties in  the  way  of  perfecting  a  new  classification  led  the  author  to  an  arrange- 
ment which  should  "  serve  the  convenience  of  the  student  without  pretending  to 
strict  science." 

A  classification  on  chemical  principles  was  however  proposed  in  the  latter  part  of 
the  volume,  in  which  the  Berzelian  method  was  coupled  with  crystallography  in  a 
manner  calculated  to  display  the  relations  of  species  in  composition  as  well  as  form, 
and  prominently  "exhibit  the  various  cases  of  isomoiphism  and  pleomorphism 
among  minerals."  The  progress  of  Science  has  afforded  the  means  of  giving  greater 
precision  and  simplicity  to  this  arrangement,  until  now  it  seems  entitled  to  become 
the  authorized  method  of  a  System  of  Mineralogy.  Whether  regarded  from  a  phy- 
sical or  chemical  point  of  view,  the  groupings  appear  in  general  to  be  a  faithful 
exhibition  of  the  true  affinities  of  the  species. 

The  mind  uneducated  in  Science  may  revolt  at  seeing  a  metallic  mineral,  as 
galena,  side  by  side  with  one  of  unmetallic  lustre,  as  blende ;  and  some  systems, 
in  accordance  with  this  prejudice,  place  these  species  in  separate  orders.  Like  the 
jeweller,  without  as  good  reason,  the  same  works  have  the  .diamond  and  sapphire 
in  a  common  group.  But  it  is  one  of  the  sublime  lessons  taught  in  the  very  por- 
tals of  Chemistry,  that  nature  rests  no  grand  distinctions  on  lustre,  hardness,  or 
color,  which  are  mere  externals,  and  this  truth  should  be  acknowledged  by  the  min- 
eralogist rather  th^n  defied.  Others,  while  recognizing  the  close  relations  of  the 
carbonates  of  lime,  iron,  zinc,  and  manganese  (calcite,  spathic  iron,  smithsonite,  and 
dialogite),  or  of  the  silicates  of  licne,  iron,  manganese  (wollastonite,  augite,  rhodo- 
nite), are  somewhat  startled  by  finding  silicate  of  zinc,  or  silicate  of  copper,  among 
the  silicates  of  the  earths,  or  of  other  oxyds.  But  the  distinction  of  "  usefol  "  and 
"useless,"  or  of  "ores"  and  "stones,"  although  bearing  on  "economy,"  is  not 
Science.    ***♦»♦♦♦ 
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INTRODUCnON. 


He  object  of  this  introduction  is  to  supply  such  tables  and  information  as  wiL 
make  the  work  convenient  for  use ;  and,  toward  this  end,  some  explanations  of  an 
eletm  ntary  character  are  included,  with  special  reference  to  readers  not  familiar  with 
chemistry  and  other  collateral  sciences. 

1.   GSKSRAL  SCHSMX  OF  AbRANOEMSNT  IN  THB  DESCRIPTIONS. 

In  tlie  Descriptions  of  Species,  the  characteristics  are  mentioned  in  the  following 
crder : — 1,  Crystalline  Form  and  Structure  ;  2,  Hardness,  Specific  Gravity,  Lustre, 
Color,  Diaphaneity,  etc. ;  3,  Varieties,  Chemical  Composition  ;  4,  Pyrognostic  and 
other  Chemical  characters ;  5,  under  the  head  of  Observations,  Geological  position, 
Lxalities,  Mineral  associates,  etc. ;  6,  Altered  forms ;  7,  Artificial  and  Furnace 
products. 

2,  Chkmistrt. 

1.  A  barred  letter  in  a  symbol  of  an  element,  in  the  table  of  atomic  weighte  which 
follows,  and  also  throughout  the  work  (except  in  formulas  after  the  new  system,  sec 
p.  iv),  signifies  two  atoms  of  the  element:  e.  ^.,  A\=2  A\  or  Al'. 

2.  Dots  over  a  symbol  stand  each  for  an  atom  of  oxygen  in  the  compound  referred 
to;  e,  g^  51=2  Al-l-3  0,  or  Al"  0" ;  and  Ba=BaO, 

3.  The  atomic  weight  of  a  compound  equals  the  sum  of  the  atomic  weights  of  its 
constituent  :  e,  ^.,  for  XI,  the  atomic  weigh  t=2  xl3-75H-3x  8=51 '5  ;  for  Ba,= 
68-5-h8=76-5  ;  for  il  Si,  the  atomic  weight=51-5-!- 30=81-6. 

4.  The  atomic  ratio  for  the  constituents  of  a  compound  is  the  ratio  between  the 
cumber  of  atoms  of  the  same :  e,  g,y  for  the  aluminum  and  oxygen  in  XI,  it  is  2  :  3 ; 
f :>r  the  alumina  and  silica  in  XI  §i  it  is  1  :  1,  there  being  1  of  alumina  to  1  of  silica ; 
fur  the  aluminum,  silicon,  and  oxygen  in  XI  Si,  it  is  2:1:  5,  there  being  in  the 
compound  2  of  aluminum,  1  of  silicon,  and  5  of  oxygen  (5  dots). 

5.  The  oxygen  ratio  for  the  constituents  of  an  oxygen  compound  is  the  ratio 
between  the  number  of  atoms  of  oxygen  in  the  different  oxygen  compounds  present : 
^  g^  the  O.  ratio  for  the  alumina  and  silica  in  XI  di  is  3  :  2,  ahmiina  containing  3  0 
and  silica  3  0;  for  the  magnesia  and  silica  in  ttg  Si,  the  0.  ratio  is  1 :  2. 

6.  The  percentage  ratio  (or  number  of  parts  in  100)  for  the  constituents  of  a 
compound  is  deduced  from  the  ratio  between  the  atomic  weight  of  the  compound 
and  that  of  each  constituent:  e.  g,^  aa  51*5  of  alumina  contain  24  of  oxygen,  so 
ICK)  will  contain  46*6;  or,  for  the  percentage  of  aluminum,  61-5  :  27*6  : :  100  : 
63-4;  again,  as  81*5  XI  Si  contain  30  of  silica,  hence  81'5  :  30  :  :  100  :  the  silica  in 
the  compound,  etc  ;  or  since  XI  §i  contain  27*5  AI-{-14*0  Si -j- 40*0  O,  making  in  all 
a?  before  81*5,  hence  81-6  :  27-6  : :  100  :  the  p.  c.  of  aluminum ;  or  81*5  :  40  : 
100 :  the  p.  c  of  oxygen ;  etc 


Digitized  by  VjOOQIC 


Xll 


TABLE  OP  ATOMIC  WEIGHTS. 


ALUMiKUir,  Al 

18-76 

Oxyd  of  Cobalt,  Co 

87-5 

(0  21-34) 

Aliimina,  %1 

61-6 

(0  46-6) 

COLUMBIUM,  Cb  (Niobium) 

94 

A  NTIMON Y  (Stibium),  Sb 

122 

Colurabic  add,  Cb 

184 

(0  29-85) 

Antimonious  acid,  Sb 

146 

Copper  (Cuprum),  Cu 

31-7 

Antimonic  acid,  Sb 

162 

Suboxyd  of  Copper,  ^u 

71-4 

(0  11-20} 

Sulph.  Aiitim.,  Sb8" 

170 

(S  28-24) 

Oxyd  of  Copper,  Cu 

39-7 

(0  20-15) 

Argexium,  Ag  (Silver) 

108 

DmYMiUM,  D 

48 

Arsenic.  As 

75 

Erbium,  E 

66-3 

ArsenouB  add,  Xg 

'  99 

Ferbum,  Fe  (Iron) 

28 

Arsenic  acid,  Xa 

115 

(0  34-78) 

Protoxyd  of  Iron,  te 

36 

(0  22-22) 

Sulphidof  A.,  Aa8» 

123 

(S  39-02) 

Sesquioxyd  of  Iron,  Pe 

80 

(0  80) 

AURUM,  Au  (Gold) 

196 

Fluorine,  F 

19 

Barium,  Ba 

68-5 

Hydrofluoric  add,  H  F 

20 

(F95) 

Baryta,  £a 

76-5 

(0  10-46) 

Glucinum  (Beryllium),  Be 

4*7 

Beryllium,  Be  (Glucinum) 

4-7 

Glucina,  Be 

12-7 

(0  63) 

Be 

12-7 

(0  63) 

Gold  (Aurum\  Au 

196 

Bismuth,  Bi 

210 

Hydrargyrum,  Hg  (Mercury) 

100 

Ojcyd  of  Bismuth,  Bi 

234 

(0  10-24) 

Hydrogen,  H 

1 

BOBON,  B 

11 

Water,  ti 

9 

(0  88-89) 

Boric  acid,  B 

35 

(0  68-57) 

Indium,  In 

S5-9 

Bromine,  Br 

80 

Iodine,  I 

127 

Cadmium,  Cd 

56 

Iridium,  Ir 

99 

CjisiuM,  Ca 

133 

Iron  (Ferrum),  Fe 

28 

Calcium,  Ca 

20 

Protoxyd  of  Iron,  fe 

36 

(0  22-22) 

Lime,  Ca 

28 

(0  28-67) 

Sesquioxyd  of  Iron,  ffe 

80 

(0  30) 

Carbon,  C 

6 

Kaltum,  K  (Potassium) 

39-11 

Carbonic  add,  C 

22 

Potassa,  £C, 

47-11 

(0  16-98) 

Cerium,  Ce 

46 

Lanthanum,  La 

46-4 

ProtoxydofC,  Ce 

54 

(0  14-81) 

Protoxyd  of  L.,  ta 

64-4 

(0  14-7) 

Chlorine,  01 

85-46 

Lead  (Plumbum),  Pb 

103-6 

Ilydrochlor.  add. 

Ha 

86-46 

Oxyd  of  Lead,  Pb 

111-6 

(0    7-17) 

Chromium.  Or 

26-24 

Lime,  see  Calcium. 

Oiyd  of  Chromium,  <Br 

76-48 

(0  31-88) 

Lithium,  li 

1 

Chromic  add,  Or 

60-24 

(0  47-77) 

Lithia,Li 

16 

(0  53  3S) 

Cobalt,  Co 

29-5 

Magnesium,  Mg 

12 

1 

2 

3 

4 

6             6             7            8 

9 

Xl        0-4660 

0-9320 

1-3980 

1-8640 

2-3301     2-7961     8*2621     8*7281 

4-1941 

Sb       0-8478 

0-6956 

10434 

1-3913 

1-7391     2-0869     2*4347     2-7826 

3-1304 

Ba       0-1046 

0-2091 

0-8187' 

0-4183 

0-5228     0-6274    0-7320     08366 

0*9411 

Be       0-63 

1-26 

1-89 

2-52 

S-15         3-78         4-41         6-04 

6*67 

Ca        0-2857 

0-5714 

0-8571 

1-1428 

1-4285     1-7142     19999     22857 

2-5714 

0           0-7273 

1-4546 

2-1819 

2-9092 

3-6365     4-3638     5-0911     6-8184 

6  5467 

<8t        0-3188 

0-6276 

0-9414 

1-2552 

1-5690     1-8828     21967     2*5106 

2*8243 

Cr        0-4777 

0-9554 

14381 

1-9008 

2-8886     2-8662     3-3389     3-8216 

4*2998 

6o        0-2133 

0  42G6 

0-6400 

0-8533 

1-0667     1-2800     1-4933     1-7066 

1*9200 

^u        01120 

0-2240 

0-83«0 

0-44S0 

05600     0-6720     0-7840     0-8960 

1*0080 

Cu        0-2015 

0-4030 

0-6045 

0-8060 

10076     1-2090     1-4105     1-6120 

1-8136 

te        0-2222 

0-4444 

0-6666 

0*8888 

1-1110     1-3382     1*5554     1-7776 

1*9998 

/ 
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jagnena,  4g 

20 

(O40) 

Soda,  ifTa 

81       (0  J6-8n 

UAVOiinsB,  Mn 

27-5 

Stannuic,  8n  (Tin) 

59 

ProtoxydofM.,  An 

35-6 

(0  22-63) 

Oxyd  of  Tint  Sn 

76       (0  21-33) 

SesquioxydofM.,  »n 

79 

(0  30-38) 

Stibium,  Sb  (Antimony) 

122 

MiBCUBT  (HydrargymmX  Hg 

100 

Antimonious  acid,  St 
Antimonic  add,  §b 

146 

MOLYBDKKUM,  Mo 

46 

162 

Moljbdic  add,  fio 

70 

(0  34-28) 

Sulph.Antim^SbS" 

170       (8  28-24 

NATRimi,  Na  (Sodium) 

23 

Stbontium,  Sr 

43-76 

Soda,  ]^a 

31 

(0  25-81) 

Slrontia,  Sr 

61-76  (0  16-40) 

Nickel,  Ni 

29-5 

Sulphur,  S 

16 

Protoxyd  of  Nickel,  STI 

37  6 

(0  21-33) 

Sulphuric  acid,  S 

40       (0  60) 

KiOBiuM  (Columbium),  Cb 

94 

Tantalum,  Ta 

182 

Columbic  add,  Gb 

134 

(0  29-85) 

Tiantalic  add,  ta 

222       (0  18  01) 

KlTROOBK,  N 

14 

TlCLLURIUM,  Te 

64-14 

Nitric  add,  ft 

54 

(0  74  07) 

Thaluum,  Tl 

208 

NH*0 

26 

Thorium,  Th 

119 

OSSIIU11,08 

99-6 

Thoria,  Tfh 

135       (0  11^4) 

OZTGEir,  0 

8 

Tor  (Stannum),  Sn 

69 

Palladium,  Pd 

53 

Oxyd  of  Tin,  Sn 

76       (0  21-83) 

Phosphobub,  P 

31 

Titanium,  Tl 

26 

Phosphoric  add,  f 

71 

(0  56-34) 

Titanic  add,  Ti 

41       (0  39-02) 

PUTINUlC,Pt 

98-94 

Tungsten  (WolfVamium), 

W 

92 

PLUHBUif,  Pb  (Lead) 

103-5 

Tungstic  add,  W 

116       (0  20-69) 

OxydofLead,^b 

lil-6 

(0   7-17) 

Uranium,  U 

59-4 

PoTA8sn7K(KaIiumX  £ 

39-11 

ProtoxydofU.,  tl 

67-4    (011-R7) 

Potasaa,lt 

47-11 

(0  16-98) 

Sesquioxyd  of  U.,  ^ 

142-8    (016-8) 

QuiCKSiLTER  (Hydraigynim)  Hg 

^100 

Vanadium,  V 

6S-6 

Khqdiuic,  Rh 

6216 

WoLFRAMiUM,  W  (Tungstcn) 

92 

BuBmiuic,  Bb 

85-4 

Tungstic  add,  W 

116       (0  20-69) 

RcTHEvmii,  Bq 

5216 

32-18 

SELEnuii,8e 

395 

Yttria,  Y 

40-18  (0  19-16) 

&ucnjii,Sl 

14 

ZiNO,  Zn 

82-53 

Rnioa.  §i 

80 

(0  53-83) 

Oxyd  of  Zinc,  Zrx 

40  63  (0  19-74) 

SiLTisB  (ArgentamX  -^tS 

108 

Zirconium,  Zr 

44-80 

BorauM  (Natrium),  Na 

28 

Zircoma,2r 

60-80  (0  26-31) 

1 

2 

8 

4 

5             6             7 

8 

9 

ft         0-8889 

1-7778 

2-6667 

3-6566 

4-4445     5-3334     62228 

71112     8-0001 

16:          01698 

0-8396 

0*5094 

0-6792 

0-8491     1-0189     11887 

1-3586     1*5288 

ti         0-6333 

10666 

1-5999 

21332 

2-6666     81998     3-7381 

4-2664    4-7997 

Ag       0-40 

0-80 

1-20 

160 

200        2-40        2-80 

3-20 

3-60 

iin       0-2253 

0-4507 

0-676C 

0-9014 

1-1267     1-3521     1-6774 

1-8028     2-0281 

Stn       0-3088 

0-6076 

0-9 1 IJ 

;     1-2151 

1-5190     1-8227     2-1265 

2-4304     2-7841 

fi         0-7407 

1*4814 

22221 

2-96-28 

3-7036    4-4442     51849 

6-9266     6-6663 

*a       0-2581 

0-6162 

0-774J 

1-0324 

1-2905     1-5486     1-8067 

20648     2-3229 

P          0-5i^84 

1-1268 

1-6902 

2-2536 

2-8170     3-3804     3-9438 

4-5072    6'0706 

*b       0-0717 

0-14H6 

0-2152 

0-2870 

0S587     0-4304     0-5022 

0-6740     0-6457 

JSi         0-5833 

1-0666 

l-6t)0C 

21383 

2-6«66     3-200O     3-7333 

42666     4-8000 

it         0*1545 

0-3091 

0-4631 

0-6183 

0-7729    0-9275     1-0321 

1-2367     1-3913 
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XIV  INTRODUanON. 

The  percentage  of  oxygen  in  each  of  the  oxygen  compounds  enumerated  in  th< 
preceding  table  of  atomic  weights  is  stated  in  parentheses  after  the  atomic  weight  of 
the  compound  ;  and  the  percentage  of  eulphur^  in  the  same  manner,  after  the  atomic 
weight  of  many  of  the  sulphids. 

7.  The  atomic  ratio  is  calculated  from  the  percentage  ratio j  by  dividing  each 
number  by  the  atomic  weight  of  the  constituent :  the  percentage  ratio  of  Al  and  O 
in  alumina  being  63-4  :  466,  63-4  h- 13*75  gives  3-93,  and  46-9 -^  8=6 -86  ;  whence 
the  ratio  3*93  :  5*85,  which,  by  dividing  the  larger  by  the  smaller,  is  found  to  equal 
1  :  1*5  or  2  :  3,  which  is  the  atomic  ratio  of  the  aluminum  to  the  oxygen. 

For  the  compound  ^\  Si,  the  percentage  of  silica  and  alumina  is  36*8,  63*2 ; 
whence,  dividing  the  former  by  30  (at.  w.  of  silica),  and  the  latter  by  61*5  (at.  w.  of 
alumina),  the  ratio  obtained  is  1  :  1,  the  compound  consisting  of  1  of  each  alumina 
and  silica ;  or  taking  the  percentage  for  the  silicon,  aluminum,  and  oxygen  in  the 
same*  and  dividing  them,  respectively,  by  14,  13*75,  8,  the  ratio  deduced  would  be 
1  :  2  :  6. 

8.  The  ratio  of  alumina  and  silica  in  a  compound  may  also  be  obtained  by  com- 
paring the  amounts  of  oxygen  in  the  percentages  of  the  constituents.  Take,  e.  ^., 
a  silicate  of  alumina  consisting  of  Si  36*8,  ^1  63*2==100.  If  100  of  silica  contain 
53*33  of  oxygen  (see  table)  then  36*8  will  contain  36*8  X  "5333  or  19*625  (since  100  : 
36*8  :  :  53*33  :  the  required  percentage) ;  so  if  100  of  alumina  contain  46*6 
of  oxygen,  63*2  will  contain  46*6  X '632  or  29*45;  now  19*625  :  29*45  (the  ratio 
obtained)=2  :  3 ;  and  since  silica  contains  2  of  oxygen  and  alumina  3,  it  follows 
from  the  result  of  the  calculation  that  the  compound  contains  1  of  silica  to  1  of 
alumina,  or  has  the  formula  £1  Si.  This  is  the  usual  method  of  calculating  the  ratio 
of  the  constituents  in  the  case  of  oxyds.  It  involves  multiplications  of  the  percent- 
age of  each  of  the  constituents  by  the  percentage  of  oxygen  for  that  constituent ; 
and  in  order  to  facilitate  these  multiplications  a  table  is  given  below  the  table  of 
atomic  weights,  containing  multiples  of  these  oxygen  percentages  for  each  of  the 
digits  1  to  9. 

9.  The  letter  R  is  used  as  a  general  symbol  for  any  element ;  ]^,  for  protoxyds  in 
general ;    It,  for  sesquioxyds  in  general. 

10.  In  the  formula  3  Oa*  Si-f*P  Si*,  the  prefix  3  applies  to  the  whole  Ca'  Si  (or, 
in  general,  to  all  before  the  first  comma,  or  first  -f  or  —  ) ;  but  the  small  *  only  to  Oa, 
it  signifying  2  Ca;  and,  in  the  second  part,  the  small  *  signifies  that  there  are  2  ^1, 
and  the  small  ^,  3  SL  The  oxygen  ratio  for  the  Ca  and  Si  in  the  first  part  is  1  :  1, 
there  being  2  Ca  to  1  Si,  2  Ca  as  well  as  1  Si  containing  2  0  ;  and  in  the  second  part 
it  is  1  :  1,  there  being  2  3tl  to  3  sL  The  oxygen  ratio  for  the  whole  Ca,  ail.  Si  in 
the  formula  is  6  :  6  :  12=1  :  1  :  2;  and  for  the  Ca4-  XI,  Si  it  is  1-f  1  :  2  or  1  :  1. 

In  the  formula  {\  Ca'  +  ^  *!)'  Si',  the  index  *  signifies  2  of  all  within  the  paren- 
thesis. The  oxygen  ratio  of  the  part  in  the  parenthesis  is  1  :  1,  there  being  |  Ca' 
to  ^  XI ;  the  0.  ratio  for  Ca,  XI,  Si,  m  the  formula,  is  1  :  1  :  2 ;  and  for  Ca+Xl,  Si,  it 
is  1  :  1.  Thus  the  two  formulas  here  explained  express  identically  the  same  consti- 
tution. 

There  are  many  compounds  allied  to  the  above,  for  example  :  (|.]^g»-|-J.  il)«  §i«^ 
(i  i'e»H-i  XI)*  ^i'»  (i  ^*g*-f-i  ^^y  Si*»  etc.  The  symbol  R  is  used,  in  the  manner  above 
explained,  in  writing  a  general  formula  for  the  group  containing  these  and  other  re- 
lated compounds;  as  (J  R'-|-^  fi)*  Si*.  So  ]ft  C  is  a  general  symbol  for  any  carbonate 
of  a  protoxyd — whether  of  lime,  magnesia,  oxyd  of  zinc,  or  any  other  base. 

11.  In  the  preceding  table,  and  throughout  this  volume,  except  under  the  sulphur 
compounds,  As,  Sb,  Bi,  Ni,  P,  in  formulas  under  the  old  system,  would  be  more 
coiTectly  written  Asa,  Sba,  Bia,  Nia,  Pa,  or  As,  Sb,  fii,  Ni,  P.  The  atomic  weights 
of  these  elements  in  the  table  are  double  the  value  which  b  often  given  them  in  the 
old  system. 
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12.  Binary  eompoutuU  are  those  consisting  of  elements  of  two  kinds,  those  of  one 
kind  negative  to  the  other :  ••  ^.,  maffuesia,  Mg  0,  consisting  of  magnesinm  and 
oxygen ;  water,  H  O ;  silicic  acid«  or  siuca,  Si  O' ;  py  rite,  Fe  S  . 

Ternary  compounds  (called  also  9alU  and  double  binaries)  consist  of  elements  of 
tbree  kinds,  (1)  baeicj  (2)  aeidie^  (3)  acidific.  Thus  a  silicate  of  lime  and  magnesia 
(or  ealdnm  and  magnesium)  contains  (1)  calcium  and  magnesium,  (2)  silicon,  (3) 
oxygen;  sulphate  of  lead  contains  (1)  lead,  (2)  sulphur,  (3)  oxygen;  the  sulpbanti- 
monite,  jamesonite,  contains  (1)  lead  and  iron,  (2)  antimony,  (3^  sulphur. 

13.  Polymerei  are  distinct  substances  that  are  atomically  multiples  of  a  codudoq 
type.  Thus  the  compounds  2  O  H*,  3  6  H',  4  6  H*  (generally  written  €P  R\  6*  H% 
6*  H'),  are  polymeres  of  0  H*. 

14.  The  following  principle  is  of  great  importance  in  connection  with  the  chemical 
constitution  of  inorganic  compounds,  and  although  explained  briefly  elsewhere  (pp. 
1-3  and  202),  deserves  to  be  formally  stated  in  this  place : 

The  replacing  pouter  of  the  elements  is  in  proportion  to  their  combining  power,  this 
combining  power  being  reckoned  in  number  of  atoms  of  oxygen  (or  sulphur,  or  the 
acidific  element,  whatever  it  may  be).    ^ 

The  line  A,  below,  contains  the  formulas  of  the  different  kinds  of  oxyds ;  B,  the 
ssme,  divided  each  by  its  namber  of  atoms  of  oxygen  (that  is,  severally,  for  the  sue* 
eessive  members,  by  1,3,  2,  5,  3,  7,  4),  bv  which  division  they  are  reduced  to  the 
piotoxyd  form ;  C,  the  basic  elements  without  the  oxygen : 


Jl 

BO 

B«0> 

B0« 

B«0» 

B0> 

B«0' 

BO* 

B. 

BO 

BlO 

Bio 

bIo 

B^O 

BfO 

BiO 

a 

B 

Bl 

Bi 

Bl 

B* 

B» 

Bi 

According  to  the  above  law,  the  R,  R',  R^,  etc,  in  the  last  line  are  mutually  replace^ 
able,  1  for  1,  although  in  atomic  weight  there  is  a  variation  from  1  to  ^.  They 
represent  different  states  in  which  elements  may  exist,  and  have,  to  a  certain  extent, 
independent  element-like  relations.  In  some  cases,  as  in  iron,  four  of  these  states 
are  represented  in  a  single  element,  the  compounds  (1)  Fe  O,  Fe  S,  (2)  Fe'  O',  (3) 

FeS*,  (4)  Fe  O*,  containing  this  metal  in  the  four  states  Fe,  Fe*,  Fe*,  Fe*. 

These  different  states  of  elements  are  best  designated  in  the  symbol  bv  the  letters 
of  the  Greek  alphabet,  as  thus  the  confusion  arising  from  the  conflictmg  numbers 
for  atomic  weights  and  combining  relations  are  avoided.  The  above  lines  A,  B,  G, 
thus  written,  will  become : 


A. 

oBO 

3^B0 

2yB0 

6.}B0 

3cB0 

T^BO 

4.,B0 

B. 

«B0 

tfBO 

yBO 

^BO 

<B0 

^0 

«B0 

a 

aB 

m 

yB 

iZ 

cB 

{^ 

iB 

In  each  table  the  line  B  is  like  C,  except  in  the  addition  of  0 ;  and  the  line  A  is 
equivalent  to  B  multiplied  for  the  successive  members  by  the  number  of  atoms  of 
oxygen  in  the  oxyds,  that  is,  severally,  by  1,  3,  2,  5,  3,  7,  4.  Examples  of  the  use 
of  £ese  symbols  are  unnecessary  here,  as  they  occur  on  the  pages  referred  to,  and 
throughout  the  volume. 

15.  In  the  statements  of  analyses  throughout  this  volume,  the  use  of  brackets 
enclosing  figures  inoplies  that  the  substance  referred  to  was  determined  by  the  loss. 

iVev  System  of  Chemistry,  In  the  new  system  of  Chemistry  many  of  the  elements 
have  their  atomic  weights  of  double  the  value  given  in  the  preceding  table,  and  theii 
sf mbols  are  accordingly  written  with  a  barred  letter,  as  follows : 
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16.  Table  of  Atomic  WdghU  according  to  the  New  Syetem. 


Aluminum,  Al 

27-6 

Glucinum^  Be 

9-4 

Rhodium,  Bh 

104-32 

AntimoDj,  Sb 

122 

Gold,  Au 

196 

Bubidium,  Rb 

85-4 

Argentum,  Ag 

108 

Hydrargyrum,  Hg 

200 

Ruthenium,  Bu 

104-32 

Arsenio^  Ab 

75 

Hydrogen,  H 

1 

Selenium,  Se 

79 

Aurum,  Au 

196 

Iodine,! 

127 

SiUoon,6i 

28 

Barium,  fia 

137 

Iridium,  ir 

198 

SUver,  Ag 

108 

Beryllium,  Be 

9-4 

Iron,  Fe 

56 

Sodium,  Na 

23 

Bifimuth,  Bi 

210 

Lanthanum,  £a 

92-8 

Stannum,  Sa 

118 

Boron,  Bo 

no 

Lead,Pb 

207 

Stibium,  Sb 

122 

Bromine,  Br 

80 

Lithium,  Li 

T 

Strontium,  Sr 

87-5 

Cadmium,  €d 

112 

Magnesium,  Mg 

24 

Sulphur,  S 

32 

Gassium,  Cs 

133 

Maiiganeee,  Mn 

65 

Tantalum,  ¥a 

182 

Calcium,  €a 

40 

Mercury,  Hg 

200 

TeUurium,  ¥e 

128-28 

Carbon,  € 

12 

Molybdenum,  Mo 

92 

Thallium,  Tl 

203 

Cerium,  €e 

92 

Nickel,  m 

59 

Tin,  6n 

118 

Cblorine,  CI 

36-40 

Nitrogen,  N 

14 

Titanium,  Ti 

50 

Chromium,  6r 

62-48 

Osmium,  Os 

199 

Tungsten,  W 

184 

Cobalt,  €o 

69 

Oxygen,  O 

16 

Uranium,  ^ 

118-8 

Columbium,  €b 

188 

Palladium,  Pd 

106 

Vanadium,  V 

187 

Copper,  6u 

68-4 

Phosphorus,  P 

31 

YUrium,  ¥ 

6436 

Erbium,  £b 

112-6 

Platinum,  Pt 

197-88 

Zinc,  Zn 

65 

Ferrum,  Fe 

56 

Plumbum,  Pb 

207 

Zirconium,  Zr 

89  6 

Huorine,  F 

19 

Potassium,  K 

39-1 

The  elements  in  the  preceding  table  whose  atomic  weights  are  not  doubled  (oi 
which  have  not  barred  letters  in  the  symbols),  are  hydrogen ;  gold,  silver;  the  alkali 
metals,  potassium,  etc.;  the  arsenic  group,  arsenic,  antimony,  bismuth,  nitrogen, 
phosphorus,  with  boron  ;  the^ chlorine  group,  chlorine,  bromine,  iodine. 

IV.  In  the  combinations  between  elements  of  the  former  series  occur,  hydrogen 
being  taken  as  the  unit,  the  ratios  1  :  1,  1  :  3,  1  :  5 ;  and,  with  reference  to  the  odd 
numbers  I,  3,  5,  these  elements  are  called  periseads.  While  in  the  combinations 
between  elements  of  the  latter  series  occur,  taking  the  same  unit,  the  ratios  2  :  2, 
2  :  4,  2  :  6 ;  and  these,  in  view  of  the  even  numbers,  are  called  artvads.  The  words 
fl-spitftfoff  and  apnof  were  the  words  for  odd  and  even  numbers  in  ancient  arithmetic, 

IS.  As  oxygen  is  one  of  the  doubled  elements,  a  protoxjd  of  a  perissad  must  con- 
tain 2  of  the  latter ;  and  water,  accordingly,  has  the  formula  HaO,  potash  EsO,  soda 
NatO,  etc.  But  the  protoxyds  of  elements  of  the  other  series  have  simply  the  sym- 
bols MgO  for  magnesia,  OaO  for  lime,  etc  • 

19.  In  the  formulas  of  the  salts,  or  ternaries,  instead  of  dividing  tie  oxygen 
between  the  acidific  and  basic  elements  (thus  making  the  acid  and  base  ii.  the  com- 
pound distinct,  as  in  the  old  system),  the  symbol  of  each  of  the  elemente  is  placed 
separately.  Thus,  lig'Si  becomes  Si  Mga  O* ;  or,  in  the  method  of  writing  adopted 
in  this  work,  6i|04|Mgi. 

20.  It  IS  held  that  in  some  classes  of  compounds  only  part  of  the  oxygen  serveit 
to  unite  the  acidic  element  (Si)  to  the  basia  For  example,  for  Ag  Si  the  for 
mula  is  Si  0|Oa|Mg,  only  two  of  the  three  of  oxygen  being  regarded  as  uniting  oxy 
gen.    To  explain : 

20.  As  silicon  combines  with  20,  and  20  are  equivalent  to  4  H ;  and  magnesia,  o: 
any  protoxyd,  with  lO,  which  equals  2  H  ;  the  combining  character  of  silicon  is  repr» 


Digitized  by 


Google 


INTEODUCrnON.  XVll 

H  H 

tested  bv   Si    ,  and  that  of  magnesium  by  H — Mg — H,  silicon  having /our  bonds  of 

H  H 

irtnctioD  (being  therefore  a  tetrad)^  and  magnesium  two  (it  being  a  dyad).    Oombi 

H         HH, 
\  /       \ 
aisg  the  two  makes  Si  Mg.     Sabstitnting  0  for  2  H  in  the  diagram,  it  becomei> 

e  /  \^/ 

/  \  H         HH 

^=Si        Mg ;  in  which  only  two  O  unite  the  Mg  and  Si,  one  O  being  combined 
\/ 

e 

ilone  with  the  SL     Hence  the  form  of  the  above  formnia,  Si  OfOalMg. 

If  the  silica  is  combined  with  two  of  magnesia  (using  the  language  of  the  old  sys- 
tem), the  diagram  becomes 

HH  HH  e        O 

M2  Si  Mg;  and,  substituting  oxygen  as  before,  Mff        Si        Mg.     Here 

HH        HH  e      e 

aQ  the  oxygen  is  uniting  oxygen,  and  the  formula  is  accordingly  SifO^IM^?. 

21.  The  nnraber  of  atoms  of  uniting  oxygen  is  equal  to  the  number  of  bonds  of 
diraciion  in  the  beuic  or  acidic  element,  according  ait  the  former  or  latter  has  the 
malUr  number.  If,  in  the  case  of  a  compound  containing  one  of  silica,  the  base  is 
ow  of  a  protoxyd  (on  the  old  system),  there  are  two  bonds  of  attraction  iu  the  prot- 
•lyd,  and  therefore  Oa  is  the  uniting  oxygen,  one  O  remaining  with  the  Si.  If  the 
base  is  two  of  a  protoxyd  there  are  tour  bonds  of  attraction  in  the  banic  element  (as 
»ell  as  the  acidic),  and' the  uniting  oxygen  is  O4.  If  the  base  is  three  of  a  protoxyd, 
or  oDc  of  a  sesquioxyd,  the  silica  then  has  the  smaller  number  of  bonds  of  attraction, 
Mmely  but  ybtir,  and  the  uniting  oxygen  will  be  O4,  the  rest  being  united  with  the 
Wio  element  and  not  the  silicon ;  and  it  cannot  exceed  this,  however  much  the 
amount  of  base  be  increased,  it  being  determined  by  the  greatest  number  of  bonds  of 
ditnetion  common  to  the  two,  the  basic  and  acidic  elements.  With  two  of  silica  the 
boods  of  attraction  will  be  eight,  and  so  on. 

22.  Tlie  rule  above  given  may  be  also  stated  in  terms  of  the  oxygen  of  the  base 
ud  acid  in  the  old  system :  the  number  of  atoms  of  uniting  oxygen  is  double  the 
cumber  of  atoms  of  oxygen  of  the  base,  unless  the  number  of  atoms  of  the  base  is 
^ter  than  that  of  the  acid ;  and  in  this  latter  case  it  is  double  tlic  number  of 
atoms  of  oxygen  in  the  acid.  In  the  former  case  the  formula  should  have  the 
noo-aniting  O  after  the  symbol  of  the  acidic  element  (after  Si  in  a  silicate,  S  in  a 
^phate,  etc.)  ;  in  the  latter,  it  is  written  after  that  of  the  basic  element.  In  the 
f'>nner,  the  acidic  element  makes  the  left  part  of  the  formula  ;  in  the  latter  the  formula 
is  turned  abont^  and  it  makes  the  rtgJit  part.     See  for  examples  of  the  latter,  p.  362. 

S3.  For  the  sulphur,  selenium,  and  tellurium  compounds  (that  is,  sulphids,  etc.), 
the  fonnulas  are  like  those  of  the  oxygen  compounds,  except  that  S,  Se,  or  Te  is 
saVstituted  for  0.  So  also  for  ternary  fluorids.  In  some  oxygen  compounds  (topaz, 
etr.)  0  is  replxiced  in  part  by  Fs  (or,  as  the  symbol  for  fluorine  may  then  be  written, 
?>;  and  in  a  few  others,  by  CU. 

24.  In  the  new  system  the  expressions  on  p.  xv,  /5R,  ^  R,  6R,  gR,  etc.,  become 
3R,  yft,  aR,  f  ft ;  or,  in  the  case  of  perissads,  ^R,,  /R.,  etc.  As,  3ts,  and  B  of  the  old 
^jstem  become  As«  0t,  and  B*  0«  m  the  new,  and  As  and  B  are  not  monads,  these 
fonnalas  are  equivalent  under  the  new  system  to  3  jSAs  O,  3  jSB  O. 

35.  The  classification  in  this  work  is  based  on  the  following  classification  of  the 
ekmenta,  a  partial  exhibition  of  which  is  presented  beyond  on  pages  1-3,  and  202 

B 
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Series  L 

A.  Perissculs. 

Potassium,  Sodium,  Cesium, 
Bubidium,  Lithium,  Thallium, 
Bjdrogen,  Silver,  Gold. 


Clamfication  of  the  Elements, 

Series  IL 

A.  Periaaads. 

Nitrogen,  Phosphorus,  Araeuic, 
Antimony,  Bismuth,  Colum- 
bium.  Tantalum,  in  the  ^B 
state. 

Boron? 

B.  Artiada. 
1.  SULPBTTR  Gnoup. 


Fluorine. 


B.  Artiada. 

1.  Irox-Alumiktjm  Gboitp. 

<L  Ibon  Sub-oboup. — ^Platinum, 
etc.,  Copper,  Lead,  eta,  Iron, 
Cobalt,  Zinc,  Cadmium,  Nic- 
kel, Manganese,  Chromium, 
Tungsten,  etc.,  Cerium,  Yttri- 
um, etc.,  Magnesium,  Calcium, 
Strontium,  Barium ;  also  H», 
K2,  Nas,  etc.  C.  Artiad, 

6.  Alumikuu  Sub-qboup.— Alu-   Sulphur  (rS).  Selenium,  Telluri-    Oxygen, 
minum  (fiM) :  also  0¥e,  /?Mu,  -----  -  -      - 

^€r,  /&B,  etc. 

2.  Tin  Group. 

Tin,  Titanium.  Zirconium,  Tho- 
rium; also  )Hs,  yFe,  yMn, 
yeo,  yPb,  y€u,  eta 

This  dassification  assumes  that  the  metal  iron,  for  example,  when  in  the  deutoxyd 
state,  is  of  the  same  group  with  titaniam  or  tin  in  the  deutoxyd  state ;  that  chromium, 
molybdenum,  etc.,  in  the  tritoxyd  state,  belong  to  the  same  group  with  sulphur,  sele- 
nium, boron,  etc.,  in  the  tritoxyd  state ;  and  further,  that  while  silicon  and  the  ele- 
ments of  the  tin  group  are  anquestionably  allied,  the  latter  are  basic  to  the  former 
in  all  combinations  of  the  two. 

In  tKe  earlier  part  of  the  volume,  the  foimulas  on  the  new  system  are  not  given. 
Examples  of  the  several  kinds  under  each  of  the  subdivisions  are  here  presented, 
and  from  them  the  student  will  easily  supply  those  here  omitted. 

26.  Sulphidsj  TelluridSj  SeUnidSj  Arsenids,  Antimonids^  Bismuthids,  The  fol- 
lowing are  the  formulas  of  species  from  the  lists  on  pages  26,  34,  84,  85,  each  being 
indicated  by  its  number  instead  of  its  name.  The  atomic  weights  of  the  sulphur 
and  arsenic  groups  in  the  new  system  are  relatively  the  same  with  those  that  are 
used  in  the  sections  beyond  on  the  Sulphids,  those  of  the  arsenic  series  employed  in 
these  sections  being  half  less  than  are  given  in  the  table  on  pages  xii,  xiii. 


Sulphur  (fS),  Selenium,  Telluri- 
rium.  Molybdenum ;  also  ePc, 
«€r,  tMn,  t¥,  cW. 

2.  Cabbon-Shjcon  Gboup. 

Carbon,  Silicon;  also  ^S,  >Se, 
yTe,  eta 


Series  IIL 

A.  Periaaada, 
Chlorine,  Bromine,  lodina 


B.  Pmsaad  (or  Artiad). 


1.           26.   ASaS, 

21.  As,  S. 

34.  MoS, 

2,  L      36.  Ag4  Sb 

36.  Agi,Bi 

87.  €usA8. 

J,  IL    40.  Aga  S 

4L  (Ag„Pb)S 
44.  PbS 
46.  PbSe 

46.  (Pb,eu)Se 

47.  (Pb,  Kg)  Be 

48.  PbTe 

49.  (eu,P©)S 

66.  ZnS 
68.  Agti^ 

61.  eus 

62.  (eu,  Aga)  B 
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101.  Sb,  5,|S46a 

118. 

A8,6|S«|Pb, 

101.  Bi,S,|S,|eu 

117. 

Sb,|S.|(Ag.), 

104.  8b,  S,|S,|Fe 

118. 

AflJS.|(Ag,). 

105.  A8a8,|SJPb 

119. 

8b,|S,j(eu,  Fb), 

108.  8b,6,|S:.|Ag, 

121. 

BU|s«|eu, 

110.AB,S||Sjeii| 

122. 

Sb,|Sa|Pb, 

INTEODUCnON.  XIX 

2,  m.  75.  Fn  S},  or  yFe*  S9  86.  m  (8,  As),,  or  yffit  (8,  Ab)« 

81.  2  €0  S+eo  9,,  or  (€0,  Y  Co^i  ?«  »^  ^  (S,  Ab),,  or  y¥et  (8,  As), 

83.  (60,  Fe,  Ni)  As,,  or  )^  Abi  98.  (AflTi  Aus)  f^e. 

85.  60  (S,  As),,  or  7^0,  (S,  Ab)«  100.  Ou  9 

)  25.     (60,  eta,  t$|8«|(Sb„  Ab,) 

127.  (eu,  Fe)4  S|S.|A8, 

128.  (Pb«  8|S«|Sb, 

129.  Pb»Sa|Se|(Sb„A8,) 

130.  (Ag,)»  6,|S.|8b, 

131.  (Ag„eu)t«  8,|8,|(8b,  +  Ab.) 
HI.    Sb,8i84KPb,Ag,),128.  (BU,Sb)|Se|Pb,                    132.  A8,Sir|8«|6ii 

27.  Ohlorids,  BromidSy  lodtds.  For  the  Chlorids,  Bromids,  lodida,  p.  110,  th« 
followiDg  are  examples  of  the  new  formulas : 

136  Hg,Cla  142.  AgBr  U7.  (K„  Mg)  a,+4  aq 

137.  K  CI  148.  Ag  I  148.  (ea,Mg)a,+4aq 

138.  Kaa  144  fig,  I,  160.  Pb(iCl,+^e) 

139.  NH4a  145.  PbCl,  151.  Pb(|aa+|e) 

140.  AgQ  146.  Fe,a« 

28.  Fluoride,  Under  the  Fluorids,  if  flaorine  is  taken  as  a  perissad,  among  th« 
formulas  of  p.  123,  Ca  F=in  the  new  sjatem,  Oa  F« ;  Ce  F=ee  F« ;  3  Na  F+  Al'  P 
=N'a.  AL  F,. ;  (Ca,  Na),  F4-  Al'  F«=(ea,  Na,).  Al.  F,. 

29.  Oxyda,  A.  For  the  ^nAy(^rou«  Oxy(/«,  pp.  131,  182,  examples  of  the  formulas 


1.  173.  MgO  175.  H,e  176.  ZqO 

2.  179.  Al,  e,.  or  ^ Al,  O,  1 8 1 .  (Pe,  tf  Fe,  yTi),  O, 
l«i0.  Fe,  e,,  or  <?Fe,  O,                              182.  (€a,  yTi),  O. 

a.  1.  183.  (iMg-ff  (/?Al,^Fe))4e4  187.  (^Mg+f /?Fe)4  04 

184.  (iFe-f  f /^Al),  e*  188.  (i  (Zn,  Fe,  Mn)  +  f  (/?Fe,  /JMn))*  O* 

18a  (i  F«  +  f  /JFe)4  e*  1 89.  (i  (Fe,  Mg,  6r)  +  f  /?ft)4  O* 

3.  2.   191.  rtBe+i^Al)4e4 

i.       192.  Sn  e,,  or  >Sn,  O,  196.  (iMn-f-i  yMn),  0, 

193.  Ti  e„  or  yTi,  O,  1 97.  (i  Pb  +  i  yPb),  O, 

The  general  formula  for  the  Spinel  group  is  (J  H+ J  138)4  04. 

The  spinel  formula  written,  as  ordinarily  done  under  the  new  system,  without  the 
Greek  symbol,  would  be  (ft +fta)  ^4.  But  this  formula  contains  the  fiction  of  2B 
in  Ri  Os ;  when,  in  fact,  while  there  are  2  R  in  atomic  weight,  there  are  actually 
3H  in  replacing  power,  as  already  explained  (p.  xv).  Some  additional  sign  is 
therefore  required  to  make  the  formula  tell  the  truth,  and  this  is  afforded  either  by 
adding  other  numbers  to  the  barred  letters,  or  by  the  use  of  the  Greek  letters  as 
here  adopted. 

30.  B.  For  the  Hydrous  Oxyds^  p.  167,  the  formulas  become,  if  the  species  are 
regarded  as  ouly  oxyds : 

202.  (1  H,+f  /?Fe),  O,  204.  (J  H.+f  //Fe),  O,  206.  (i  H, +f  tfFe),  0, 

303.  (i H,  + 1  i?Al),  0,  205.  (i  H,  +  f  /?Mii),  0,  207.  (|  H,H-}  ^Fe),  0, 
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208.  (}  H,+ J  {0¥e,  0M))n  O.  212.  (i  H^+i  0M)^  O,  215.  (i  H^+i  ft  /?Fe-M  Mg) , 

209.  aH,+|(W,^Fe)).0,  218.  (i  H,+i^Fe),e,  e,+3aq 

210.  (iHa+iMg),e,  214.  (iH,+i(i/?Al  +  lMg)),  216.  (iH,-f-i(^&, /?Fe)).  0, 

211.  (iH9+iMn),e,  e,+2aq 

Bat  if  ternaries  (or  saJts),  as  generally  admitted,  the  formulas  are  : 

202.   /^Fe.e»|e,|H,  207.  /^FeaOIOilH^  211.  MQ|e,|H, 

2<>3.   /J^y.  OalOiIHa  208.    iS(M.  Fe),  e|e«|H4  212.  /3A14e«|H« 

204.   /9Fe,  e,|e,|H,  209.    /7(9,  Fe).  01041 H4  213.  /3F6,|e«|H« 

205. /?Mn,  0,|e,|n,  210.  Mg|e,|Ha  2U.   (d:A],Mg),|e,|H, 

206.   ;?Fe,e,|eeiH«  or     Mg,|e«|H,  215.   (/?Fo,  Mg),|e.|II« 

or /SFeaO  lealH,  or  3(Mgie3|Ha)  216.     /b(^,  Fe)3|e.|H, 

31.  C.  For  the  Oxyds  of  Elements  of  the  Arsenic  Group,  etc.,  p.  138,  the  formnlw 
are: 


219. 

A8,e, 

222. 

Bi.e, 

224. 

MoO,(or,cMo,ea) 

220. 

Sb,e, 

223. 

Bi.e.+Q 

226. 

Sb,(e,s), 

The  hydrated  species  are  properly  ternaries ;  but  there  is  still  some  doubt  over 
their  composition. 

3.  Physical  and  Blowpipe  Characters. 

1.  In  the  descriptions  of  the  physical  aharacters  of  minerals,  H.  stands  for  hard-  | 
ness,  and  G.  for  specific  gravity. 

2.  The  scale  of  hardness  is  as  follows,  crystallized  varieties  of  the  minerals  men- 
tioned being  meant :  1 ,  Talc  ;  2,  Gypsum  ;  3,  Calcite  ;  4,  Fluorite  ;  5,  Apatite  ; 
6,  Orthoolase;  V,  Quartz  ;  8,  Topaz  ;  9,  Corundum  ;  10,  Diamond. 

3.  In  crystallized  minerals  of  the  Isometric  system,  the  physical  characters  are  the 
same  in  the  directions  of  the  three  axes,  and  in  the  directions  of  lines  situated  sym- 
metrically with  reference  to  these  axes.  In  the  Tetragonal  and  Hexagonal  systems, 
these  characters  in  a  vertical  direction  differ  from  those  in  a  horizontal  or  transverse. 
Tlie  optical  axis  has  the  direction  of  the  vertical  axis. 

4.  In  crystals  of  the  remaining  systems  there  are  two  axes  of  polarization.  A  line 
bisecting  the  acute,  or  the  obtuse,  angle  between  these  optical  axes  is  called  a  bisec- 
trix ;  that  bisecting  the  acute  angle  is  the  acute  bisectrix^  or  the  bUectrix,  as  the  term 
is  employed  in  the  descriptions  beyond  ;  that  bisecting  the  obtuse  angle  (and  which 
is  at  right  angles  to  the  acute)  is  the  obtitse  or  conjugate  bisectrix, 

5.  In  the  Orthorhombic  system,  the  two  bisectrices  are  parallel  cO  the  crystallo- 
graphic  axes ;  and,  consequently,  the  plane  of  the  optical  axes  (the  optic-axial  plane) 
IS  parallel  to  one  of  the  diametric  sections  of  the  crystal,  and  is  at  right  angles  to 
the  other  two. 

By  a  diametric  plane  or  section,  as  here  used,  is  meant  a  plane  passing  through 
any  two  of  the  crystallographic  axes ;  that  is,  one  through  each  a  and  6,  a  and  €,  01 
b  and  c. 

6.  In  mineral  species,  the  position  of  the  bisectrix  is  constant,  or  nearly  so,  while 
the  optic-axial  angle  often  varies  widely.  The  angles  mentioned  in  the  descriptions 
are  those  taken  in  the  air,  unless  it  is  otherwise  stated. 

7.  Under  Blowpipe  characters,  B.B.  stands  for  before  the  blowpipe;  O.F.  for 
oxydizing  flame  ;  K.F.  for  reducing  flame,  A  closed  tube  is  a  small  glass  tube  closed 
at  one  end. 
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The  following  is  the  scale  of  fusibility  adopted  (that  of  von  Kobell) :  1,  Orai 
ANTiMOirr ;  2,  Natrolite  ;  3,  Almandinb  (var.  of  garnet) ;  4,  Grssn  AcnMOun 
5,  0rthocla8£  ;  6,  Bronzitb. 

4.  Crtbtalloorapht. 


1.  The  systems  of  crystallization  are  as  follows : 

1.  Having  the  cues  equal.     The  Isometric  system. 

2.  Having  only  the  lateral  axes  equal.     The  Tstraqonal  and  Hrxagonal. 

.3.  Having  the  axes  unequal.     The  Orthorhombio,  Monoclinio,  and  Triclinic. 


1 

2      A 

>:^      jO     ^ 

0 

^ 

0 

t^ 

V 

[  •— -j 

^ 

b^ 

^^ 

The  names  Monomotric,  Diraetrlc,  and  Trimetric,  used  in  former  editions  of  this  work,  liave 
^n  »t  aside  for  the  above  for  two  reasons :  ( 1 )  the  fact  that  the  names  want  precision,  lh« 
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llezagonftl  eystem  being  as  much  dimetric  as  the  tetragonal,  and  the  monoclinio  and  triclinic 
much  trimeiric  as  the  orthorhombic ;  (2)  the  desire  to  promote  uniformity  in  the  lanf^uage  i 
Bcience.  The  names  employed  appear  to  be  the  best  that  have  been  proposed,  and  those  mc 
generally  used ;  and  hence  those  that  have  the  best  claim  for  universal  adoption. 

A.  Isometric  Syatetn.  2.  Some  of  the  simpler  isometric  foims  are  represented  I 
figures  1  to  50.  Fig.  1,  a  cube  (with  three  equal  axes) ;  2,  an  octahedrou  (or  regi 
lar  octabedron) ;  8,  a  dodecabedrou  (or  rliombic  dodecahedron) ;  4,  5,  combiiiati< 
of  cube  and  dodecahedron ;  6,  7,  cubo-octahedron ;  8,  combination  of  octahedr< 
and  dodecahedron  (by  noting  the  lettering,  like  planes  being  lettered  alike  througl 
out,  the  several  combinations  are  easily  read  off);  10,  a  trapezohedron  (24-fac< 
solid);  15,  id.,  another  variety;  31,  a  tetrahedron;  47,  48,  the  pentagonal  dodco 
hedron  in  different  positions. 

3.  The  following  are  some  of  the  angles  among  isometric  forms ;  adjacent  plan< 
are  to  be  understood,  unless  it  is  stated  otherwise  : 

0  A  0=90^  f.  1.  1  A  2-2=160"  32',  f.  11.  ir2  A  i-2,  A,  =  143'  8',  f.  17. 

Oa1  =  125  16',f.6,7.  1aH=157  26  i-2  A  i-2,  C,  =  143  8 

0  A  t=135,  t  4,  5.  ]  A  3-3=  160  30,  t  20.  i-2  A  %r%  ov.  top,  =  126  62 

OAf-tJ=  1A}=169  49  i-2Ai-3  =  l71   62 

(?Ai-^  =  143  8  1  A  2=164  12,  f.  24  f-2  A  2-2  =  155  64 

0  A  i-f =140  11  1  A  8=158  i-3  A  t-S,  A,=164  9,  fl  18. 

OAt-J=Ul  20  1  A8-}=167  46  i-3  A  t-3,  0,  =  126  52 

0  A  1-1  =  146  19  1  A  4-2=161  52                             2  A  2,  A,  =  152  44,  f.  26. 

0  A  i-2=153  26,  £  16,  17.  1  A  5-|=lfil  25                             2  A  2,  B,=141  3^ 

0  A  1-5=156  48  1  A  74=146  46                            3A3.  A,  =  142  8 

0  A  1-^=168  1^  lAV-V-=l5i   47                         8A3,  B,  =  153  28^ 

OAi-3=161  34  iAt=120,  f.  3.                              3-J,  A,=158  18 

0  Ai-4=165  58  t  At,  ov.  top,=90                         3-|,  B,  =  149 

0  A  1-5=168  41  tAi.}  =  173  39                             S-J,  C,  =  158  13 

OAt-40=178  34  tAH=l7l  52                             4-2,  A,  =  162  15 

OAH=133  19  tAi-i=167  42                              4-2,  B,  =  164  47^ 

OAi|-J=l36  46  «Ai-2=161  «4,  f.  21.                   4-2,  C,  =  144  3 

0  A  2-2=144  44,  t  9,  10.  i  A  «-*  =166  48                             2-J,  A,  =  164  64^ 

OaH=160  80  »Ai-3  =  153  26                              2-J,  B,  =  136  24 

0  A  3-3=164  46,  f.  15.  iAi-4=149  2                                2-^,  C,  =  164  54^ 

OaH=I47  16  »At-5=146  18                             6-^,  A,  =  152  20 

0  A|,  ov.  1,=115  14  t  A  2-2  =  150                                  6-},  B,  =  160  32 

0  A  2,      *»     =109  28,  t  23.  i  A  3-|=160  64                            6-^,  C,=162  20 

Oa3,      "     =103  16  ♦•A3-8=148  3l                            7-^,  A,  =  168  47 

OA2-J=164  46  i  A  4-^=166  6                              7-|,  B,  =  165  2 

O  A  8-1  =  143  18,  f.  26,  27.  t  A  5-J=162  681                          7-j,  0,=136  47 

C?A4.2=160  48  iA  V-3=150  46                           f-J,  A,  =  163  49 

0  A  5-5=147  41  2-2  A  2-2,  B,=131  49,  fl  10.            %-%  B,  =  157  3^ 

0  A  7-1=155  42  2-2  A  2-2,  C,=146  27                       H,  C,  =  138  48 

0  A  V-V-=152  4  2-2  A  2-2,  ov.  top,  =  109  28             V-V",  A, =166  67 

1  A  1  =  109  28,  f  2.  I  A  f,  B,=136  48                           V-V,  B,  =  152  7 
1  A  1,  top,=70  32  J  A  i,  C,  =  119  38                          V-V,  0,  =  140  9 
1  A  t=144  44,  f.  8.  8-3  A  8-3,  B,=144  54,  f.  16.           4-i,  A,  =  147  48 
1  A*.}=144  16  3-3  A  8-3,  C,=129  81                       4-^  B,  =  157  23 
1  A  »-J=143  66  f-H  A  i-Hi  A,  =  121  43                     4-|,  0,  =  164  3^ 

1  Ai-|=143  11  i-UAi-fS,  C  =  177  3f  6-<l,  A,  =  162  20 

1  A  i.2=l40  16,  f.  12.  ir\  A  i-J,  A,=  127  34  6-5,  B,=:160  32 

1  Ai-^=188  68  »-i  At-J,  0,  =  167  19  6-§,  C,=152  20 

1  A  i-3=136  64  H  A  H,  A,  =  129  47  V-3,  A,  =  l72  61 

1  A  i-4=134  26  *.|  A  i-l,  0,  =  168  44  V-3,  B,=164  33 

1  A  1-5=132  48  i-i  A  i-},  A,  =  183  49  V-3,  0,  =  128  16 

1  A  H=168  41  Ha  i-i,  0,=157  28 

The  angles  A,  B,  C,  above,  are  those  over  the  edges  so  lettered  in  the  figure  referre( 
tOy  or  over  the  corresponding  edges  in  related  forms. 

4.  Figures  29  to  49  represent  kemihedral  forms,  or  those  having  for  some  or  all  th< 
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planes  half  the  number  which  completo  symmetry  requires.  Id  £  29  the  plane  1 
occurs  on  only  half  the  8  solid  angles,  and  31,  the  tetrahedron,  results  from  the 
extension  of  these  planes ;  and  so  for  the  rest.  Figures  29  to  40  are  of  inclined 
hemihedrons;  and  41-49  oi  parallel  hemibedrons.  Some  of  the  angles  are  as  fol- 
lows ;  many  are  the  same  as  for  the  preceding  forms. 
29 30  ^  31  ^^^ 


8 
H 

2-2 
2-2 
8-3 


•1=70'  32'.  f.  31, 

31a. 

3-3  A  3-3,  0,  =  134*'  2' 

i-3At-:>,  C,  =  107°  27i' 

Af,  A,  =  162  39^ 

8-}A3-J,  A.  =  I58  13,  f.  39. 

1-4  A  1-4,  A,  =  161  66 

A|,B,  =  82  10 

8-1 A3-J,  B,  =  110  nb^ 

i-4Ai-4,  C,  =  103  36^ 

A2,  A,=  I52  44 

3-f  A8-I,  C,  =  158  13 

4-2  A  4-2,  A,  =  128  15 

A  2,  B,=9ii,f.  37a. 

4.2A4-2,  A,  =  162  16 

4-2  A  4-2,  B.  =  164  47^ 

A3,  A,=  U2  8 

4-2A4-2,  B,  =  124  61 

4-2  A  4-2,  C,  =  13l  49 

A3,  B,=99  6 

4-2  A  4-2,  C,  =  U4  3 

3-}A3-i,  A,  =  116  23,  f.46A 

A  -«,  B,  =  93  22 

f.|At-|,  A,  =  112  37 

8-|A3-J,  B,  =  J49 

/  -1,  C,  =  160  15 

t-|At-|,  0,  =  117  29 

8-JA3-J,  C,  =  ]41  47 

/2-i,  B.  =  109  28, 

f.  34. 

♦-2At-2,  A,  =  126  52,  t  47,  48 

6:jA6-S,  A,=119  3i 

A  2-2,  C,  =  146  28^ 

t-2Ai-2,  C,  =  113  36 

6-1 A  5-^,  B,  =  160  32 

A3.3,B,=124  7 

t.3Ai-3,  A,  =  143  8 

5-}  A  6-5,  C,  =  131  5 

In  the  forms  f>f ,  «-2  (t  47),  i-d,  i-4|  A  is  the  angle  at  the  longer  edge,  aod  C 
that  at  either  of  the  others. 
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50a  Fig.  60  represents  a  common  twin  or  compoand  crystal  in  the 

isometric  system ;  and  50a  illustrates  that  it  corresponds  to  an  octa- 
hedron cut  across  the  middle  parallel  to  an  octahedral  fiice,  with  one 
half  revolved  60  or  1 80  degrees. 

B.  Tetragonal  System,   (Also  called  Quadratic,  Pyramidal,  Monodi- 
metric,  Dimctric,  Zwei-und-einaxige.)     5.  In  the  Tetragonal  system 
the  lateral  axes  (5)  are  equnl,  being  the  diameters  or  diagonals  of  a 
square,  while  the  vertical  (a)  is  either  longer  or  shorter  than  the  lateral. 

6.  Owing  to  the  sqttare  form,  the  planes  of  a  kind  are  in  fours  or  eights.  The 
like  planes  on  the  four  solid  angles  make  a  4-sided  pyramid,  and  those  of  the  two 
extremities  combined  a  square  octahedron.  For  any  species  one  such  octahedron 
may  be  assumed  to  have  the  vertical  axis  la ;  and  then  the  other  octahedral  planes 
on  the  same  angles,  with  shorter  or  longer  vertical  axes,  have  the  vertical  axis  a  mul- 
tiple or  submultiple  of  a ;  as  ia,  ^a,  etc.,  2a,  |a,  3a,  etc. ;  and  the  planes  of  such 
octahedrons  are  accordingly  lettered  1,  ^,  i,  2,  J,  3,  etc. 

7.  So  again  like  planes  on  the  four  edges  of  each  base  make  an  octahedron,  but 
of  an  intermediate  series,  called  the  diametric,  the  planes  being  parallel  to  a  lateral 
axis  or  diagonal.  The  veilical  axis  varies  by  simple  ratios,  as  in  the  other  tK^ries ; 
but  in  the  lettering,  as  the  planes  are  parallel  to  a  lateral  axis  (and  would  therefore 
meet  it  only  at  an  infinite  distance),  this  parallelism  is  expressed  by  adding  the  letter 
ij  initial  of  infinity.     Thus  ^t,  1-i,  2-i,  3t,  etc. 

8.  With  the  lengthening  of  the  octahedron  in  each  series,  the  numeral  becomes 
larger  and  larger,  until  the  octahedron  is  merged  in  a  vertical  square  prism^  its 
planes  parallel  to  the  vertical  axis.  This  parallelism,  expressed  by  the  letter  •  again, 
as  just  explained,  gives  for  the  lettering  of  the  square  prism  of  the  first  or  fundamental 
series,  /or  /;  and  for  that  of  the  second  or  diametric,  w.  The  figures  on  pages  277, 
273,  are  examples  of  these  forms,  and  also  of  the  double  S-sided  pyramids  and  8-sided 
prisms  which  occur  in  this  system. 

9.  The  angles  between  the  planes  on  the  vertical  edges  and  /,  or  »-f,  are  the  same 
as  those  having  similar  symbols  in  the  isometric  system,  noting  only  this  difference 
in  the  lettering,  that  0  in  the  cube  is  i-i  in  the  square  prism ;  thus  0  At-2  in' the  cube 
or  other  isometric  form  is  the  same  with  i-i  a  t-2  m  the  tetragonal  system ;  and  so  on. 

10.  The  length  of  the  vertical  axis  a  is  calculated  from  the  supplement  (S)  of  the 
angle  0  a  i-j.  A  line  drawn  vertically  on  the  plane  1-i  (f.  260,  p.  277),  that  is,  at  riijht 
angles  to  the  lower  or  upper  side,  is  the  hypothenuse  of  a  right-angled  triangle,  the 
basal  side  of  which  triangle  is  parallel  to  a  lateral  axis  6,  and  the  vertical  parallel  to  the 
vertical  axis  a.  These  sides  have  the  ratios,  therefore,  of  the  two  axes ;  and  taking 
6=unity,  a=tan  A  (or  angle  of  triangle  at  base,  or  opposite  a).  This  angle  A 
equals  the  supplement  of  0  a  i-t ;  and  therefore,  calling  this  supplement  S^  a=:tan  S. 

11.  The  value  of  the  axis  may  also  be  obtained  from  the  supplement  (S')  of  the 
angle  0  a  i,  by  the  equation  : 

a=tan  5' —  sec  46* ;  whence  log  a=log  tan  S' — 10-1505150. 

C.  Hexagonal  System,  12.  This  system  differa  from  the  Tetragonal  in  having 
three  equal  lateral  axes  (6)  instead  of  two ;  the  vertical  (a)  is  at  right  angles  to  the 
lateral  (fig.  A). 

13.  In  the  Hexagonal  section  of  the  system  the  symmetry  of  the  crystals  is  by 
sixes  and  twelves,  as  in  figs.  A  to  D ;  f.  440,  p.  530 ;  *f.  527,  p.  627.  In  f.  B,  1  cor- 
responds to  a  hexagonal  pyramid  of  the  fundamental .  series,  and  1-2,  ^-2,  2-2,  to 
similar  pyramids  of  the  intermediate  series ;  /  is  the  hexagonal  prism  of  the  former 
aeries,  and  t-2  that  of  the  intermediate  prism,  /a  7=120%  /Ai-2=150%  t-iiAt-2, 
ov.  /,=120% 

14.  In  the  Rhombohedral  section  of  the  system,  the  planes  1,  2,  3,  ^,  etc.,  are 
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planes  of  rhomboLcdrons,  having  for  the  vertical  axis  la,  2a,  3a,  ^,  etc.,  la 
being  the  value  of  the  axis  in  the  fundamental  rhombohedron,  (R)  (figs.,  p.  6).  The 
angle  of  a  ihombohedron  mentioned  is  always  that  over  a  terminal  edge,  as  that 
between  the  upper  planes  R  of  figure  1 41 ,  p.  1 4 1 .  On  gradually  shortenino:  the  rhom- 
bohedron Id  fig.  141,  it  may  become  J  ft,  ^R,  and  so  on,  till  the  length  becomes  0, 

A  B  D 

0 


s 

^ 

0%  i 

III 

\t 

7/      r 

/         X 

V\ 

\ 

V     > 

h    I    i 

I    I 

\ 

is/V 

and  the  rhombohedron  is  reduced  to  a  flat  plane.  Hence,  stalling  from  this  plane 
(which  corresponds  to  the  basal  plane  of  the  rhombohedron  or  hexagonal  prism),  the 
rhombohedron  as  it  elongates  reaches  the  form  of  fig.  141  ;  and  contmuing  the 
elongation,  the  vertical  axis  doubles,  trebles,  and  so  on,  till  finally  it  becomes  infinite, 
and  the  rhombohedron  is  then  a  six-sided  prism.  If  a  diminution  in  length  now 
commences  by  planes  inclined  to  the  opposite  extremities  of  the  vertical  axis,  these 
planes  correspond  to  another  series  of  rhombohedrons  which  are  distinguished  by  a 
minus  ( — ).     The  planes 

0....i..l..2.../  (or    00  )  ....—2..— -1..— J....0, 
lie  in  a  single  vertical  zone.     Figs.  550,  551,  p.  670,  represent  the  forms  jB,  -^,  -2, 

15.  The  value  of  the  vertical  axis  a  is  obtained  from  the  supplement: 
Of  0  A 1-2  (S)  by  the  equation  a=tan  5. 

Of  Oai     i^S')  by  the  equation  a=tan  iSf'-rsoc  30% 

The  latter  gives  log  a=log  tan  S' — 10*0624694. 

D.  Orthorhomhic  System.     (Also  called  Rectangular,  Prismatic,  Trimetric,  Ein 
und-einaxige.)     16.  In  the  Orthorhomhic  system  the  three  axes  are  unequal  and  inter 
Beet  at  right  angles;  and  the  three  diametric  planes,  or 
those  containing  the  axes,  are  consequently  rectangular 
in  intersection. 

The  annexed  figure  represents  a  rectangular  prism 
with  replaced  edges  and  angles. 

17.  a,  6,  c,  are  the  axes,  of  which  a  is  the  vertical,  b 
the  shorter  lateral  or  brachydiagonal^  c  the  longer  lateral 
or  macroduigonal,  0  is  the  basal  plane  of  the  priism  ; 
i-l  the  larger  lateral  plane,  parallel  to  the  longer  lateral 
axis ;  t4  the  smaller  lateral  plane,  parallel  to  the  shorter 
lateral  axis. 

18.  /  are  planes  on  the  edges  of  the  rectangular  prism, 
which  when  extended  would  form  a  vertical  rhombic 
prism,  having  its  axes  6  and  c  in  the  ratio  of  16  :  Ic. 
it  is  therefore  the  unit  or  fundamental  vertical  prism. 

19.  l-l  are  planes  parallel  to  the  longer  lateral  axis, 
ind  having  for  the  axes  a,  b,  the  ratio  la  :  15 ;  extended 
upwards  they  form  a  dome  (so  named  from  domus,  a 

,  which  is  called  the  macrodome.    The  planes  1-1 
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in  a  similar  manner  form  what  is  called  a  brachydome,  tlicy  being  parallel  to  the 
shorter  lateral  axis;  its  axes  a,  c,  have  the  ratio  la  :  Ic,  that  is,  the  two  diagonals  of 
this  horizontal  prism  have  this  ratio.  These  two  domes  are  therefore  the  unit  domes 
Tlieir  summit  angles  are  of  coarse  supplements  of  their  basal  angles  (or  those  ovci 
the  vertical  planes  t-l,  i-t), 

20.  If  the  axis  6=1 ;  half  the  obtuse  angle  of  the  prism  /  be  called  X\  half  the 
summit  angle  of  the  macrodome  14,  Y,  and  half  the  basal  of  the  same  Z;  then  we 
have  for  the  values  of  the  other  axes  a  and  c : 

a=cot  F"=tan  Z.  c=tan  X. 
Further,  X=t-l  a  /_90«  ;     Y=  0  a  1-1—90° ;  Z==t-l  a  l-i— 90". 

20.  The  planes  1  on  the  eight  angles  are  planes  of  an  octahedron,  having  for  the 
axes  a,  6,  c,  the  ratio  la  :  16  :  Ic.  It  is  therefore  the  unit  or  fundamental  octahe- 
dron (1).  Its  pyramidal  edges,  if  the  octahedron  were  completed  (as  in  f.  55,  p.  20), 
would  be  of  two  kinds,  two  at  each  extremity  opposite  to  the  axis  c,  the  longer 
lateral  axis,  and  two  opposite  to  6,  the  shorter  lateral  axis.  The  former  is  the 
macrodiagonal  edge,  the  latter  the  brachydiagonal. 

21.  By  doubling  the  length  of  the  vertical  axis,  the  lateral  being  fixed,  we  form 
the  octahedron  2  ;  by  trebling  it,  the  octahedron  3 ;  by  halving  it,  the  octahedron 
i]  and  so  for  the  domes,  doubling  the  vertical  axis  we  have  the  dome  2-1  or  2-i ;  by 
halving  the  same,  the  dome  ^l  or  J-t,  and  so  on.  The  letter  t,  as  before  explained, 
stands  for  infinity,  and  means  that  the  plane  is  parallel  to  one  of  the  axes ;  I,  that  it 
is  parallel  to  the  longer  lateral  axis ;  i,  that  it  is  parallel  to  the  shoiter  lateral  axis . 
i  or  /alone,  or  as  the  initial  letter  in  a  symbol,  signifies  that  the  plane  is  parallel  to 
the  vertical  axis.  A  plane  i-l  is  parallel  both  to  the  vertical  and  longer  lateral ;  /- , 
both  to  the  vertical  and  shorter  lateral. 

22.  The  octahedrons  alluded  to  above  have  for  the  axes  6,  c,  the  ratio  16  :  Ir, 
and  belong  to  what  is  called  the  fundamental  series.  But  others  may  exist  with 
different  ratios  for  6  and  c,  and  any  value  for  a.  If  the  ratio  for  6,  c,  is  16  :  2c, 
then,  as  c  is  the  /on^er  lateral  axis,  if  the  vertical  axis  is  la,  the  octahedron  is  1-2; 
or  if  the  vertical  axis  is  3a,  the  plane  is  i^-2  ;  or  if  ^a,  it  is  J-2.  So  for  the  ratio 
36  :  Ic ;  if  the  vertical  axis  is  la,  the  octahedron  is  1-3;  or  if  2a,  it  is  2-3;  and 
if  the  vertical  axis  is  infinite,  the  plane  is  parallel  to  the  vertical  axis,  and  the  sym- 
bol is  t-3.  The  first  figure  or  letter  in  these  symbols  always  refers  to  the  vertical 
axis,  and  the  second  to  one  of  the  lateral  axes. 

23.  The  planes  may  thus  be  viewed  as  lying  in  vertical  zones,  a  diiferent  zone  for 
every  ratio  of  the  lateral  axes  6  :  e.  Each  series,  or  zone,  terminates  above  in  the 
basal  plane  of  the  prism,  for  which  a=0,  and  below  in  a  vertical  prism,  for  which  a 
is  infinite.  By  taking  the  planes  t-I,  i4,  successively,  for  the  basal  plane  0,  there 
may  be  similar  series  of  zones  for  each.  The  planes  of  a  zone  have  their  mutual 
intersections  parallel  to  one  another;  and  wherever  a  series  of  planes  exists  having 
such  parallel  intersections,  the  series  is  called  a  zone. 

The  small  tables  inserted  in  connection  with  the  crystalline  forms  of  some  of  the 
species  of  this  and  other  systems  of  crystallization  (pp.  27,  35,  338)  consist  of  the 
vertical  zones  of  occurring  planes.  The  planes  of  a  vertical  zone  have  mutual  hori- 
zontal intersections  in  the  crystal.  Consequently  in  a  crystal  not  oblique  the  inclina- 
tion of  the  basal  plane,  0,  on  any  plane  in  a  zone,  subtracted  from  2l0%  gives  the 
inclination  of  the  prismatic  plane  of  the  same  zone  on  that  plane,  and  the  tangents 
of  the  supplemental  angles  of  0  on  the  planes  of  a  zone  vary  as  the  coeflBcient  of 
the  vertical  axis  for  each  plane.  Thus,  suppose  there  are  the  planes  1-7,  2-1,  3-7, 
take  the  supplement  of  Oai-i  (which,  if  O^l-l  is  124%  equals  180**— 124"'=56'); 
then  the  tangent  of  this  angle,  doubled,  will  be  the  tangent  of  the  supplement  of 
0A2-1,  and  trebled^  of  the  supplement  of  the  angle  of  Oa3-i.     The  same  for  the 
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plaues  1, 2, 3,  or  1-2, 2-9,  3-2,  and  so  on ;  and  if  t-l  be  made  the  base,  then  in  the  same 
manner  the  angles  may  be  calculated  for  similar  zones  of  planes  terminating  in  t-{ ;  oi 
if  f4  be  made  the  base,  for  zones  of  planes  terminating  similarly  in  » I.  So  if  the 
angles  are  given,  the  relations  of  the  axes  may  be  calculated  by  reversing  the  process 

24.  Making  the  brachydiagonal  6==unity  : 

a=tan.  suppl.  0  a  1  I ;  and  calling  the  angle  /a  /,  over  i-l,  X : 
c^=tan  ^JSt. 

K  Monoclinie  Stfstem,  (Also  called  Hemiprismatic,  Clinorhombic,  Monoclinohe- 
dial,  Zwei-nnd-eingliederige.)  25.  In  this  system  two  of  the  axial  intersections  are 
rectangular,  and  one  is  oblique.  In  other  words,  the  lateral  axes  are  at  right  angles  to 
one  another ;  but  one  is  oblique  to  the  vertical  axis,  and  the  other  at  right  angles  to  it. 

26.  If  figure  E  on  page  xxv  be  taken  as  representing  a  monoclinie  form  in  its 
usoal  position,  then  a  will  be  the  vertical  axis ;  b  the  inclined  lateral,  called  the  cliw>- 
diagonal]  c  the  other  lateral,  called  the  orthodiagonal.  The  angle  a  a  6,  or  the 
inclination  of  the  vertical  axis,  is  called  the  angle  C, 

27.  The  section  of  the  crystal  in  which  6,  the  clinodiagonal,  and  a  lie  is  the  clino- 
diagonal  section  ;  and  that  in  which  c  and  a  lie  is  the  orthodiagonal  section.  The 
vertical  plane  i-J,  of  £  E,  is  parallel  to  the  orthodiagonal  section,  and  is  lettered  simply 
h;  and  the  plane  t-S,  of  the  same  figure,  is  parallel  to  the  clinodiagonal  section,  and 
is  lettered  i-i.  The  angle  0^i'i=Uy  or  the  inclination  of  the  vertical  axis;  while 
0\  1-1=90",  and  t-i  a  t-i=90**.     The  clinodiagonal  section  is  the  plane  of  symmetry, 

28.  The  domes  having  the  planes  parallel  to  the  clinodiagonal  are  called  clinodomesy 
and  are  lettered  with  an  accent  over  the  i,  thus,  1-t  (1-t  in  f.  E),  2-i. 

29.  The  domes  parallel  to  the  orthodiagonal  are  kemidomeSj  the  planes  in  front  at 
top  being  unlike  in  inclination  those  in  tront  below,  each  being  a  hemidome  ;  one 
series  is  opposite  the  acute  intersection  of  the  axes,  and  is  the  plus  series,  lettered  l-e\ 
2-*,  etc;  the  other  is  opposite  the  obtuscj  and  is  lettered  -1-e,  -2-t,  etc, 

30.  The  octahedral  planes  are  all  hemioctahedral,  and  -|-  and  —  are  used  in  the 
svmbola  in  the  same  manner  as  in  the  symbols  of  the  hemidomes.  Thus  in  fig.  E, 
if  the  angle  between  the  upper  0  and  the  front  plane  i-i  is  obtuse,  then  the  upper 
planes  1, 1,  in  front  would  be  -1,  -1,  and  the  corresponding  planes  below,  -f  1,  -f-l, 
written  usually  1,  1. 

31.  If  the  clinodiagonal  6=1 ;  half  the  front  angle  of  the  prism  /  (over  i-t)  be 
called  X,  half  the  nummit  angle  of  the  clinodome  1-i,  X' ;  the  supplement  of  t-i  a  1h 
(=0ai4 — C)  be  called  /a;  and  supplement  of  OAl-t  be  v;  and  C  be  used  as 
above  explained ;  then, 

c=sin  C  tan  X       a^x-r-  sin  C  tan  X'=8in  v  -r-  sin  p.=8in  ( C — [t)  -f-  sin  |x. 

F.  Triclinic  System.  (Also  called  Doubly  Oblique,  Tetartoprisraatic,  Anorthic,  Ein- 
nnd-emgUederige.)  32.  The  three  axes  are  unequal,  and  obliquely  and  unequally 
inclined.  Angles  of  90°  and  135*  are  not  met  with  in  Triclinic  crystals.  Examples, 
figures  on  pp.  297,  338,  349. 

33.  The  cry  stall  ographic  symbols  used  in  this  work  are  essentially  those  of  Nau- 
mann,  the  author  of  the  system  of  crystalloffraphy  which  is  followed.  The  only  dif- 
ference is  that  t,  the  initial  of  infinity,  is  substituted  for  the  symbol  oo,  and  the  P  is 
dropped,  it  being  in  almost  all  cases  unessential.  Thus,  P,  2P,  4P2,  oo/*oo, 
QoP,  Q0P2,  3p2,  of  Naumann,  are  P  or  1,  2,  4-2,  i-i,  i  (or  /),  t-2,  3-2,  of  this  work. 
And  in  the  rhorabohedral  section  of  the  hexagonal  system,  for  E,  2i?,  3i?,  i?*,  2Ji*, 
of  Nanraaim,  are  here  written,  jB,  2,  3,  1*,  2".  Moreover  0  or  0  is  written  for  the 
bai^I  plane.  The  distinction  of  capital  or  small  letter  in  the  symbols  is  mathemati- 
cally of  no  importance. 

'-'4.  In  the  orthorhombic  system  the  shorter  lateral  axis  is  made  the  unit  in  tbu 
w  jrk.    The  axes  are  lettered  a,  6,  c,  in  different  systems,  except  in  that  of  Miller  (ot 
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properly  Whewell's),  who  uses  the  letters  A,  /,  k,  as  "  indices  "  referring  to  the  axesi 

in  the  order  here  written  : 

YerticaL  firachjdiagonaL  Macrodi^4^Dal 

III  this  work  a  b  e 

In  Naumann  a  c  b 

In  Weiss  and  Rose  cab 

lu  Miller  '  k  I  h 

For  the  tetragonal  system  the  axes  are  the  same,  except  that  b=c.  In  the  mono* 
clinic : 

YerticaL  ClinodiagoEiaL  OrthodiagonaL 

Naaniann  and  this  work  a  b  c 

Weiss  and  Rose  e  a  b 

MiUer  k  I  h 

The  following  are  convenient  simple  mles  for  use  in  connection  with  crystallo- 
graphic  measurements  and  calculations  : 

35.  If  a  plane,  p,  replaces  the  edge  between  any  other  two, «,  t,  making  parallel 
intersectionR,  the  sum  of  the  anglea  between  p  and  the  two  planes  «,  /,  equals  180 
plus  the  inclination  of  s  on  t.  If  the  planes  «,  <,  meet  at  90',  the  sum  of  these 
angles  equals  ISO^-I- 90°=270'' ;  and  if  the  angles  are  equal,  each  is  135" ;  if  the 
planes  «,  t,  meet  at  110%  the  sum  of  the  two  angles  equals  180'4-110'=290'* ;  and 
if  one  is  130%  the  other  will  be  160% 

86.  On  p.  xxvi,  the  relation  between  the  symbols  and  the  tangents  of  the  inclina- 
tions of  planes  lying  in  zones  between  rectangular  axes  (which  zones  can  be  made  to 
be  vertical  zones  in  one  position  or  another  of  the  crystal)  is  pointed  out  The  same 
method  holds  for  all  vertical  zones  in  the  tetragonaJ  system,  and  for  those  that  be- 
come vertical  on  putting  the  crystal  on  its  plane  i-i ;  also  for  all  the  zones  which  are 
made  verlical  by  placing  a  monoclinic  prism  on  its  face  2-?,  that  is  the  zone  of  clino- 
domes,  the  zone  of  vertical  prisms,  and  all  zones,  then  vertical,  of  hemi octahedrons ; 
also  for  all  the  vertical  zones  of  the  hexagonal  prism,  and  hence  for  the  zone  of  rhom- 
bohedrons  of  any  species,  or  vertical  zones  of  scalenohedral  planes. 

37.  For  the  transfer  othlk  oi  Miller's  system  into  the  system  of  this  work,  take 
the  reciprocals.  Thus  if  symbol  is  212,  the  reciprocals  are  ^,  1,  ^,  the  last  ^  refer- 
ring to  the  vertical  axis.  As  the  relation  of  the  lateral  axes  should  be  in  whole 
numbers,  double  the  whole  and  it  gives  1:2:1;  whence  the  plane  is  that  which 
would  be  here  designated  1-2.  So  1  :  1  :  3  becomes  1  :  1  :  J,  whence  the  symbo 
^ ;  or  315  becomes  i,  1,  i,  or  1,  3,  J  ;  whence  |-3  ;  and  in  the  orthorhombic  system 
the  3  in  }-3  would  have  the  short  mark,  or  be  written  |  5;  while  135  would  give 
the  symbol  |-3. 

38.  In  hexagonal  forms  the  change  is  less  simple,  and  the  method  for  it  is  hardly 
intelligible  to  one  not  knowing  something  of  both  systems.  The  axes  of  Miller,  in- 
stead of  being  those  of  fig.  A,  p.  xxv,  are  lines  drawn  through  the  centre  normal  to  (that 
is,  at  right  angles  to)  the  alternate  faces  of  the  pyramid  ;  they  are  therefore  three  in 
number,  and  the  planes  are  thus  referred  to  axes  parallel  to  the  rhombohedral  edge. 
The  planes  in  fig.  A,  according  to  Naumann's  system,  are  all  of  one  kind  in  tlie 
hexagonal  section  of  the  hexagonal  system,  but  of  two  kinds,  R  and  -R  (or  1  and  -1 ) 
in  the  rhombohedral  section.  In  Miller's  system  they  are  of  two  kinds  in  both  sec- 
lions,  the  distinction  between  tlie  two  sections  not  being  entertained. 

The  axes  a,  6,  c,  of  any  plane  in  the  hexagonal  system  of  Naumann,  have  the  fol 
lowing  values  in  terms  of  hk  I  of  Miller :* 

•  Fumished  the  author  for  this  place  by  Prof.  J.  P.  Cooke,  of  Harvard. 
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^ 1_  . /a  (14- 2  COB  y) 


c=- 


A+1.-I-/V     2(1— cosy)  ""-l—k  ^-"/— A 

But  in  using  these  equations  strict  attention  must  be  paid  to  the  signs,  as  is  i]1as< 
tiated  in  the  examples  below.  The  angle  y  is  the  angle  between  the  axes  in  Miller's 
system,  which  equals  the  facial  angle  of  the  rhomb  face  at  the  vertex  of  the  rhombo- 
hedroD  R. 

The  equations  give  the  true  ratios  of  Naumann's  axes ;  but  these  ratios  often  have 
U>  be  reduced  to  whole  numbers,  or  otherwise  modified,  to  obtain  precisely  the  values 
ased  In  Naumann's  symbol.  The  second  member  in  the  equation  for  a  gives  the 
length  of  the  axis  ma  in  any  form  ;  the  first  member  in  it  is  all  that  is  required  for 
the  value  of  m  in  the  symbol,  while  the  second  is  the  value  of  a. 

The  following  are  some  examples : 

Id  f.  564  (p.  672),  plane  H,  which  is  100  of  Miller,  gives,  on  substituting  the  values  of /<  kl^  and 
working  the  equations,  a\h:  c=\  li  (infinity) :  -1.  The  parameters  of  the  plane  in  Naumann's 
8y«tem  for  the  vertical  and  three  lateral  axes  are  1  :  I  :  I  :  t. 

The  plane  i.  to  the  right,  is  2TT  of  Miller ;  whence  a  :  &  :  c=t :  i  :  -3,  which,  since  a  and  h  arc 
each  infinicy,  ia  equivalent  to  t  :  i  :  -I. 

The  plane  -.',  to  the  right,  is  iTi  of  Miller;  whence  o  :  6  :  c=l  :  ^  :  t=2  :  1  :  i ;  the  Nan- 
maoD  ratio  for  this  plane  is  2  :  1  :  1  :  t. 

Plane  —J  is  332  of  Miller;  whence  a  :  6  :  c=J  :  i  :  -4= J  :  -1  :  -1. 

The  left  upper  plane  1"  is  20T  in  Miller;  whence  o  :  6  :  c=l  :  -1  :  -i^=3  :  -3  :  -1,  giving  the 
Kaamann  symbol  8-3,  from  which  comes  its  equivalent  scalenohedral  symbol  1*. 

The  left  upper  plane  i'  is  Miller's  31t>;  wheuoe  aih  \  c=:^  :  -1  :  -^=| :  -3  :  -1 ;  giving  the 
Naamann  symbol  |-3,  and  its  equivalent  ^'. 

The  right  upper  of  the  two  adjoining  planes,  ^'  in  f.  564,  is  301  of  Miller ;  whence  a  :  &  :  <;= 
i  :  I  :  -^.  This  is  apparently  a  different  result  from  the  last  But  calculating  the  length  of  the 
fourth  of  Naumann's  parameters,  it  gives  A=rn-*-(7i~l)=|4-(-i— 1)=^.  fVom  which  it  follows 
that  the  parameters  of  the  plane  are  ^ :  1  :  i :  -i;  and  on  calculating  the  fourth  parameter  in 
the  preceding,  ^  would  be  obtained,  proving  that  both  are  really  the  same  plane. 

5.  Nomenclature. 

1.  The  termination  itei  or  itis  (the  original  of  ite)  was  used,  according  to  system, 
among  the  Greeks,  and  from  them  among  the  Romans,  in  the  names  of  stones,  it 
being  one  of  the  regular  Greek  sufSxes.  It  was  added  (as  ite  in  these  recent  limes) 
to  the  word  signifying  a  quality,  constituent,  use,  or  locality  of  the  stone. 

Some  of  the  examples  are:  Hasmatites,  from  the  red  color  of  the  powder 
Chloritis,  from  the  green  color ;  Steatites,  from  the  greasy  feel ;  Bendritis,  from  a 
resemhiance  to  a  tree  or  hranch ;  Alabastritis,  for  the  stone  out  of  which  a  vase 
called  an  alabastron  was  made ;  Balanites,  from  the  word  for  touchstone ;  Siderites, 
from  the  word  for  iron ;  Argyritis,  from  the  Greek  for  silver ;  Syenitis,  from  the 
locality,  Syene  in  Egypt ;  Memphitis,  for  a  marble  from  Memphis  in  Egypt. 

2.  Tlic  only  modem  kind  of  name  not  in  vogue  in  Pliny's  time  is  that  after  persons. 

Werner  appears  to  have  been  the  first  to  introduce  personal  names  into  mineralogy.  The 
earliest  example,  as  far  as  ascertained,  was  his  naming  what  von  Bom  had  called  Green  Mica 
(Mica  viridis),  Torherite,  after  its  investigator,  the  chemist  Torber  Bergmann  (more  correctly  written 
Torhemiie  by  some  mineralogists  of  last  century,  as  Bergmann  wrote  his  name  in  I^tin,  the 
language  of  his  scientific  works.  Torbemus  Bergm*mn).  The  name  encountered  objectious ;  and 
Werner,  in  view  of  Bergmann's  announcement  (after  some  incorrect  trials)  that  the  mineral  was 
^copper  ore,  substituted  in  1789  the  name  Chalcolite,  He,  however,  immediately  afterward  (early 
i&  1790)  showed  that  he  saw  nothing  bad  in  the  style  of  name  by  designating  other  new  species 
Prt^nite  and  Wiiherile^  the  former  after  Col.  Prehn,  the  discoverer,  and  the  latter  after  Di*. 
Withering,  the  disooverer  and  analyst  of  the  species.  The  same  year  Estner,  a  mineralogist  of 
VieDoa,  isrfued  a  pamphlet  against  the  Werner  school,  with  the  title  *'Freymuthige  Gedankeo 
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uber  llerm  Tuspector  TVerner's  Verbessenmgen  in  der  Mineraloijie,"  etc.  (64  pp.  Iflmo,  T790\  In 
which  he  makes  IJght  of  Werner*8  labors  in  Uie  Bcienoe,  and  under  the  head  of  lythniie  ridiculed 
this  method  of  creuting  a  paternity,  and  providing  the  childless  with  children  to  hand  down  their 
names  t^o  posterity  (p.  25).  Such  names  were,  however,  too  easily  made,  too  pleasant,  as  a 
general  thing,  to  give  and  receive,  and  withal  too  free  from  real  objection,  to  be  thus  stopped  off, 
uud  they  have  since  become  numerous,  even  Vienna  contributing  her  full  chare  toward  their 
multiplication. 

As  a  part  of  the  history  of  mineralogical  nomenclature,  it  may  be  here  added  that  Werner, 
when  it  was  proved  that  his  chalcolite  was  an  ore  of  uranium  with  but  little  copper,  instead  of  a 
true  ore  of  copper,  dropped  the  name  entirely,  and  called  the  mineral  siuiplj'  Urangtimmtr 
(Uranium  mica);  and  Karsten,  in  his  reply  to  Abb^  Estner  (Berlin,  1793,  8 »  pp.  limoj,  makes 
out  of  the  necessary  rejection  of  chalcolite  an  argument  against  chemical  names,  and  in  favor  of 
names  after  persons,  as  the  latter  could  never  turn  out  erroneous  in  signification. 

Werner,  in  an  article  written  in  defence  of  his  introduction  of  this  class  of  names  (Berg^m.  J.,  i. 
103,  1790),  mentions  the  case  of  Obsidian  (more  properly  Obsian)  as  a  precedent  from  Pliny,  Oiisian 
being,  as  IPiiuy.  states,  the  reported  disjoverer  of  the  substance  in  Ethiopia.  But  this  i.s  not 
strictly  an  example.  For  Pliny  uses  Obsian  not  as  a  substantive,  but  as  an  adjecti>'e ;  the  mineral 
was  not  Obsian^  but  Obsian  glass  or  Obsian  sitmc;  vitrum  obsianunL,  lapis  obsianus,  and  oh-naua 
[vitra],  occurring  in  the  course  of  the  paragraph.  The  addition  of  the  termination  lU'  to  Obsian 
would,  according  to  mineralogical  method,  make  a  name  equivalent  to  Pliny's  lapis  oh'iianus. 
Names  of  persons  ending  in  an  (as  Octavian,  TertuUian)  were  common  among  the  Romans;  and 
this  is  so  far  reason  for  avoiding  the  termination  in  names  of  stones. 

Some  critics  question  the  existence  of  the  reputed  Obsius,  and  reject  Pliny's  explanation. 

3.  The  ancient  origin  of  this  termination  ite,  its  adoption  for  most  of  the  names 
in  modern  mineralogy,  its  distinctive  character  and  convenient  application,  make  it 
evidently  the  true  basis  for  uniformity  in  the  nomenclature  of  the  science. 

4.  If  any  other  termination  in  addition  is  to  be  used,  it  should  be  so  only  under 
system ;  that  is,  it  should  be  made  characteristic  of  a  particular  natural  group  of 
species,  and  be  invariably  employed  for  the  names  in  that  group :  and  its  use 
should  not  be  a  matter  of  choice  or  fancy  with  describers  of  species. 

As  a  matter  of  fact,  several  other  terminations  are  in  use,  but  wholly  without 
reference  to  any  such  system.  The  most  common  of  them  is  ine;  but  it  has  not 
been  employed  for  any  particular  division  of  minerals,  and  it  could  not  now  be 
so  restricted ;  it  belongs  by  adoption  and  long  usage  to  chemistry,  and  should  be 
left  to  that  science. 

5.  In  order  then  that  the  acquired  uniformity  may  be  attained,  changes  should  be 
made  in  existing  names,  when  it  can  be  done  without  great  inconvenience. 

Names  like  Quartz^  Garnet^  Gypsum^  Realgar^  Orpimenty  with  the  names 
of  the  metals  and  gems,  which  are  part  of  general  literature,  must  remain 
unaltered.  Mica  and  Feldspar,  equally  old  with  Quartz,  have  become  the  names 
of  groups  of  minerals,  and  are  no  longer  applied  to  particular  species.  Fluor 
was  written  Jltwrite  last  century  by  Napione.  Blende,  although  one  of  the 
number  that  might  bo  allowed  to  stand  among  the  exceptions,  has  already  given 
place  with  some  mineralogists  to  Sphalerite,  a  name  proposed  by  Haidinger  (because 
blende  was  applied  also  to  other  species)  in  1845,  and  signifying  deception,  like 
Blende.  Galena  was  written  Galenite  by  von  Kobell  some  years  since.  Orthodase, 
Loxoclasc,  Oligoclase  might  be  rightly  lengthened  to  Ortkoclasite,  etc.  But  the 
termination  clause  (from  the  Greek  for  fracture)  is  peculiar  to  names  of  minerals, 
and  the  abbreviated  form  in  use  may  be  allowed  to  stand  for  species  of  the  Feldspar 
OTOup.  It  seems  better  that  it  be  avoided  elsewhere.  Many  other  examples  will 
be  found  by  the  reader  in  the  pages  of  this  volume. 

In  the  course  of  the  laat  century,  when  the  science  of  minerals  was  taking  shape,  and  progress 
lu  chemistry  was  helping  it  forward,  there  was  an  effort  on  one  side  to  introduce,  under  th** 
Influeuco  of  Liunseus,  the  double  names  of  Botany  and  Zoology ;  and  on  the  other,  under  tho 
influence  of  Cronstodt  and  Bergmanu,  names  expressive  of  chemical  composition,  as  far  as  it  waa 
ascertained ;  and  the  two  methods  have  had  their  advocates  till  late  in  the  present  century.    But« 
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Bt  ihB  same  time,  the  neoessitj  of  single  names  was  recognised  hj  most  of  the  early  mineralo 
gists ;  and  in  the  spirit  of  the  system  which  had  made  its  appeaninoe  among  the  Greeks  and 
Bomans  out  of  the  genias  of  the  Greek  language,  they  almost  uniformly  adopted  for  the  new 
oames  the  tennmation  tie. 

Thus  we  have  from  Werner  the  names  Torberite,  Chalcolite,  Graphite,  Prehnite,  Witherite,  Bora- 
cite,  Augite,  Pistadte,  Finite,  Aragonite.  Apatite,  Leucite,  Cyanite  (Kyanite) ;  and  from  other  sources 
in  the  same  century,  Zeolite,  Actinollte,  Tremolite,  t'occolito,  Arendalite,  Baikalite,  Melanite, 
StauroUte,  Lepidolite,  Cryolite,  Chiastolite,  Collyrite,  Agalraatolite,  Sommite,  Moroxite,  Pharraaco* 
lite,  Strontianite,  Delphiuite,  Titanite,  Ceylanite,  Gadolinite,  Rubellite,  Sahlite,  Wemerite,  Scap> 
lite,  Mellite,  eta 

The  termination  ine  was  also  adopted  for  a  few  names,  as  Tourmaline,  OltTine,  Mascagnino, 
Ser^^ntine ;  and  an  in  Yesuvian ;  but  the  great  bulk  of  the  names  were  systematically  termi- 
nated in  ite. 

With  the  opening  of  the  present  century  (in  1801),  Haiiy  came  forward  with  his  groat  work  on 
Crystallography,  and  in  it  he  brought  out  a  variety  of  new  names  that  defy  all  system,  having 
DothiDg  of  the  system  of  the  earlier  science,  and  no  substitute  of  his  own.  Forgetting  that  the 
anity  of  law  which  he  had  found  in  nature  should  be  a  feature  of  sdentitlc  language,  he  gave 
to  his  names  the  following  terminations : 

ant,  in  Cymophane ;  cu«,  in  Euclasc,  Idocrase,  Anatase,  Dioptase ;  cute^  in  Pleonaste ;  age,  in 
Diailage;  oi«,  in  Disthene,  Sphene;  gene,  in  Amphigene;  iVfc,  in  Staurotide;  ime,  in  Analcime; 
0%  in  Amphibole ;  oine,  in  Aplome,  Ilarmotome ;  ase,  in  Orthose ;  ok,  in  Actinote,  Epidote ;  yre, 
in  Dipyre :  ype,  in  Mesotype.  And  the  true  mineralogies]  termination  Ue  he  admitted  only  in  the 
few  following :  Azinite,  Mcionite,  Pycnite,  Stilbite,  Grammatite. 

Hauy  had  commanded  so  great  and  so  general  admiration  by  his  brilliant  discoveries  in  crys- 
tallography, and  by  the  benefits  which  he  had  thus  conferred  on  mineralogical  science,  that  his 
names  with  their  innovations  were  for  the  most  part  immediately  accepted  even  beyond  the  limits 
of  France,  although  a  number  of  them  were  substitutes  for  those  of  other  authors.  Some  of 
Werner's  names  were  among  the  rejected ;  and  a  break  was  thus  oocasioued  between  German 
and  French  mineralogy,  which  will  not  be  wholly  removed  until  the  rule  of  priority,  properly 
restricted,  shall  be  allowed  to  have  sway. 

The  aubsiitutea  among  Haiiy '«  names  in  the  1st  edition  of  his  Crystallography  (1801)  are  the  fol- 
lowing: 

Amphibole,  for  Bornbfende  of  last  oentnry  and  earlier. 

OrUiose.  for  Fsldapar. 

Pyroxene,  for  AugOe  of  Werner,  and  Volcaniie  of  Delametherie.  [Delam6therie  was  a  contem- 
porary of  Haiiy  at  Paris,  the  author  in  1792  of  an  edition  of  Mongez's  Manuel  du  Mnieraiogiste 
(after  Bergmann^s  Sciagraphia) ;  in  1797,  of  an  ambitious  speculatWe  work  entitled  Theorie  de  la 
Tare,  the  first  two  volumes  of  which  consisted  of  a  Treatise  on  Mineralogy;  in  181 1,  1812,  of 
Lefons  de  Mineralogie,  in  *i  vols.,  and  for  a  number  of  years  principal  editor  of  the  Jfmmal  de  Fhy 
sique.  He  gave  oflence  to  Haiiy  by  some  of  his  early  publications.  Haiiy's  mineral  Euclase  is 
described  In  full  by  Delametherie  in  the  Journal  de  Physique  for  1792  (some  years  in  advance  of 
Haiiy's  description  of  it),  without  crediting  the  name  or  anything  else  to  Haiiy;  but  five  years 
later,  in  his  Theorie  de  la  Terre,  he  inserts  the  species  with  full  cr^t  to  Haiiy.] 

Cymophane,  for  Okryeoberyl  of  Werner. 

Idocrase,  for  Vesuvicm  of  Werner. 

Pleonaste,  for  CeylanUe  of  Delametherie. 

Disthene,  for  Oyaruie  of  Werner. 

Anatase,  for  OctaJiedrite  of  de  Saussure,  and  Oisaniie  of  Delametherie. 

Sphene,  for  TUanite  of  Klaproth. 

Nepheline,  for  Sommite  of  Delametherie. 

Triphane,  for  Spodumene  of  d'Andrada. 

Amphigene,  for  Leucite  of  Werner. 

Actinole,  for  AcHnolite  of  Kirwan,  and  ZUlerthiie  of  Delametherie. 

Epidote,  for  ThaUiie  of  Delametherie,  Delphinite  of  de  Saussure,  and  Arendalite  of  Earsten 

Azinite,  for  Yanolite  of  Delametherie. 

Harmotome,  for  AndreoUte  of  Delamdtherie. 

Grammatite,  for  Tremolite  of  Pini. 

Staurotide,  for  StaurolUe  of  Delametherie,  and  Grenatiie  of  de  Saussure. 

And.  later,  PararUhine^  for  ScapolUe  of  d'Andrada,  and  RapidoUie  of  Abildgaard. 

Part  of  the  changes  were  made  witli  gopd  reason ;  but  others  were  wholly  unnecessary 
Haay  was  opposed  to  names  from  localities,  and  hence  several  of  the  displacements.  He  objected 
also  to  names  based  on  variable  characters,  and  characters  not  confined  to  the  species.  Moreover, 
as  his  pupil,  Luca^  observes  (in  giving  reasons  for  rejecting  the  name  Scapolite  and  substituting 
Parantkine\  •»  le  vice  du  mot  lite,  qui  s'applique  a  toutes  les  pierres,  ne  pouvoient  plus  convenii 
i  oeite  substance  du  moment  ott  die  seroit  reconnue  pour  un  espdce."    Haiiy's  own  names  are 
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remarkable,  in  general,  for  their  indefluiteness  of  signification,  which  makes  them  etymologicallj 
nearly  as  good  for  one  mineral  as  another,  and  very  bad  for  almost  none ;  as.  for  example,  Dial- 
iage,  which  is  from  the  Greek  for  difference;  Analcim&,  from  weah-ness  in  Greek;  OrOiose,  from 
gtraighiiD.  Greek;  Epidote,  ft-om  increajfe  in  Greek;  Ana'axe,  from  erection  in  Greek,  intcrprctoi 
by  him  as  equivalent  to  length]  Idocrase^  from  I  see  mixture  in  Greek,  etc.  His  name  Pyroxei-f, 
which  he  defines  hoie  ou  etranger  dans  le  domaine  du  /ctt,  is  an  unfortunate  exception,  as  ottcu 
remarked,  the  miueral  being  the  most  common  and  universal  constituent  of  igneous  rocks. 

Beudant  succeeded  Hauy,  and  had  the  same  want  of  system  in  his  ideas  of  nomenclature.  Find- 
ing occasion  to  name  various  mineral  species  which  till  then  liad  only  chemical  names,  he  adopted 
Haiiy's  method  of  miscellaneous  terminations,  but  indulged  in  it  with  less  taste  and  judgment, 
and  with  little  knowledge  of  the  rules  of  etymology.  In  his  work  we  find  the  termination  ese,  in 
Apherese,  Aphanese,  Neociese,  Acerdese,  Mimetese ;  ise,  in  Leberkise,  Sperkise.  Harkise  (only 
Gorman  words  Gallicized) ;  Melaconise,  Zinconise,  Crocoise,  Stibiconise,  Uraconise ;  ose^  in  Argy- 
roae,  Argyrythrose,  Psaturose,  Aphthalose,  Ehodialosc,  Siderose,  Elasmose,  Exanthalose,  Cyanose, 
Melinose,  Disomose ;  ase^  in  Neoptase,  Biscrase ;  tma,  in  Ypoleime ;  e/e,  in  Exitele ;  whilo  names 
ending  in  ine  are  greatly  multiplied. 

In  Germany,  the  tendency  has  always  been  to  uniformity  through  the  adoption  of  the  termina- 
tion tie.  Breithaupt  has  been  somewhat  lawless,  giving  the  science  his  Pliuian,  Alumian,  Sardi- 
nian, Asbolan,  etc. ;  his  Castor  and  Pollux;  Glaucodot,  Homichlin,  Orthoclase,  Xanthooon,  etc. ; 
still,  fur  the  larger  part  of  his  numerous  names  are  rightly  terminated.  Haidinger's  many  names 
are  always  right  and  good. 

6.  In  forming  names  from  the  Greek  or  Latin  the  termination  ite  is  added  to  the 
genitive  form  after  dropping  the  vowel  or  vowels  of  the  last  syllable,  and  any  follow- 
ing letters.  Thus,  jx^xit^  makes  /x^Xavo^  {melanos)  in  the  genitive,  and  gives  the  name 
melanite.     The  Greek  language  is  the  most  approved  source  of  names. 

7.  In  compounding  Greek  words  the  same  elision  of  the  Greek  genitive  is  made 
for  the  first  word  in  the  compound,  provided  the  second  word  begins  with  a  vov?el ; 
if  not,  the  letter  o  is  inserted.  Thus,  from  teup,  genitive  rrvpng  (puros),  and  ^p3^? 
{orthos),  comes  pyrorthite  ;  and  from  the  same  and  fivo:  {xenos)  comes  pyroxene. 

8.  The  liberty  is  sometimes  taken  in  the  case  of  long  compounds  to  drop  a  sylla- 
ble, and  when  done  with  judgment  it  is  not  objectionable  ;  thus  melaconite  has  been 
accepted  in  place  of  melanoconite.  But  magnoferrite  (as  if  from  the  Latin  magnus^ 
great,  and  ferrum,  iron\  for  a  compound  of  magnesia  and  iron,  OTcalcimangite  for  one 
containing  lime  and  manganese,  are  bad. 

0.  In  the  transfer  of  Greek  words  into  Latin  or  English,  the  x  (k)  becomes  c,  and 
the  u  (w)  becomes  y. 

10.  In  the  formation  of  the  names  of  minerals,  the  addition  of  the  termination  ite 
to  proper  names  in  modern  languages  (names  of  places,  persons,  etc.),  or  names  of 
characteristic  chemical  constituents,  is  allowable  ;  but  making  this  or  any  other  sylla- 
ble a  suffix  to  common  words  in  such  languages  is  barbarous. 

11.  Names  made  half  of  Greek  and  half  Latin  are  objectionable;  but  names  that 
are  half  of  Greek  or  Latin  and  half  of  a  modem  language  are  intolerable. 

12.  Law  of  Priority.  The  law  of  priority  has  the  same  claim  to  recognition  in 
mineralogy  as  in  the  other  natural  sciences.  Its  purpose  is  primarily  to  secure  the 
stability,  purity,  and  perfection  of  science,  and  not  to  insure  credit  to  authors. 

13.  Limitations  of  the  Law  of  Prioritg.  The  following  are  cases  in  which  a  name 
having  priority  may  properly  be  set  aside : 

a.  When  the  name  is  identical  with  the  accepted  name  of  another  mineral  ot 
earlier  date. 

b.  When  it  is  glaringly  false  in  signification ;  as  when  a  red  mineral  is  declared  in 
its  name  to  be  black ;  e.  g.,  Melanochroite  (p.  630) ;  or  when  a  honey-yellow  mine- 
ral is  made  to  be  ashen ;  e.  g.^  Melinophane  (p.  263). 

c.  When  it  is  put  forth  without  a  description. 

d.  When  published  with  a  description  so  incorrect  that  a  recognition  of  the  mine- 
ral by  means  of  it  is  impossible  ;  and  in  consequence,  and  because  also  of  the  rarity 
of  specimens,  the   same   species  is   described   under  another  name  without   the 
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descnber^s  knowledge  of  the  mineral  bearing  the  former  name.  When,  on  the  con- 
traiy,  a  badly  described  but  well-known  old  mineral  is  redcscribed  correctly,  there 
is  DO  propriety  in  the  new  describer  changing  the  old  name. 

According  to  this  canon  it  might  seem  right  that  the  name  EmeryHte  should  have  been  substi- 
tuted for  Margariie  (p.  506).  Yet  margarite,  though  incorrectly  described,  was  a  species  well 
known  in  cabinets,  and  Dr.  Smith  manifested  his  appreciation  of  the  tnie  interests  of  science— 
the  end  of  all  canons — ^in  adopting  the  old  name  so  soon  as  he  had  ascertained  by  further  research 
the  identity  of  his  species  with  margarite. 

«.  When  the  name  is  based  on  an  uncharacteristic  variety  of  the  species.  Thur 
Sagem'te  was  properly  set  aside  for  Rutile  (p.  159). 

/.  When  the  name  is  based  upon  a  variety  so  important  that  the  variety  is  best 
left  to  rotain  ita  original  name ;  particularly  where  this  and  other  varieties  of  the 
species,  introduced  originally  as  separate  species,  are  afterwards  shown  by  investiga 
tion  to  belong  to  a  common  species.  Thus,  the  earlier  name  Augite  is  properly 
retained  as  the  name  of  a  variety,  and  HaUy's  later  name  Pyroxene  accepted  for 
the  group,  as  explained  on  p.  214. 

g.  Wlien  a  name  becomes  the  designation  of  a  group  of  species :  as  J/Vca,  Chlorite. 

h.  When  the  name  is  badly  formed,  or  the  parts  are  badly  put  together :  as  when 
the  terminal  «  of  a  Greek  word  is  retained  in  the  derivative ;  e,  g,^  aphanese  from 
a^vij^  ;  Melaconise  from  the  Greek  for  black  and  xovij ;  Rhodalose  from  the  Greek 
for  rose-colored  and  aXog  (halos),  the  genitive  of  aV,  salt.  The  last  word  Ms  bad 
not  only  in  termination  but  in  wanting  an  A  before  the  a,  and  strictly  an  o  after  the 
d.  Also  Siderose  (spathic  iron),  Argyrose  (silver  glance),  Chakosine  (copper  glance), 
from,  respectively,  tf »5>jpoj,  apyupoj,  p^aXxoj.  The  ancient  Greeks  showed  us  how  the 
derivatives  from  these  words  shordd  terminate  by  writing  them  Sideritis,  Argy- 
ritis,  Chakitis, 

Ignorance  or  carelessness  should  not  be  allowed  to  give  perpetuity  to  its  blunders 
under  any  law  of  priority. 

i.  When  a  name  is  intolerable  for  the  reasons  mentioned  in  §§  10,  11,  as  Harkise, 
from  the  German  Haarkies  (hair  pjrrites) ;  Kupaphrite^  from  the  German  Kupfer- 
snhaum  ;  Bleinierite,  from  the  German  Blei-Niere. 

j.  When  a  name  has  b<^n  lost  sight  of  and  has  found  no  one  to  assert  its  claim 
for  a  period  of  more  than  fifty  years ;  especially  if  the  later  name  adopted  for  the 
species  has  become  intimately  incorporated  with  the  structure  of  the  science,  or 
with  the  nomenclature  of  rocks.  Thus,  although  Tkallite  and  Delphinite  ante- 
date Epidote^  it  is  not  for  the  good  of  science  that  Epidotc  should  be  thrown  aside. 
But  where  a  name  has  not  this  importance,  and  is  unexceptionable,  the  law  of 
priority  may  be  allowed  to  have  its  course. 

The  right  to  recognition,  under  this  canon,  where  the  names  are  those  of  the  original  describer 
of  the  species,  is  strong.  Bat  with  regard  to  names  introduced  for  well-known  old  species  to 
replaoe  earlier  chemical  or  provincial  names,  the  claim  is  feebler ;  and  if  the  names  are  not  strictly 
icoording  to  mle,  or  are  unsatisfactory  in  mode  of  publication,  they  may  be  more  flreely  modified, 
abbreviaied  if  desirable,  or  rejected  altogether.  Prof.  Chapman's  "  Practical  Mineralogy,"  pub- 
lished in  England  in  1 843,  affords  examples  of  the  latter  kind,  and  has  occasioned  some  erabar- 
nssment  The  work  was  by  an  author  at  that  time  unknown  in  the  science  (the  preface  says, 
sn  engineer,  and  "  a  very  young  man  ") ;  it  was  small,  of  limited  circulation,  and  practical  in  its 
object,  and  therefore  one  in  which  new  names  for  old  species  would  not  naturally  be  lookod  for.  Ir 
1845,  Haidinger,  then  already  a  veteran  in  the  science,  the  author  of  sever;)!  works  on  mineralogy, 
Biid  of  numerous  researches  in  its  various  departments,  issued  his  "  Ilanctbuoh,*'  in  which  also  a 
number  of  old  species  were  provided  with  mineralogical  names.  Through  Chapman's  publication, 
Haidmger's  BrettkaupiiU  is  anticipated  two  years  by  Chapman's  IJartmanniie;  his  Freiesltben>te^ 
tythe  litter's  DonacargyrUe ;  his  Ghromite,  by  the  latter's  Chromoferrite ;  his  Oupritef  by  Buheriie; 
and  so  on.  Chapman's  names  have  ever  since  remained  unknown  or  forgotten ;  while  Haidiuger's 
have  had  genend  aooeptanoe  among  the  mineralogists  of  Europe,  and  arc  now  the  current  names. 
It  has  seemed  that,  after  so  long  a  period  of  oblivion,  it  would  be  doing  i  o  good  to  soienee  to  die- 
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place  the  latter,  and  a  nselesfl  endeayor  to  attempt  it    The  later  English  Mineralogies  of  KicoQ 
(1849),  Brooke  &  Miller  (1852),  and  Greg  k  Lettsom  (1868),  contain  noac  of  Chapman's  names. 

k.  Where  the  adopted  system  of  nomenclature  in  the  science  is  not  conformed 
to.  Jn  accordance  with  this  last  principle,  the  author,  believing  that  the  system 
demands  that  the  names  of  species  should  have  as  far  as  possible,  as  above  explained, 
the  common  termination  He,  has  changed,  accordingly,  a  number  of  the  names  in 
the  course  of  this  volume, 

14.  It  has  appeared  desirable  that  the  names  of  rocks  should  have  some  difFerence 
of  form  from  tliose  of  minerals.  To  secure  this  end,  the  author  has  written  the 
final  syllable  ite  of  such  names  with  ay;  thus  Diorite,  Eurite,  TonaUte,  etc.,  are 
written  Dioryte,  Euryte,  Tonalyte,  The  y  is  already  in  the  name  Trachyte,  The 
author  has  allowed  Granite  and  Syenite  to  remain  as  they  are  ordinarily  written, 
since  they  are  familiar  names  in  common  as  well  as  in  scientific  literature. 

See  further,  on  Nomenclature,  the  excellent  Mineral-Namen  of  v.  Kobell 

6.    BiBLIOOBAPHT. 

The  following  catalogue  contains  the  titles  of  the  works  which  are  referred  to  in 
the  following  pages,  with  their  abbreviated  titles.  As  the  value  of  these  references, 
and  of  the  various  historical  conclusions  deduced,  depends  on  their  having  been 
derived  from  the  original  publications  themselves,  the  abbreviated  titles  of  the  Jour- 
nals and  other  works  which  the  author  has  had  by  him  for  consultition  are  put  in 
black  letter ;  while  the  rest,  that  is  of  those  he  has  not  seen,  arc  in  ^mall  capitals. 
Some  titles  also  are  added  of  works  consulted,  but  not  referred  to.  Many  other 
titles  might  have  been  inserted,  a  considerable  number  from  the  author's  library ; 
but  they  would  swell  the  list  without  increasing  much  its  value. 

The  abbreviations  of  the  more  important  words  in  the  abbreviated  titles,  and  of  the 
names  of  the  States  in  the  United  States  ^some  of  which  are  in  the  titles  and  other" 
in  the  observations  on  minerals),  are  as  follows : 

Abbreviated  words, — Am.,  American  ;  Can,,  Canada ;  C%.,  Chemistry,  Chemical, 
Chcmie,  Chimie ;  Fr.,  French ;  G,,  Geological,  Geology.  Geologic,  Geologisclien ; 
Germ,,  German  ;  J.,  Journal;  jf,.  Mines;  Min.,  Mineralogy,  Mineralogie,  Mineralo- 
gical ;  j9<.,  in  part ;  ^.,  Quarterly  ;  ^c,  iS»r«.,  Science ;  ^S^oc,  Society ;  Z^b'.,  Zeitschrift. 

Abbreviated  names  of  the  United  States, — Ala,,  Alabama ;  Ark.,  Arkansas  ;  Col,, 
California ;  Ct.,  Conn,,  Connecticut ;  Del,,  Delaware ;  Ga.,  Georgia ;  III,,  Illinois ; 
Jnd,,  Indiana;  Kan,,  Kansas;  ICy,,  Kentucky  ;  Me,,  Maine;  Mass,,  Massachusetts; 
Md,,  Maryland ;  Mich.,  Michigan  ;  Minn,,  Minnesota ;  Miss,,  Mississippi ;  Mo,, 
Missouri ;  i^T.  Car.,  North  Carolina ;  iV.  11,,  N'.  Hamp,,  New  Hampshire ;  N.'J., 
New  Jersey;  N,  F.,  New  York;  0,,  Ohio;  Penn,,  Pennsylvania;  R,  /.,  Rhode 
Island;  S,  Car,,  South  Carolina;  Tenn,,  Tennessee;   Va,,  Virginia;  Vt,,  Vermont. 

Other  abbreviations  are  explained  below.  The  catalogue  is  divided  into  three 
parts:  1.  Periodicals  not  issued  by  Scientific  Societies ;  2.  Publications  of  Scientific 
Societies;  3.  Independent  works  or  publications. 

In  giving  abbreviations  of  the  publications  of  Societies,  the  name  of  the  place  where 
the  Society  is  established  is  in  all  cases  stated,  and,  for  the  sake  of  unifonnity,  it  is 
made  the  last  word  in  the  abbreviated  title,  a  method  which  it  were  well  if  always 
followo<l.  For  the  prominent  journals,  and  the  serials  of  some  societies,  the  time 
of  publication  of  the  successive  volumes,  or  of  the  volumes  of  every  successive  five 
years,  is  stated.* 

♦  A  very  useful  table,  giving  tlie  date  of  publication  of  each  volume  of  the  journals  hero  referred 
to,  might  easily  be  constructed  from  the  facts  stated.     It  may  be  made  on  paper  ruled  in  squares. 
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1.  Periodicals  not  issued  by  Scitntifie  Societies, 

AflL,  or  Afliandl.     Afhandlingar  i  Fisik,  Kemi  och  MineralogiOi  etc,  utgifhe  af  Hisinger  k 

BeraeUuB.     Vol.  1,  1806;  i,  '07;  3,  '10;  4,  M6;  5,  6,  '18. 
Am.  J.  8cL    American  Journal  of  Science  and  Arts.     Ist  aeries,  50  vols.,  8to  ;  conducted  by  B. 

SiUiman,  1818-1839 ;  with  B.  Sillimaii,  Jr.,  fVom  1840.    Four  numbers  to  vol.  1,  and  two  is 

subsequent  vols.    VoL  1,  Na  1,  Aug.,  1818;  No.  2,  Jan.,  '19;  No.  3,  Mar., '  1 9 ;  No.  4. 

June,  '19 ;  vol  2,  Ap.,  Nov.,  '20 :  8,  Feb.,  Kaj,  '21 ;  4,  Oct.,  Feb.,  '21,  '22 ;  6,  June,  Sept. 

^22;  6,  Jan.,  May,  '23;  7,  Nov.,  Feb.,  '23,  '24;  8,  May,  Aug.,  '24;  9.  Feb.,  June,  ';i5;   lOi 

Oct,  Feb.,  '25,  '26;  II,  June,  Oct,  '26;  12,  13,  Mar.,  June,  Sopt,  Dec.,  '27;  aOerward 

regularly  on  the  first  of  April,  July,  Oct,  Jan. :  vols.  14,  15,  in  '28,  '28-'29 ;  24,  25,  in  '33, 

'33-'.h4;  34,  «5,  m  '38,  '38-'39 ;  then  regularly,  Jan.,  May,  July,  Oct,  36,  37,  in '39;  38, 

39,  in  '40 ;  48,  49,  in  '50 ;  50,  Index  volume. 
2d  ser.,  by  the  same  and  James  D.  Dana,  until  1866,  after  which,  by  B.  Silliman  and 

James  D.  Dana;  from  1851,  aided  by  A  Gray  and  W.  Gibbs;  '63  to  '66,  by  L.  Agassiz; 

from  '63,  by  O.  J.  Brash  and  S.  W.  Johnson ;  from  '64,  by  H.  A.  Newton.    2  vols  ann. ; 

1,  2,  1846;  11,  12,  '51 ;  21,  22,  '56;  .Hi,  32,  '61 ;  41,  42,  166;  whence,  49,  50,  1870.    Aa 

index  to  10  vols,  in  each  volk  lu,  20,  3(),  etc 
Ann.  Ch.    Annalos  de  Chemie.   8vo.  Pari^  vols.  1-3, 1789 ;  4-7,  '90 ;  8-1 1,  '91 ;  12-15.  '92 ;  16- 

18,  '93;  19-24,  '97;  25-27,  '98;  28-31,  '99;  then  regularly  4  v.  ann.;  82-35,  1800  ;  5•^- 

55,  '05;  72-73,  '10 ;  92-95,  96,  '15,  an  Index  to  vols.  31  to  60  inclusive.    Continued  in  the 

Ann.  Ch.  Phys.  (q.  v.). 
Ann.  Ch.  Pharm.     Annalen  der  Chemie  und  Pharmade;  by  Wohler  and  Liebig;  from  vol.  77, 

by  Wohler,  Liebig,  and  Kopp,  and  called  new  seriea.    8vo,  Leipzig  and  Heidelberg,  4  vols. 

ann.     Vol.  1-4,  1832;   13-HJ,  '35;  3:i-36,  '40;  53-56,  '45;  73-76,  '50;  93-96,  '55;  118- 

116,  '60;  133-1.36,  '65;  153-166,  '70.    ttupplementbond,  1,  1861;  2,  '62,  '63;  3,  '64;  4, 

'65,  '66. 
Ann.  Oh.  Phyi.    Annates  de  Chemie  et  de  Physique;  at  first  by  Gay  Lussac  et  Arago.    8vo^ 

Paris;  3  vols.  ann. ;   1-3,   1816;   16-18,  '21;  31-33,  '26;  46-48, '3 J ;  61-6H, '.'Iti;  73-75, 

'40.    Vols.  67-75  made  2d  ser..  and  numbered  1-9.     3d  ser.,  1-8,  '41;  16-18,  *46;  31- 

33,  '51 ;  46-48,  '56;  61-63,  '61 ;  67-69,  '63.     4th  ser,  1-3,  1^64;   16-18,  '69. 
Ann.  d.  BC    Annales  des  Mines.    8vo,  Paris.     Begun  in  1816  as  sequel  to  Journal  des  Mines; 

I  voL  a  year  until  1825,  and  subsequently  2  vols,  a  year.    Vol  1,  1616;  6,  '21;  10,  11, 

•25;  12,  18,  '2rt.     2d  ser,  1,  2,  '27;  9,  10.  '31.     3d  ser.,  1,  2,  '32;   19,  20,  '41.     4th  ser., 

1,  2,  ^42 ;   19,  20,  '51.     6th  ser.,  1,  2,  '52  ;   19,  20,  '61.     6th  ser.,  1,  2,  '62. 
^srs.  Mus.  d'Hist.  Nat.    Annules  du  Museum  d'histoire  naturelle  par  les  Professeurs  de  cet 

etablissement,  MM.  Haiiy,  Foureroy,  Vauquelin,  DesfontAines,  A.  L.  de  Jussieu,  GeoflVoy, 

Lacepede,  etc    4to,  Paris;  vols.  1-20,  2  a  year,  1803-1815. 
Ann.  PhU.    Annals  of  Philosophy.     2  vols,  ann.,  8vo,  Edinburgh.     Ist  ser.  by  Thos.  Thomson; 

vols.  1,  2,   1813;  11,  12,  '18;  15,   16,  '20.     2d  ser.,  vols.  1,  2,  1821;  11,  12,  '26.    Then 

merged  in  Phil.  Mag.  (q.  v.). 
R  H.  Ztg.    Berg-  und  hiittcnmdnnischo  Zeitung.  4to,  Liepzig,  1  vol.  ann.  Begun  by  Hartmann, 

and  sometimes  called  Hartmann's  Zeitung.    Now  edited  by  B.  Kerl  and  F.  Wimmer.    Vol 

1,  1842;  4,  '45;  9,  '50;   14,  '65;   19,  '60;  24,  '65;  2i»,  '7o. 

Baumo.  ZS.    Zeitschrift  f.  Physik  und  Mathematik ;  edited  by  Baumgartner  and  Ettingshausen. 

10  vols,  8vo,  1826-1832,  Wien. 
Bergm.  J.    Bergmannischee  Journal;  ed.by  A.  W.  Kdhler.   12mo,  Freyberg,  Sax.   1,  2,  1788;  I, 

2,  '89 ;  so  to  '92 ;  1,2,  '93,  by  Kcihler  and  Hoffmann.  Afterward,  Neues  Bergm.  J.,  of  K. 
&  H. ;  1,  1795 ;  2,  '98 ;  3,  1802 ;  4,  '16.  Contains  papers  by  Werner,  Uofi'mann,  Klaproth, 
and  much  on  mineralogy. 

BibL  Univ.  Biblioth^ue  Universelle  de  Gendve.  Begun  in  1816.  In  1846,  4th  series  of  36 
vols,  oommenced,  and  the  scientific  part  of  the  ^vlew  takes  the  title,  Archives  des  Sci- 
ences phjrsiques  et  Naturelles.    5th  series  commenced  in  1858. 

Bmce  Am.  Min.  J.  The  American  Miucralogical  Journal ;  conducted  by  Archibald  Bruce,  M.D. 
Only  1  vol.,  8vo.  Begun  Jan.,  1810;  No.  1,  62  pp.,  1810,  and  2,  to  p.  126,  '10;  3,  to  pi 
190,  '11  ;  4,  to  end,  p.  270,  '13. 

Can.  NaU  Canadian  Naturalist  and  Geologist  8vo,  Montreal  Vol.  1,.1856;  6,  '61 ;  8,  '63; 
2d  ser.,  vol  1,  '64;  2,  '65;  3,  '66. 

baTiog  the  years  in  succession,  beginning  with  1770,  at  the  top  of  the  columns  of  squares,  the 
tides  of  the  several  journals  to  the  teft^  and  the  number  of  the  volume  or  volumes  of  each  issued 
tick  year  in  the  column  for  that  year.  Such  a  table  was  constructed  by  the  author,  with  rofe* 
renoe  lo  the  preparation  of  this  edition.  It  would  be  a  vast  benefit  to  science  if  a  series  of  such 
tibips.  containing  all  journals  of  importance,  and  also  the  publications  of  societies,  could  be  made 
ont  and  ei.  graved,  and  thus  placed  within  the  reach  of  students  in  science. 
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Oan.  J.    OauadiaD  Journal  of  Industry,  Science,  and  Art     Toronto,  Canada ;  2d  ser.,  to!.  1, 

1856;  5,  '60;   10,  »65;  11,  'H6,  '67. 
Ch.  Gaz.    Chemical  Gazette,  by  W.  Francis.     8yo,  London;  1  vol.  ann.  after  toI.  I,  of  1842,  3 
Oh.  NeWR.    Chemical  News ;  edited  by  W.  Crookes.    Sm.  4to,  London,  2  v.  ann ;  vols.  1,  2, 

I860;  11,  12,  '65;  21,  22,  "10. 
Crell's  Ann.    Chemische  Annalen :  by  L.  Crell.     40  vols.,  1 2mo,  Helmstadt  u.  Liepzig ;  vols,  nuio- 

bered  1,  2,  for  each  year,  from  1784  to  1803  inclusive. 
XMngler  J.    Polytechnisches  Journal ;  by  J.  G.  &  B.  M.  Dingier.     3  vols,  ann.,  Svo,  Augsburg. 

Begun  in  1820;  vol.  187,  in  1868. 
Dublin  Q*  J*  ScL    Dublin  Quarterly  Journal  of  Science ;  edited  by  Bev.  S.  Haughton.   6  vols, 

8vo,  l?61-'66,  Dublin. 
Ed.  J.  Sci.    Edinburgh  Journal  of  Sdenoe ;  edited  by  D.  Brewster  (often  called  Brewster's  JX 

8?o,  Edinburgh,  2  vols.  ann.     1st  ser.,  vol  1,  1824;  2,  3,  '25  ;  6,  7,  '27  ;   10,  '29.     2d  set, 

voL  1,  1829 ;  2,  3,  '30 ;  4,  5,  '31 ;  6,  '32.    Merged  in  Phil.  Mag. 
ZkL  PhiL  J.    Edinburgh  Philosophical  Journal ;  edited  by  Brewster  and  Jameson.    8vo^  2  vols. 

ann.;  vol.  1,  1819;  2,  3,  '20;  6,  7,  '22]  10,  '24;  edited  by  Jameson  alone,  11,  1824;  1^, 

18,  '25  ;   14,  '26.    Becomes  Ed.  N.  Phil.  J.  (q.  v.). 
Ed.  N.  PhiL  J.     Edinburgh  New  Philosophical  Journal ;  edited  by  Prof.  Jameson  (ofteu  called 

Jameson's  Journal).     8vo,  2  vols.  ann.    Ist  ser.,  vol.  1,  1826;  2,  3,  '27;   12,  13,  '32;  22, 

23,  '37;  32,  83.  '42;  42,  43,  '47;  52,  63,  '62;  56,  67,  '54.     2d  ser.,  vols.   1,  2,  1855;  11 

12,  '60;   19,  20,  '64.    Here  ends. 
Ebman's  Akch.    Archiv  fur  wissenschaftliche  Russland.     Begun  in  1841 ;  1  vol.  ann.     YoL  I, 

1841;  n,  '51;  21,  '61,  etc. 
Gkhlen's  J.    Noues  allg.  Journal  der  Chemie ;  by  A.  F.  Gehlen.   6  voUl,  Berlin ;  1,  1 803  ;  2,  3.  '04; 

6,  '06.     2d  ser.,  under  the  title  Journal  far  die  Chemie  und  Physik  und  Mineralogie,  9 

vols.,  Berlin;  1,  2,  1806;  5, .6,  '08;  9,  '10.     Afterward, Schweigger's  Journal (q.  v.)  l^n 

at  Nuremberg. 
GUb.  Ann.    Annalen  der  Physik;  conducted  by  L.  W.  Gilbert.    8vo,  Leipzig,  30  vols.;  Ist 

series,  1799-1808;  then  80  vols.,  2d  ser.,  1809-'18;  then  Annalen  d.  Phys.  und  der  Phy- 

sikalischen  Chemie,  16  vols.,  3d  ser.,  1819-'23.    The  vols  of  the  several  series  usually 

counted  consecutively;   1,  2,  1799;  afterward  3  vols,  a  year,  3-6,  1800;   13-15,  '03;  2i^- 

30,  '08;  43-5,  'IS;  68-60,  '18;  73-5,  '23;  76,  '24.    Afterward  continued  as  PoggendorfT'g 

Annalen  (q.  v.). 
J.  D.  M,    Journal  des  Mines.    Svo,  Paris.    In  monthly  nos.    2  v.  ann. ;  1,  2,  1797 ;  1 1,  12,  1802: 

21,  22,  '07  ;  81,  82,  '12;  37,  38,  '15.     Continued  after  in  Annales  des  Mines  (q.  v.). 
J.  de  Phys.    Journal  de  Physique.  4to,  Paris,  2  vols.  ann.    Edited  by  Abbe  Rozier  (and  hence 

called  Eozier's  J.),  for  vols.  1-43  (for  a  time  with  also  Mongez,  Jr.);  by  Delametlierie 

for  vols.  44-84;  and  afterward  by  Blauiville.    Two  introductory  vols.,  1771,  1772;  vols.  1, 

2,  1773;   11,  12,  '78;  22,  23,  '83;  32,  33,  '88;  42,  43,  '93;  44,  45,  '94  (French  Revolu- 
tion); 46,  47, '98;  6S,  57,  1803;  66,  67, '08  ;  76,  77, '13;  86,  87,'18;  94,96,  '22;  90,  1823. 
J.  pr.  Oh.    Journal  fur  praktische  Chemie.    Svo,  Leipzig,  3  vols.  ann.    Begun  in  1834;  first 

edited  by  Erdmann  &  Schweigger-Seidel  (see  Schweiggor  J.) ;  from  1838  by  E.  A  Marchand; 

from  1852,  by  E.  A  Werther.     Vols.  1-3,  1884;  19-21,  '40;  84-36,  '45;  49-51,  '50;   64- 

66,  '66;  79-81,  '60;  94-96,  '65;  109-111,  '70.    Preceded  by  J.  f.  pr.  und  (Ekonomische 

Chemie,  18  vols.  Svo,  3  vols,  ann.,  begun  in  1828. 
Jahrb.  Min.    Jahrbuch  fur  Mineralogie,  Geognosie,  Geologic,  und  Petrefaktenkunde;  edited  by 

K.  C.  V.  Leonhard  &  H.  G.  Bronn.    8vo,  Heidelberg,  1  vol.  ann.     1880-32,  4  Nos.  a  year; 

after  '82,  6  Nos.,  and  called  Neues  Jahrbuch  etc.     VoL  1,  1880;  6,  '35  ;  11,  '40;   16,  '45; 

21,  '50;  26,  '55;  81,  '60;  36,  '65;  41,  '70. 
Arib.        )  Arsberattelser  om  framstegen  i  Eemi  och  Mineralogi,  af  Jaa  Berzelius.    In  German, 
Jahresb. )      Jahresbericht  iiber  die  Fortschritte  der  Chemie  und  Mineralogie.    Svo ;  usually 

designated  by  the  year.     Commenced  with  1821.    VoL  1,  1821;  11,  '81;  21,  '41;  30, 

1850 ;  the  last  three  vols  by  Svanbcrg.    Continued  in  the  Giessen  Jahresbericht,  issued 

by  Liebig  A  Kopp,  from  1847  to  '56 ;  by  P.  Zammmcr,  '57  ;  KoppA  Will,  in  '68  ;  and  Will 

alone  from  '68  on.    The  first  voL  covers  the  years  1847,  '48. 
Eant.  Arch.  Min.    Archiv  fur  Mineralogie,  Geognosie,  Bergbau  und  Htittenkunde.    26  vols. 

Svo,  1829-1855,  Berlin.     Edited  for  vols.  1-10  by  C.  J.  B.  Karsten;  later  by  Karsten  A 

V.  Dechen. 
Castk.  Abgh.  Nat.    Archiv.  fur  die  gesammte  Naturlehre;  edited  by  K.  W.  G.  Kastner.     Svo, 

Nuremberg.     27  vols.,  8  vols,  ann.,  lS24-'85. 
EelL  A  Tiedm.    Nordamerikanischer  Monatsbericht  fur  Natur-  und  Heilkunde ;  edited  by  Dr. 

W.  Keller  &  Dr.  H.  Tiedemann.     4  vols.,  Svo,  Philadelphia.      VoL  1,  1860 ;  2,  3,  '51 

4^ '62. 
Lempe's  Bflag.    Magazin  fur  die  Bergbaukunde,  by  J.  F.  Lempe.     Dresden,  vols.,  Svo,  1,  1*785; 

2,  3,  '86;  4,  '87;  then  1  voL  ann.  tifi  11,  '94;  12,  '98;  13.  '99. 
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Llnstitat.  L'Institat,  a  weeldy  journal  Id  small  foL,  PariSi  1  yoL  ann.;  begun  in  1832.  36tb 
yearor  YoL  in  1868. 

Mao.  Nat.  Helybt.  Magazin  fur  die  Nalnrkande  HelYetiena ;  herausg.  A.  Hopfher,  Zurich. 
Begun  in  1787. 

Moll's  Bfem.  Efomeriden  der  Berg-  and  Hiittonkunde ;  edited  by  G.  E.  Yon  Moll.  6  yoIs.  ;  1^ 
1805,  at  Miinchen ;  afterward  at  Numberg,  2,  '06 ;  3,  '07 ;  4,  '08 ;  6,  '09.  Preceded  by 
Y.  Moll's  Jahrb.  f.  B.  H.,  Salzburg,  5  Yola.,  1797-1801 ;  and  Annalen  id.,  Salzburg,  a  vols.. 
1802-H>4. 

Nicholson's  J.  Journal  of  Natural  Philosophy,  Chemistry,  and  the  Arts ;  by  Wm.  Nicholson 
London,  Ist  ser.,  6  Yols.,  4to,  yoL  1,  1797;  5,  1801.  2d  ser.,  36  YoU.  8yo,  yoL  1,  I8i)2; 
36,  1813. 

Xtt  Mag.    N3't  Magazin  for  Natunridenskabeme ;  by  0.  Langberg.    8yo,  Obristiania. 

PhiL  Mag.  Philosophical  Magazine.  8yo,  London.  Ist  ser.  by  Tilloch.  2  or  8  vols,  a  year;  1, 
2,  17«8;  3-5,  '99;  6-8,  1800;  21-23,  'o5 ;  30-32,  '08;  33,34,  '09  (thence  2  v.  ann.);  35- 
36,  '10;  45,  46,  '15;  55,  56,  '20;  65,  66,  '25;  67,  68,  '26.  2d  ser.,  or  Philosophical  Maga- 
zinc  and  Annals  of  Philosophy,  2  v.  ann.;  1,  2,  18i7 ;  11,  '32  3d  ser.,  Londou  &  Edin- 
burgh PhiL  Mag.;  1,  1832;  2,  3,  '33;  12;  1.3,  '88;  22,  28,  '43;  32,  83,  '48;  86,  37,  '50. 
4th  ser.,  L.,  E.  &  Dublin  PhiL  Mag.,  1,  2,  1851 :   11,  12,  '56;  21,  22,  '61 ;  SI,  82,  '6tf. 

Fogg,  or  Pogg.  Ann.  Annalen  der  Physik  und  Chemie ;  edited  by  J.  0.  Poggcndorff.  8vo, 
Leipzig,  3  vols.  ann.  Preceded  by  GUbort's  Annalen  (q.  v.).  Vols.  1,  2,  1<*«24 ;  3-5,  '25  ; 
18-20,  '30;  27-29,  '33;  80,  Index  voL ;  31-33,  '84;  34-36,  '86;  49-51,  '40;  63-66,  '45; 
79-81, '50;  94-96, '55 ;   109-111, '60;   124-126,  '65;   139-141, '70. 

Q.J.  Scl.  Brandes'  Quarterly  Journal  of  Science.  8vo,  2  vols.  ann.  after  1819.  Published  by 
the  Royal  Institution.  VoL  1,  1816;  2,  3,  '17,  '17-'18;  4,  5,  '18;  6.  7,  8,  '19;  9,  10,  '2o; 
19.  20.  '25;  27,  28,  '29. 

Rec.  Qen.  sicL  Records  of  General  Science ;  by  Thos.  Thomson.  4  yoIs..  8yo,  Edinburgh.  Vols. 
1,  2,  1835  ;  8,  4,  '36. 

Revista  Minera.  Revista  Minera,  Periodioo  cientifico  e  industrial  redactado  por  una  Sociedad 
de  Ingeni«ros.     2  vols.,  8vo,  Madrid.     VoL  1,  1850;  2,  '51. 

Scherer's  J.  Allgemeines  Journal  der  Chemie ;  conducted  by  A  N.  Scherer.  10  vols.,  Leip- 
zig und  Berlin;  1,  1798;  2,  3,  1799;  6,  7,  1801 ;  10,  'o3.  Gontiuued  as  Gehlen's  Jour- 
nal (q.  v.). 

Schweigg.  J.  Journal  fur  Chemie  und  Physik ;  conducted  by  J.  S.  G.  Schweigger.  Niimberg, 
8to.  Also  under  the  title  Jahrbuch  der  Clieroie  und  Physik.  3  vols,  a  year;  1-3,  ISU  ; 
16-18,  *16;  28-30,  '20;  afterward  issued  by  Schweigger  A  Meinecke;  then  by  J.  S.  C. 
Schweigger  A  Fr.  W.  Schweigger-Scidel;  then  by  Pr.  W.  Schweigger-Seidel ;  31-38, 
1821  ;  46-48,  '26;  61-63,  '31  ;  b7-69,  '33.  The  next  year  began  tlie  J.  pr.  Ch.  (q.  v.), 
by  Erdmann  A  Schweigger-Seidel. 

Tasch.  MixL  Tasoheubuch  fur  die  gesamrate  Mineralogie,  von  C.  C.  Leonhard.  18  vols.,  12mo, 
Frankfurt  a-  M.,  1  voL  ann.     VoL  1,  1807  ;  4,  'lO-  9,  '15  ;   14,  '20 ;   18,  '24. 

2.  Transactions^  etc,^  of  Scientific  Societies, 

Abh.  Ak.  Berlin.    Abhandlungen  der  kuniglichen  Preuss.  Akademie  der  Wissenschaften  zu 

Berlin.     4to,  BerUn.    VoL  1  <for  1804-181 1)  issued  in  1815. 
Abhandl.  Senk.  GEa  Fbakkfurt.     Abhandlungen  von  d.  Senkenbergischen  naturforschenden 

Gesellschaft  zu  Frankfurt.  Begun  in  1854.  VoL  vii.  in  1868. 
Ak.H.  Stockholm.  EL  Vet-Academinens  Handlingar,  Stockholm. 
Amer.  Amoc.    Proceedings  of  the  American  Association  for  the  Advancement  of  Science.  8vo. 

VoL  1,  meeting  at  Philadelphia  in  1848  ;  2,  at  Cambridge  in  '49;  3,  at  Charleston  in  '50; 

4^  at  N.  Haven,  '50;  6,  at  Cincinnati,  '51 ;  6,  at  Albany,  *6l  ;  7,  at  Cleveland,  '63 ;  8,  at 

Washington,  '54;  9,  at  Providence,  '55;  10,  at  Albany,  '66;   11,  at  Montreal,  '57;  12,  at 

Baltimore,  '58;   13,  at  Springfield,  '59;   14,  at  Newport,  '60;  15,  at  Buf&lo,  '66;   16,  at 

Burlington,  '67. 
Ann.  Lye.  N.  Hist.  N.T.     Annals  of  the  Lyceum  of  Natural  History  of  New  York.    Begun  in 

1824.    VoL  8  undnished  in  1«68. 
Anseig.  Ak.  Wien.    Anzeiger  der  K.  K.  Akad.  d.  Wissenschaften.    8yo,  Wien.    Begun  in  1864. 

1  YoL  ann. 
Ber.  Ak.  Miuachan.  Sitzungsberichte  der  K.  bayerischen  Akad.  der  Wise,  zu  Miinchen  (Munich). 

8yo. 
Ber.  Ak.  Wien.    Sitzungsberichte  der  K.  K.  Akad.  der  Wiss.,  Wien  (Vienna).    Commenced  ic 
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Napoli,  1842. 
Scacchi,  Mem.  Qeol.  Oampania.    Memorie  geologriche  sulla  Campania;  by  id.    4 to,  Napoli, 

l»49.    By  tlie  same,  Memoria  sulla  Incendio  Vesuviano,  1855.    Napoli,  18^5.    Pollsim- 

nietria  dei  Cristalli.     4to,  1804. 
Schrauf.  Atlas  Rryat.    Atlas  der  Krystall-Formen  des  Miueralreichs ;  by  Dr.  A.  Schrauf.    4to, 

1  Lief.,  Wien,  1865. 
Schumacher,  Vers.     Versuch  eincs  Verzeichnisses  der  in  den  Danisch-Nordischen  Scaaten 

sici.  fiudenden  einfacheu  Mineralien.    4to,  Copenhagen,  1801. 
Schutz,  Nordamer.  Foaa.    Beschreibung  einiger  NordamerikaDischeD   Fossilien;    by  A.  G. 

Schiitz,  of  Froyberg.     16mo,  Liepzig,  1791.     Cuntains  the  first  notice  of  cclestine^  a  mine- 
ral named  hy  Werner  from  Schiitz's  American  specimens. 
Sella,  Min.  Sarda.    Studii  sulla  Mlueralogia  Sarua;  by  Quintino  Sella.    4to,  Turin  1856. 
Shep.,  Min.,  1832-1836,  1844,  1862,  1867.    Treatise  on  Mineralogy;  by  C.  U.  Shcpard. 

l£t  part,  I  vol,  12mo,  New  llaven,  18o2;  2d  part,  2  vols.,  New  llaven,  1835.     Also,  2d 

od.  ^with  only  the  Ist  part  revised),  New  Haven,  1844.    Also,  3d  ed.,  8vo,  New  Haven, 

No.  1,  1852;  No.  2,  '57. 
Shep.,  Min.  Conn.    B(:port  on  the  Geological  Survey  of  Connecticut ;  by  id.    8vo,  N.  Haveu, 

1637. 
Ste£fens,  Handb.    Handb.  d.  Oryktognosie ;  by  H.  Steffens.    3  vols.,  18mo,  Halle ;  vol  1,  1811  ; 

2,  '15;  3,  '19. 
Stromeyeb,  Unt.     Untersuchungen  iiber  die  Mischung  der  Mineralkurper,  etc.;   by  Fr.  Stro- 

meyer.     8vo,  Gottuigen,  1821. 
Theo^r.    Theophrastus  Ucpi  XWutv  (on  Stones);  written  about  315  B.C.     Only  a  portion  of  the 

whole  work  is  extant,  but  sufficient  to  show  that  the  author  was  precise  in  his  knowledge 

of  minerals  and  careful  in  the  btatement  of  facts.     T.  bom  about  37 1  B  o.,  and  d.  286 

B.O. 

Thomaon,  Min.,  1802,  1836.  Outlines  of  Mineralogy,  Geology,  and  Mineral  Analysis;  by  T. 
Thomson.  2  vols.,  8vo,  London,  ls36.  A  treatise  on  Mineralogy  published  also  with  pre- 
ceding editions  of  his  Chemistry,  the  earliest  in  1802. 

UUmann,  byst.-tab.Ueb.  Systems tisch-tabellarische  Ueborsicht  der  min.-einfachen  Fossilien; 
by  J.  C.  Ullmann.    Small  4to,  Cassel  and  Marburg,  1814. 

Volger,  Studlen,  etc.  Studieu  zur  Entwickluugsgesc^clue  der  Mineralien ;  by  G.  H.  O.  Vol- 
ger.  8vo,  Zlirich,  1S54,  Other  works  :  Eutwickl.  der  Min.  d.  Talk-Glimmer  Fumilie,  1855 ; 
Arragonit  und  Kalcit,  1855;  Monographic  des  Horazites,  Hannover,  1855;  Epidot  und 
Graudt,  Beobachtungen  iiber  das  gegenscitige  Verhiiltniss  dieser  Krystalle,  Ziirich,  1855; 
Krystallographie,  Stuttgart,  1654. 

VogPs  Joach.  Gaugverhaitnisse  und  Miueralreichthum  Joachimsthals ;  by  J.  FL  Yogi.  8vo, 
Teplitz,  1857. 

Wall.,  or  Wall.,  Min.  Mmeralogia,  ellor  Mineralriket;  by  J.  G.  Wallerius.  12mo,  Stockholm, 
1747. 

Wall.,  Fr.  TrL  French  edition  of  Wallerius's  Min.  of  1747.  2  vols.,  8v<o,  Pans,  1753.  Pub- 
lished anonymously. 

WalL,  Min.,  1772, '76.    Systems  Mlneralogicum.    8vo,  Hohniic,  vol.  1,  1772;  2,  '76. 

Wall., Min.,  1778.    Syst.  Min.    2  vols,  8vo,  Vienna,  1778. 

Waltersh.,  Vulk.  Gest.  Ueber  die  vulkanischen  Gesteine  in  Sicilien  und  Island  (loeland),  und 
ihre  submarine  Umbilduug;  by  W.  Sartorius  v.  Waltershausen.     ^vo,  Gottinfren,  1853. 

Watts  Diet.  Oh.  Dictionary  of  Chemistry ;  by  H.  Watts.  4  vols.,  186:s,  '64,  '65,  '66 ;  a  tiftb 
yet  to  be  issued. 

Wem.,  Auss.  Eennz.  Fobs.  Yon  d.  ausserllchen  Kennzeichen  d.  Fossilien ;  by  A.  G.  Werner. 
8vo,  Leipzig,  1774. 

Wem.,  Ueb.  Cronst.  Kronstedt's  Versuch  elner  Min.  Ubersetzt  und  vermehrt  von  A.  G-.  Wer 
ner.     Vol  1,  part  1.    ijcipzig,  l78u. 

Wem.,  Min.-Eab.  Pabst.  Yerzeichniss  des  MiueraUen  Kabinets  dee  Herrn  E.  E.  Pabst  yoii 
Oham;  by  A.  G.  Werner.     2  vols.,  Freiberg,  1791,  *93. 
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Wem^  Letzt.  Min.  Syit.    Letztes  Mineral-Sjstem.  8to,  Freiberg^  A  Wien,  1817.   A  Catalogue 

with  notus.    Weruer  or  his  sdiolors  issued,  fh>m  time  to  time,  a  tabular  Myoopsia  of  hit 

Hiueral  system  rcyised  to  the  time  of  publication,  ou  folio  sheets,  or  published  them  in 

other  works.    The  earliest  after  that  of  Werner's  Cronstedt  was  issued  by  Hofmaim  in 

Bergm.  J^  1789,  vol.  1,  p.  369.     Emmerling's  Min.,  i.  1799.  contains  the  synopsis  of  1798, 

and  Ludwtg's  Hin.  contains  that  of  1800  and  1803.     Leonhard*s  Tasch.,  iii.  261,  that  of 

1809. 
Westxunib,  KL  Phys^Oh.  Abh.   Eleme  physikalisch-chemlsche  Abhandlungen ;  by  J.  F.  West- 

rumb.  8vo,  Leipzig,  vol.  1,  1785;   2,  '»7;  8,  *88  ;   4,  '89;   Hannover,  5,  6,  'U:);  7,  '96; 

8,  '97. 
Withering,  TrL  B«rgm.  Soiagr.    Outlines  of  Mineralogy,  trL  from  the  original  of  Borgmann ; 

by  Wm.  Withering.     8vo,  1783  (Reprinted  in  vol  2  of  Mem.  and  Tracts  of  the  lale  Dr. 

Withering,  London,  1822). 
Whitney,  Lake  Sap.    Report  on  the  Geology  of  the  Lake  Superior  Land  District ;  by  J.  W. 

Foster  and  J.  D.  Whitney.     8vo,  Part  1,  I860;  2,  '61.     . 
Whitney,  Met.  Wealth.    The  Metallic  Wealth  of  the  United  States,  described  and  compared 

wiUi  that  of  other  countries ;  by  J.  D.  Whitney.    8vo,  Philadelphia,  1 864. 
Whitney,  Mias.  Ijead  Region.    Report  of  a  Geological  Survey  of  the  Upper  Mississippi  Lead 

Region ;  by  id.    (Made  by  authority  of  tho  State  of  Wisconsin.)    8vo,  1862. 
Whitney,  Rep.  O.  OaL    See  Rep.  G.  CaL 
Whitney,  Berz.  Blowpipe.    Berzelius  on  the  Blowpipe  ;  translated  by  J.  D.  Whitney.    8vo, 

Boston,  1846. 
Woodward,  Foes.    Fossils  of  aU  kinds  digested  into  a  Method  suitable  to  their  mutual  Relation 

and  Affinity.    8vo,  London,  1728. 
Zepharovich,  Min.  lies.  Minendogisches  Lexicon  fiir  das  Kaiserthom  Oesterreich ;  by  V.  R.  v. 

Zepharovich.     8vo,  Wien,  1869. 

The  works  in  the  above  cataiogae  which  are  most  important  for  the  study  of  the 
history  of  mineral  species  are  the  following,  the  order  cited  being  that  of  time : 

Tbeophrastus ;  Dioscorides ;  Pliny's  Natural  History ;  AgricoWs  works ;  Linna^us's . 
Sptema  Naturae,  Ist  ed.,  1735;  Wallerius's  Mineralogy  in  the  original  Swedish, 
1747  (the  first  systematic,  descriptive  work,  following  in  its  system  of  classification 
mainly  the  1st  edition  of  Linnaeus,  which  the  author  alludes  to  in  his  preface, 
among  other  Swedish  works  by  Forsius,  Hiseme,  Bromell,  and  Swedenborg) ; 
CroDstedt's  Mineralogy,  1757  (a  new  chemical  system);  Linnseus's  Systema Natunc, 
10th  ed.,  1768;  Rome  de  Lisle's  Crystaliographie^  1772,  1783  (the  first  systematic 
effort  to  apply  the  principles  of  crysUdlography  to  the  science) ;  Wallerius's  Min.  of 
1772,  1778  (the  system  and  facts  are  little  changed  from  the  earlier  edition) ;  Wer- 
ner on  the  External  Characters  of  Minerals,  1774,  and  his  Cronstedt,  1780;  Berg- 
mann's  Opuscula,  1780,  and  Sciagraphia,  1782;  Hofmann's  exposition  of  Werner's 
system  in  the  Bergm.  J.,  1789 ;  Emmerling's  Mineralogy,  1793-97,  and  1799-1 802  ; 
Lenz's  Mineralogy,  1794;  Klaproth's  Beitrage,  1795-1810;  Karsten^s  Tabellen, 
1800;  Hauy's  Treatise  on  Mmeralogy,  1801;  Reuss's  Mineralogy,  1801-1806; 
Ladwig-'s  Werner,  1803,  1804;  Mohs's  Null  Kab.,  1804;  Karsten's  Tabellen,  1808; 
Lucas's  Tableau,  part  1,  1806  (giving  views  of  HaUy  of  1801  and  1801  to  1806) ; 
Broiigniart's  Mineralogy,  1807:  Haiiy's  Tableau  comparati^  1809;  Ilausmann's 
Han(5)uch,  1813 ;  Hoffmann's  Mlneralogie,  1811-1817  ;  Ullmann's  Uebersicht,  1814 ; 
Jameson's  Mineralogy,  1816,  1820;  Werner's  Last  Mineral  System  (Letztes,  etc.), 
1817;  Cleaveland's  Mineralogy,  1816,  1822;  Borzelius's  Nouv.  Systeme,  1819; 
Leonhard's  Handbuch,  1821,  1826;  Mohs's  Mineralogy,  1822;  Haidinger's  transla- 
tion of  Mohs,  1824 ;  Breithaupt's  Charakteristik,  1820, 1823, 1832 ;  Beudant's  Trea- 
tise, 1824,  1832 ;  Phillips's  Mm.,  1823, 1837 ;  Glocker's  Min.,  1831, 1839 ;  Shepard'a 
l^n.,  1832-'35,  and  later  editions;  von  Kobell's  Grundztige,  1838;  Mohs's  Min., 
1839;  Breithaupt's  Min.,  1836-1847;  Haidinger's  Handbuch,  1845;  Hausmann's 
Handbuch,  1847  ;  Dufr^noy's  Min.,  1844-1847  (also  1856-1859) ;  Glocker's  Synop- 
sis,  1847;  Brooke  &  Miller,  1852;  von  Kobell's  Tafeln,  1853;  Rammelsber^a 
Handworterbuch  and  Supplements,  1841-1853;  Kenngott's  Uebersicht,  1844-1865 
DesCloizeaux's  Mineralogy,  1862 ;  von  Kobell's  Geschichte,  1864. 
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7.   Annotated  Index  to  the  Useful  Metals  and  Metallio  Obxs. 

GOLD. — NisUve  Md  (1).*  Distinguished  from  all  miDerals  it  resembles  by  its  flattening  und< 
a  hammer;  its  cutting  like  tead,  although  considerably  harder;  its  resisting  the  action  of  uitr 
acid,  hot  or  cold ;  its  high  specific  gravity. 

Gold  also  occurs  in  Gold  Amalgam  (11),  ^fhaniie  (98),  Kagyagite  (99),  Peizite  (58 A),  and  CaJ\ 
vtrife  (Supplement).    Also  sometimes  in  traces  in  I^rite,  Galenite,  Chalcopyrite.  Native  Telluriiin 

PLATINUM.— IRIDIUM.— PALLADIUM.— ^oftre  Platinum  (3),  the  source  of  the  platiuui 
of  commerce,  is  distinguished  by  the  same  tests  as  gold;  and  it  is  mainly  on  account  of  its  lua 
leability  that  it  occurs  in  flattened  grains  or  scales.  Plaiiniridium  (4)  is  another  ore  8ome\srha 
liarder.  Jridoamine  (7)  resembles  platinum ;  but  it  scratches  glass,  and  gives  the  reaction  o 
osmium,  besides  being  rather  brittle.    Native  Palladium  (5). 

SILVER. — ^Tlie  important  Silver  minerals  are:  Native  Silver  {2\  sectile  and  malleable  like  ^oU 
the  only  one  that  has  a  white  color;  ArgerUite  or  Sulphurtt  of  Silver  (40),  blackish  lead-gr-aj 
cutting  (unlike  the  following)  nearly  like  pure  lead,  cubic  in  crystallization;  Pyrargyrite  an 
Proust ite  or  Ruby  Silver  ore  (117,  118),  ruby  red  to  black,  always  giving  a  bright  red  powder 
Freieslehenile  or  Gray  Silver  ore  (114),  steel-gray,  rather  brittle,  and  powder  steel-gray;  StephaiiH 
or  Brittle  or  Black  Silver  ore  (130),  iron-black,  and  giving  an  iron-black  powder;  Verargyrite  o 
Horn  Silver  (140),  resembling  a  dark-colored  gray  or  greenish  wax,  and  cutting  like  wax;  Efnb<i 
lite  or  Chloro-bromid  of  Silver  (141),  like  the  last,  but  more  greenish.  These  ores  yield  silvei 
easily,  when  heated  on  charcoal.  Besides  these,  Tetrahedrite  or  Gray  Copper  (125)  is  often  i 
valuable  silver  ore ;  Galenite  (44),  which,  although  seldom  yielding  over  seventy-five  ounces  ti 
the  ton,  affords  a  considerable  part  of  the  silver  of  commerce.  For  other  rarer  silver  miucrala 
see  36,  86,  41,  42,  68-60,  62,  63,  98,  99,  108,  111,  116,  116,  120,  131,  133,  142,  144. 

COPPER — ^The  more  valuable  species  are:  NiaUive  Copper  (12);  Clialcopyrite  or  Copper pyrit^i 
(78),  of  a  brass-yellow  color,  scratched  easily  with  the  point  of  a  knife-blade,  and  giviiig  a  green i.sh> 
black  powder;  Bamhardtite  (79)  and  Cubanite  (77),  which  are  similar  to  the  last,  but  paler; 
Bomite  or  Puiple  Copper  (49),  pale  yellowish,  with  a  slight  coppery  tinge,  but  taniishing  oxicV' 
jially  to  purple,  blue,  and  reddish  tints,  easily  scratched  with  a  knife-blade,  and  powder  grayish  j 
Ohalcocite  or  Vitreous  Copper  (61),  of  a  dark  lead-gray  color,  and  powder  similar,  resembling  some 
silver  ores,  but  yielding  copper  and  not  silver  when  heated  on  charcoal ;  Tetrahedrite  or  Gray 
Copper  (126),  of  a  somewhat  paler  steel-gray  color  and  powder;  Red  Copper  (172) ;  Black  Ctrpjfvr 
(178) ;  Jfalacliile  or  Green  Carbonate  of  Copper  (751),  of  a  bright  green  color,  sometimes  earthy  in 
the  fracture  and  sometimes  silky;  Azurile  or  Blue  Malachite  (752),  of  a  rich  deep  blue  color,  either 
earthy  or  vitreous  in  lustre.  All  the  above  are  acted  on  by  nitric  acid,  and  the  solution  deposits 
a  red  coating  of  copper  on  a  strip  of  polished  iron ;  OhrysocoUa  (346),  a  silicate  of  copper,  resem- 
bling the  Green  Carbonate,  but  paler  greeu,  and  usually  having  a  close  texture  (never  fibrous),  a 
smoother  surface  and  somewhat  waxy  lustre,  although  occurring  usually  as  an  incrustation ; 
Atacamite  or  Chlorid  of  Copper  (153),  of  deeper  green  than  Malachite;  Sulphate  of  Copper  (G69). 
For  rarer  minerals  contaming  copper,  see  37,  38,  39,  42,  43,  46,  60,  61,  62,  80,  S2,  100-103,  110, 
119,  121,  124^  126,  164  (sulphids,  arsenids,  etc.);  218,  345  (silicates);  533-53«,  5«8-548,  667, 
583,  616,  622,  623,  636,  639,  644,  66.%  670,  700,  706,  706,  708  (phosphates,  arsenates,  sulphates); 
760,  756  (carbonates). 

QUICKSILVER.— The  only  valuable  ore  is  Cinnabar  (U4)  of  a  bright  red  to  brownish-black 
color,  with  a  red  powder,  and  affording  quicksilver  when  heated  in  an  open  tube.  There  are  also 
Native  Quicksilver  (8) ;  Amalgam  (9) ;  Selenid  (65);  Chlorid  and  lodid  (130,  144).  Tetrahedrite 
(125)  sometimes  contains  this  metal 

LEAD. — Galenite  (44)  is  the  only  abundant  lead  ore ;  it  is  a  lead-gray,  brittle  ore,  yielding  lead 
when  heated  with  chkrcoaL  The  carbonate  (corussite,  729),  phosphate  (pyromorphite,  493),  arse- 
nate (mimetite,  494),  and  sulphate  (anglesite.  633),  are  rarely  worked  as  ores.  For  other  lead 
minerals,  see  41,  45,  46,  47,  99,  106-107,  111-114,  1 19,  122-124,  126,  128,  129  (sulphids,  antiroo 
nids,  etc.);  145,  150-152  (chlorids);  177,  197  (oxyds);  502,  539  (arsenates);  605  (antimonate) ; 
556  (phosphate);  616  (tungstate);  617  (molybdate);  619-621,  623  (vanadates);  635,  636,  638, 
641,  7uO  (sulphates);  642-645  (chromates);  712  (selenate);  715,  738  (carbonates). 

*  The  numbers  refer  to  the  number  of  the  species. 
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ZIKC.^The  most  importani  0C6B  m:  T,  SmOhaonite  or  Cdirbonate  of  Zinc  (723).  and  2,  Ootbk- 
mine  or  SUicaie  of  Zimc  (361);  thej  are  alike  in  a  wliite,  graTish-white,  or  greenish-white  color, 
(tnnmonly  a  sKglit  waxy  lustre  and  smooth  look  (often  stalactitic  or  mammillary).  jet  sometimes 
earthj ;  aad  a  hardness  such  that  the  surface  is  scratched  with  a  knife-blade  with  some  little 
dffficdtj.  Thej  differ  in  their  action  with  muriatic  acid ;  when  the  .surface  is  drusy,  the  pilicato 
shows  proj«x!tions  of  minute  rectangular  prisms.  Ztncite  or  Red  Zinc  Ore  (176)  is  also  important: ; 
it  is  bright  red  and  very  distinctly  foliated.  Blende  or  Sulphid  of  Zinc  (6tt)  is  a  common  ore,  hay- 
ing a  yellow  to  black  color  and  resinous  lustre,  and  distinctly  cleavable ;  the  black  varieties  are 
sometimes  a  little  metallic  in  lustre,  but  the  powder  is  nearly  or  quite  white.  For  other  Zino 
minerals,  see  185,  188  (oxyds);  70  (sulphid);  57  (ozysulphid) ;  238,  241,  266,  270  (silicate);  634,  ■ 
666  (sulphate) ;  500  (phosphate) ;  53u,  537  (arsenate);  749,  750  (carbonate). 

COBALT,  NICKEL.— The  ores  of  cobalt:  SmaUite  (83)  and  Cobaltite  (85\  both  of  nearly  a  tin- 
white  color,  with  the  powder  grayish-black,  color  sometimes  verging  slightly  to  gray.  The  Black 
Oxyd  of  Cti^ctlt  (218),  a  kind  of  bog  ore  and  very  impure,  is  sometimes  sutBciently  abundant  to  be 
valuable.  The  useful  ores  of  nickel  are  ChloanthUe  or  the  niccoliferous  smaltite'  (83),  Gersdorffite 
or  Kickel  Glance  (86),  Kiccolite  or  0>pper  Nickel  (71 ),  distinguished  by  a  pale  copper-red  color,  and 
Xkcoliferous  Pyrrhotite  (68),  from  which  the  larger  portion  of  the  nickel  of  oommeroe  is  extracted. 
For  other  ores  of  CdbaU,  see  53,  81,  82,  84,  95,  97  (sulphids  and  arsenids) ;  618  (molybdato);  667 
(sulphate);  526,  529,  530  (arsenate);  748  (carbonate);  of  Nickel,  54,  66  (sulphid);  74,  87,  88 
(arsenical  or  antimonial);  416  (silicate);  668  (sulphate);  527,  529,  530  (arsenate) ;  747  (carbo- 
nate). 

MANGANESE.— Common,  as  Pyrolusite  (199)  and  Pailomelane  {2l*l\  both  black  or  grayish- 
blade  ores,  and  having  little  lustre,  and  a  blackish  streak  or  powder,  in  which  last  particular  they 
are  distinct  from  the  iron  ore  called  Limonite,  with  which  they  are  often  associated,  and  also  ftom 
Hematite  or  Specular  Iron.  Wad  (218)  is  an  earthy  bog  manganese,  sometimes  abundant  and 
valuable.  Man^anite  (205)  is  abundant  in  certain  mines,  but  is  of  little  value  in  the  arts,  becatise 
of  its  containing  so  little  oxygen  (one-third  less  than  Pyrolusite),  to  which  fact  Beudant  alludes 
in  bia  name  for  the  species,  Acerdese;  it  differs  fVom  pyrolusite  in  its  reddish-brown  powder. 
For  other  manganese  ores,  see  52,  76  (sulphid);  73  (arsenid);  195,  196  (oxyds);  241,  262,  263 
261),  491  (silicates);  498,  499,  531  (phosphates);  532  (arsenate);  663,  679,  680  (sulphates);  717, 
721,  722,  725  (carbonates). 

CHROMIUM.— CAnwnic  Iron  (189),  a  grayish-black,  little  lustrous  ore,  occurring  mostly  in  Ser- 
pentine, is  the  source  of  chrome  in  the  arts.    For  different  chromates,  see  p.  614. 

IRON. — The  important  iron  ores  are :  Hematite  or  Specular  Iron  (the  ai/iorrrw  or  bloodstone  of 
Theophrastus)  (Ibu),  characterized  by  its  blood-rod  powder,  and  occurring  either  earthy  and  reS, 
or  metallic  and  dark  steel-gray ;  in  tlie  latter  condition  very  hard,  a  knife-point  making  no  impres- 
sion ;  Magnetite  or  magnetic  iron  ore  ( 1 8rt),  as  hard  as  the  preceding,  but  having  a  black  powder, 
and  being  attractable  by  a  magnet;  Frank'inite,  an  allied  species,  containing  zinc  and  manganese 
(188):  Limonite^  called  also  brown  bematito  (206),  a  softer  hydrous  ore,  affording  a  brownish- 
ycllow  powder,  earthy  or  Eemi-mctallic  in  appearance,  and  often  in  mammillary  or  stalactitic 
forms;  nearly  related  to  limonite  are  guthite  (204),  turgite  (202X  and  limnite  (213) ;  Siderite  or 
Spathic  Iron  (721),  a  sparry  ore,  of  grayish,  grayish-brown,  and  brown  colors,  very  distinctly  clea- 
vable, turning  brown  to  black  on  exposure.  The  common  clayey  iron  ores  are  impure  ores,  either 
of  Spathic  Iron,  Limonite,  or  Hematite ;  when  the  last  they  are  red ;  when  brown,  reddish-brown, 
or  yellowish-brown  to  black,  they  may  be  either  of  the  two  former.  One  of  the  most  common 
iron  minerals  is  Pyrite  or  sulphid  of  iron  (76),  a  pale  yellow,  brass-like  ore,  hard  enough  to  strike 
fire  with  steel,  and  thus  unlike  any  copper  ore,  and  all  similar  ores  of  other  metals.  It  is  ft-o- 
qnenUy  mined  and  utilized  for  the  sulphur  it  contains.  Marcasite  (90)  is  similar,  but  is  prismatic 
and  often  crested  in  its  forms.  PyrrhottU  or  Magnetic  Pyrites  (68)  is  less  hard  and  paler,  or  more 
grayish  in  color.  Leucopyrile  and  MvfpicM  (91,  93,  94)  are  white,  metallic,  arsenical  ores,  some- 
what resembling  ores  of  cobalt  Menaccnnite  or  Titanic  Iron  (181)  resembles  specular  iron  closely, 
bnt  has  not  a  red  powder ;  it  is  abundant  in  some  regions.  For  other  iron  minerals,  see  260, 
284,3.34,  869,  436,  486,  467,  469  (silicates);  473-475  (columbatos,  tantalates);  498,  499,  .')24,  5 .'5, 
553,557,  568,  560,  567-570,  576  (phosphates,  arsenates);  605  (borate);  610  (tungstate);  646, 
6«2,  664,  665,  672,  676,  682-687,  692.  696  (sulphates);  717,  719,  720  (carbonates);  768  (oxalate). 

TIN. — ^The  only  valuable  ore  is  the  Oxyd  of  Tin  ot  Casaiierite  (192),  a  very  hard  and  heavy 
mineral  of  a  dark  brown  to  black  color,  aometimes  gray  or  grayish-brown,  without  any  metallic 
appearance  ;  the  crystals  usually  have  a  very  brilliant  lustre.  Tin  also  ooours  as  a  sulphid  (.80), 
and  is  sparingly  found  in  ores  of  tantalum  and  some  other  mineral  species.  \ 


Digitized  by  VjOOQIC 


Xlviii  INTRODUCTION. 

TITANIUM,— The  only  ore  of  this  metal  of  any  value  is  Rutfle  (193). 

ARSENIC— ^oitw  Arsenic  (17)  is  one  source  of  arsenic,  but  it  is  too  rare  to  be  of  much  avail 
also  Orpimeni  (27),  a  sulphur-yellow,  foUaceous,  and  somewhat  pearly  mineral,  and  Realgar  (26), 
bright  red  and  vitreous.  Arsenic  is  mostly  derived  for  the  arts  from  the  arsenical  ores  of  iron, 
cobalt,  and  nickel. 

ANTIMONY. — Stibnite  or  Gray  Antimony  (29)  is  the  source  of  the  antimony  of  commerce.  It 
is  a  lead-gray  ore,  usually  fibrous  or  in  prismatic  crystals,  and  distinguished  from  a  similar  ore  of 
manganese  by  its  perfect  diagonal  cleavage  and  its  easy  fusibility.  Native  antimony  (18),  senar- 
montite  (220),  valentinite  (221),  are  sometimes  found  in  suflBcient  abundance  to  be  mined.  Anti* 
mony  occurs  also  in  numerous  ores  of  lead,  silver,  and  nickel ;  also  as  oxysulphid  (226). 

BISMJJTB.,— Native  Bismuth  (20),  the  source  of  the  metal  in  the  arts,  is  whitish,  with  a  faint 
reddish  tinge,  has  a  perfect  cleavage,  and  is  very  fusible.  For  other  bismuth  ores,  see  30-33. 
36,  102,  103,  121,  123,  124  (sulphids,  teUurids);  222,  22»  (ozyds);  336-338  (silicates);  763  (ca^ 
bonate). 

8.  Abbreyiations. 

For  explanations  of  the  abbreviations  Var.,  Oomp.,  Oba.,  Alt,  Artifl,  as  headings  of  sections 
in  the  descriptions  of  species,  see  p  xi ;  of  chemical  symbols,  pp.  xi-xviii ;  of  H.,  G.,  B.B.,  O.F., 
R.F.,  p.  XX ;  of  other  abbreviations,  p.  xxxiv. 

The  fractional  expression  f ,  before  the  statement  of  an  analysis  signifies  a  mean  of  two  anaiy- 
see;  J,  a  mean  of  three ;  and  so  on. 

(^  in  a  formula  after  the  new  system  stands  for  an  aooessory  ingredient  in  the  compound,  and 
the  nature  of  this  ingredient  is  to  be  learned  from  the  formula  alter  the  old  system  in  the  samt 
line. 
In  the  statements  of  the  angles  of  crystals,  abbreviations  are  used  as  follows: 
pyr.j  angle  over  a  pyramidal  edge. 
ha8,y  angle  over  a  basal  edge. 
mac.,  angle  over  a  macrodiagonal  edge. 
brack,,  angle  over  a  brachydiagonal  edge. 
top^  angle  between  opposite  planes  over  the  summit 
t€Tm,y  angle  over  terminal  edge  in  a  rhombohedron. 
adj.j  angle  between  adjacent  planes. 
ov^  over;  brachyd^  brachydiagonal;  macrod.^  macrodiagonaL 
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DESCRIPTIVE  MINERALOai. 


The  following  are  the  general  subdivisions  in  the  classilication  of  mine- 
rals adopted  in  this  treatise : 

GENERAL   SUBDIVISIONS. 

I;  Native  Elements. 

XL  CoMPOU2fDS :   THE  MORE  NEGATIVE  ELEMENT  AN  ELEMENT  OF   SeRIES  II 

(See  next  page.) 

1.  Binary:  Sulphids,  Tellurids,  of  Metals  of  the  Sulphur  ant 
Arsenic  Groups  (p.  26). 

2.  Binary :  Sulphids,  Tellurtds,  Selenids,  Arsenids,  ANrmoNios, 
Bismuthids,  Phosphids,  of  Metals  of  the  Gold,  Iron,  and  Tin 
Groups  (p.  33). 

3.  Ternary :  Sulpharsenttes,  Sulphantimonites,  Sulphobismuth- 
riEs  (p.  84). 

in.  Compounds  :  the  more  negative  element  an  element  of  Series 
m.,  Group  I.     (See  page  3.) 

1.  Chlorids,  Bromids,  Iodids  (p.  110). 

IV.  Compounds  :  the  more  negative  element  an  element  of  Series 
UL,  Group  II. 

1.  Fluorids  (p.  123). 

Y.  Compounds  :  the  more  negative  element  an  element  of  Series 
m.,  Group  III.     Oxygen  Compounds. 

1.  Binaiy :  Ox'yds  (p.  131).  '' 

2.  Ternary;  the  basic  element  an  element  of  Series  I. ;  the  acidic 
of  Series  II.  (as  silicon,  colmnbinm,  phosphorns,  etc.) ;  the  acidific 
of  Series  III.  (oxygen) :  1,  Silicates  (p.  202) ;  2,  (Jolumbates, 
Tantalates  (p.  512) ;  3,  Phosphates,  Arsenates,  Antimoxates, 
NriRATES  (p.  52G) ;  4,  Borates  (p.  593) ;  5,  Tunostates,  Molyb- 
dates,  Vi^NADATEs  (p.  601) ;  6,  Sulphates,  Chromates,  Tellu- 
rates  (p.  612) ;  7,  Carbonates  (p.  669) ;  8,  Oxalates  (p.  718). 

VI.  Hydro-Carbon  Compounds  :  minerals  of  organic  origin  (p.  720), 

Digitized  by  ^OOQ IC 


DESCRIFTITE  MINEBALOOT. 


i    NATIVE  ELEMENTS. 


ARRANGEMENT  OF  THE  SPECIES. 


Series  L 

1.  GOLD  GROUP. 

1.  Gold.  2.  Silyee. 

2.  IRON  GROUP. 


Series  IL 
1.  ARSENIC  GROUP. 


17.  Absenic. 

18.  Antimoxy. 


19.  ALLElfONTITR. 

20.  BlSMOTH. 


2.  SULPHUR  GROUP. 


3.  Platinttm. 

4.  PLATnaHIDITM. 

5.  Palladium. 

6.  Allopalladium. 
•?.  Iridosminb. 

(1 ).  Nowjarskite. 
(2».  Sisserskite. 

8.   QUICKSILVTSR. 


9.  Ahaloah. 

10.  Arql^rite. 

11.  Gold-Amaloam. 

12.  Copper. 

13.  Iron. 

14.  Zinc. 

15.  Lead. 


3,  TIN  GROUP. 


^«.  Tin. 


21.  TELLURimr. 

22.  Sulphur. 

23.  SELENS[^PnUB. 


3.  CARBON-SILICON  GROUP. 
24.  Diamond.  25.  Graphitb. 


Two  series  of  elements  are  here  reco^ized;  ihejirsi  containing  the  more  basic,  and  the  second^ 
one  division  of  the  more  negative.  These  two  series  are  parallel  in  their  subdivisions,  so  that  tlis 
arrangement  is  a  natural  one,  whether  read  across,  or  up  and  down,  the  page.  The  Jirsi  group  of 
each  contains  elements  whoso  compounds  have  an  odd  number  of  atoms  of  the  negative  clcmont 
as  1,  :■{,  5,  or  the  perissads  (p.  xviii);  the  other  itvo  of  each,  an  even  number,  as  2,  4,  6,  or  the 
artiads. 

(1).  To  the  Gold  group  of  elements  belong  also  hydrogen,  poiassium,  sodium,  Uihium^  ruhidmm, 
ccesium^  thallium ;  the  atomic  ratio  for  the  oxyds  is  1  :  1,  and  the  general  formula  of  tho  same  RO, 
or  R*0,  in  the  new  system  of  chemistry. 

To  the  Arsenic  group  belong  the  elements  p?wsph/>rus,  nitrogen,  columoium^  tantrum,  and  proba- 
bly boron.  In  all  but  boron,  there  are  oxyds  containing  3  and  5  atoms  of  oxygen ;  in  boron,  3, 
but  not  5. 

(2).  To  the  Iron  group  of  elements  belong  calcium,  magnesium^  (Uuminum,  heryUium,  coppeTi 
cobalt,  rtii-kel,  zinc,  dirumium  (in  part),  manganese  (in  part),  leal  (in  part),  etc.  Among  the  oxyds, 
the  atomic  ratio  2  :  2  occurs  in  the  ordinary  protoxyds,  having  tho  formula  RO,  as  ordinarily  writ- 
ten (and  so  written  iir.this  work),  but  ftO,  in  tho  now  stylo  of  chemistry.  Tho  ratio  4  ;  6  is  r^re- 
scnted  in  the  sesquioxyds,  R'O*  (R^O^  in  the  new  system). 

To  tho  Sulphur  group  of  elements  belong  also  selenium,  vanadium,  and  probably  mnlyhhnnm,  in 
which  the  more  prominent  acid  has  the  atomic  ratio  2  :  6.  Here  also  may  be  included  that  state 
of  the  metal  chrmnium  which  exists  in  chromic  acid  (CrO*,  or  6rO'),  that  of  manganese  in  man- 
ganic acid,  and  that  of  mofyhd^num  in  molybdic  acid. 

(3).  To  the  Tin  group  belong  also  titanium,  zirconium,  Vwrium,  The  prominent  oxyd  has  the 
atomic  ratio  2  :  4  (RO',  or  in  the  new  system  ftO"^).  This  group  may  contain  also  that  state  of 
lead  which  exists  in  tho  oxyd  PbO'  (or  PbO') :  and  the  same  also  of  manganese  existing  in  MuO' 
of  platinum  and  palladium  in  the  doutoxyd  state.* 

*  The  tliree  states  of  a  basic  metal,  corresponding  to  the  protoxyd,  sesquioxyd,  and  deutoxyd 
pf  the  same  (in  which  1  part  of  metal  balances,  in  its  affinity,  1,  1^,  and  2  parts  of  oxygen),  may  be 
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GOLD.  3 

The  CJarbon-Silicon  Group  containa  Carbon  and  SUieon,  They  are  related  t3  one  another 
in  the  atomic  ratio  of  their  prominent  acida  (SiO",  CO*),  but  they  are  very  widely  unlike  in  many 
rwpeots,  and  very  atrikingly  ao  in  the  mineral  compounds  of  the  two  acida.* 

Series  III. — Beaidea  the  above  two  acriea  of  elements,  there  is  a  ihird^  couaiBting  of  the  emu 
nentlij  negative  elements  (for  the  moat  part  exclusively  negative).  The  three  groupa  of  thie 
Series  III.  are : 

(I).  CiiLoRiKE,  Bromine,  Iodike. 

(2).  Fluordtk 

(3).  OxroEN. 

The  first  of  these  groupa  (like  the  same  in  Series  L  and  U.)  bdudea  elementa  of  the  odd  divt 
sion ;  the  third  of  ihe  even;  while  fluorine  is  of  either. 

1.  aOLD.    Sol.  Alchem,    (^ediegen  Gold  GerrrL    Or  natif  JV. 

Isometric.  Observed  planes  <?,  7,  1,  i-2,  3-3,  4-2.  Figs.  1  to  8,  15,  17, 
and  the  following :  the  octahedron  and  dodecahedron  (f.  2,  3),  most  com- 
mon. Crystals  sometimes  acicular  tlirongh  elongation  of  octahedral  or 
other  forms ;  also  passing  into  filiform,  reticulated,  and  arborescent  shapes ; 
and,  occasion  ally   spongiform  from   an   aggregation   of  filaments;   edges 

61  52  53 


of  crystals  often  salient  (f.  51).  Cleavage  none.  Twins:  composition  face 
(jotahedral,  as  in  f.  50 ;  and  occurring  also  in  trapezohedral  and  other 
forms.  Also  massive  and  in  thin  laminae.  Often  in  flattened  grains  or 
scales,  and  rolled  masses  in  sand  or  gravel. 

IL=2-5— 3.  G.=lo-6— 19-5 ;  19-30— 19-34,  when  quite  pure,  G.  Kose. 
Lustre  metallic.  Color  and  streak  various  shades  of  gold-yellow,  some- 
tiin(^  inclining  to  silver- white.     Very  ductile  and  malleable. 

Composition,  Varieties. — Gold,  but  containing  silver  in  different  proportions,  and  sometimes 
also  traces  of  copper,  iron,  palladium,  rhodium. 

Tar.  1.  Ordinary.  Containing  0*16  to  16  p.  c.  of  silver;  or,  the  atomic  ratio  of  gold  to  ail- 
TCT  varjing  from  150 :  1  to  3:1.  Color  varying,  accordingly,  from  deep  gold-yellow  to  pale 
ypnow;  G.=19 — 15 '5.  Ratio  for  the  gold  and  silver  of  3  :  1  corresponds  to  15  1  p.  c,  of  silver; 
4 :  1,  12  p.  c ;  6  :  1,  8  4  p.  c. ;  10  :  1,  5*3  p.  a  (a)  In  distmct  crystals  or  groups  of  crystals ;  (6) 
srbprcscent  or  reticulated;  (c)  filiform;  (d)  spongy;  (e)  in  laminee;  (/)  rolled  masses;  (^)  scales 
or  grains, 

2.  Argentiferous;  Eledrum.  (\tvK6i  youarf?  Hsrod,;  'HWrrpov  Horner^  Strabo;  Electnim  Plin, 
xxiili.  23.)    Color  pate  yellow  to  yellowish-white ;  G. = 1 5*5 — 1 2"5.    Ratio  for  the  gold  and  silver 

(iesiznated  respectively  (using  the  letters  of  the  Greek  alphabet)  the  alpha^  beta,  and  gamma  states. 
While  the  iron  or  Fe  in  FoO  is  closely  related  to  magnesium,  calcium,  etc.,  that  in  Fo*0'  is  as 
closely  related  to  aluminum;  and  that  in  FeS',  or  Pb  in  PbO',  or  Mn  in  MnO",  as  closely  related 
to  tin  and  titanium,  whose  ordinary  oxyd  is  RO^  This  relation  is  apparent  in  the  crystallographio 
and  cliemical  characters  of  the  corresponding  oxyds.  See  further  on  this  subject  a  paper  by  the 
auibor  in  Am.  Jour.  Scu,  II.  xliv.,  1867,  and  Introd.,  p.  xv. 

*  Jn  strict  system,  the  Silicates  should  come  in  classification  next  before  the  Carbonates,  instead 
cf  wbere  they  are  placed  in  this  work.  But  as  there  are  no  analogies  between  the  species  of  those 
two  gronpe,  the  separation  is  without  serious  obiection. 
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KATiVK  ELEMENTS. 


of  1 :  1  corresponds  to  36  p.  c.  of  silver  (anaL  3,  4,  26,  27,  45) ;  H  :  1,  to  26  p.  c.  (anal.  16, 41-44); 
2  :  1,  to  21  p.  c.  (anal.  54,  55) ;  2^  :  1,  to  18  p.  c.  (anal.  40).  Pliny  says  that  when  the  proportion  of 
silvei"  in  the  gold  is  one-fiflh  (=20  p.  c.)  it  is  called  elecirum.  The  word  in  Greek  means  also  amlfr; 
and  its  use  for  this  alloy  probably  arose  from  the  p^le  yellow  color  it  has  as  compared  with  gold. 
An  argentiferous  gold  from  the  Ophir  Mine,  Nevada,  pale  yellowish  in  color,  gave  Breithaupt 
(B.  H.  Ztg.,  XXV.  169)  G.= 13-25,  13-68.  He  observes  that  it  contains  more  silver  than  gold,  but 
gives  no  analysis. 

3.  Palladium- Gold^  Porpeziie  Frobel,  contains  nearly  10  p.  c.  of  palladium,  besides  some  silver; 
color  pale.  From  Porpez  in  BraziL  Another  variety  from  Zacotinga  and  Condonga  in  Brazil 
contains  5  to  6  p.  a  of  palladium. 

4.  Rhodium- Gold,  Contains,  according  to  del  Rio  (Ann.  Ch.  Phys.,  xxix.  137),  34-43  p.  c.  of 
rhodium;  G.  =  15'5 — 16'8;  brittle.     Requires  reexamination. 

Analyses  by  A vdejef  ( Pogg ,  liii.  153)j  Boussingault  (Ann.  Ch.  Phys.,  xxiv.  408);  Forbes  (Phil. 
Mag.,  IV.  xxix.  129,  and  xxx.  142);  T.  11.  Henry  (PhU.  Mag.,  III.  xxxiv.  205);  Hofmann  (Ann. 
Ch.  Pharm.,  Ixx.  255);  T.  S.  Hunt  (Rep.  G.  Can,  and  Am.  J.  Sci..  IT.  xx.  448);  Kerl  (B.  H.  Ztjr. 
1853,  No.  3);  Klaproth  (Beitr.,  iv.  1);  A.  Levol  (Anu.  Ch.  Phys.,  II.  xxvii.  310);  MalJet  (J.  d. 
Soc.  Dublin,  iv.  271) ;  Marsh  (Am.  J.  Sei.,  IX.  xxxiii.  190);  Nortlicote  (Phil.  Mag.,  IV.  vi.  390);  Os- 
wald (Pogg.,  Ixxvii.  06);  Pietzsch  (Arch.  Pharm.,  11.  xcviii.  142);  Rivot  (Ann.  d.  M.,  IV.  xiv.  6T); 
G.  Rose  (Pogg.,  xxiii.  161);  Tcrreil  (C.  R.,  lix.  1047);  Tcschemacher  (Q.  J.  Ch.  Soc,  ii.  193i; 
Thomas  (Phil.  Mag.,  IV.  i.  261);  E.  W.  Ward,  at  Mint  of  Sydney,  N.  S.  W.  (W.  B.  Clarke's  Re- 
searches  in  Southern  Gold  Fields,  Sydney,  1860,  p.  276) : 


Sp.gr. 

Au 

Ag 

Fe 

Cu 

1  Wicklow  Co.,  Ireland 

16-324 

92.32 

6-17 

0-78 

=  99.27  Mallet 

2.  Transylvania,  Barbara 

84-80 

14-68 

0-13 

0  04=  99-65  Rose. 

3. 

[64-52] 

35-48 



=  lOOBouss. 

4.            "    Vorospatak 

60-49 

38-74 

=  99.32  Rose 

6.  Schabrovski  (Kath.) 

19099 

98-96 

0-?6 

=99.12  Rose. 

6.  Katharinenburg 

18-79 

95-81 

3-58 

0.61 

=  100  Avd. 

7.            "                     18-77- 

-18-89 

95-50 

4-00 

0-50 

=  100  Avd. 

8. 

94-09 

5-55 

0-H6 

=  100  Avd. 

9. 

93-75 

6-01 

0-24' 

=  100  Avd. 

10.            " 

93-34 

6-28 

032 

0-06=  99-94  Rose. 

11. 

92-80 

70-2 

0-08 

=  99-90  RoflO. 

12.            "                      18-11- 

-18-40 

92-23 

6-17 

1-60' 

=  100  Avd. 

13.             "                       17-74— 18-35 

91-21 

8-03 

0-76' 

=  100  Avd. 

14.            » 

16-03 

79-69 

19-47 

'0-84 

=  100  Avd. 

15.             " 

15-627 

70-86 

28-30 

0-84 

=  100  Avd. 

16.  Czar.  Nikol^jevsk  (Minsk) 

92-47 

7-27 

=  99-74  Rose. 

17.            "           "           " 

17-72 

89-35 

10-65 

=  100  Rose. 

18.  Perrov-Pavlovski  (Kath.) 

92-60 

7-08 

0-06 

002=  99-76  Rose. 

19.  Boruschka  (N.  TagUsk) 

18-66 

94-41 

5-23 

0-04 

0-39=  100  Rose. 

20.            "            " 

17-74 

90-76 

902 

=  99-78  Rose. 

21.            "            *» 

87-31 

12-12 

0-08=  99-51  Rose. 

22.            "            " 

1706 

83-85 

1615 



=  100  Rose. 

23.  Bercsof 

91-88 

8-03 

0-09=  100  Rose. 

24.  Alex.  Andrejevsk  (Miask) 

17-54 

87-40 

1207 

0-09=  99-56  Rose. 

25.  Petropavlovski 

17-11 

86-81 

1319 

[0-30] 

=  100  Rose. 

26.  Siranovski,  Altai 

14-56 

60-98 

38-38 

0-33=  99-69  Rose. 

27.  Schlangenberg,  Altai 

64 

36 

=  100  Klaproth. 

28.  Malacca 

90-89 

8-98 

tr. 

ir.  =  99.87  Terrell. 

29.  Siam,  Pachim 

88-57 

6-45 

ir. 

1-42      Si  3-33=97-77  Teiml 

30.  Africa,  Senegal 

94-00 

5-83 

Pt  015  =  100  LevoL 

31.            " 

86-97 

10-53 

und. 

und,=  97-50  Parcot. 

32.            " 

86-80 

11-80 

0-90=  99-50  LevoL 

33.            " 

84-50 

15-30 

0-20=  100  Levol. 

34.  Brazil 

94-00 

5-85 

=  99-85  Darcet. 

35.  Bolivia,  Ancota 

18-31 

94-73 

5-23 

0-04 

=  100  Forbes. 

36.        "      Romanplaya 

18-672 

94-19 

6-81 

=  100  Forbes. 

37.        "      Gritada 

17-906 

93-51 

6-49 

=  100  Forbes. 

38.         "      Tipuoni 

16-07 

91-96 

7-47 

ir. 

—  gangue  0*57 = 1 00  Forboa. 

39.  N.  Grenada,  Bogota 

92-00 

8-00 

=  100  Bouss. 

40.        "      Trinidad 

82-40 

17-60 

=  lOOBouss. 

41.        "      Titiribi 

74-00 

2600 

- 

=  100  Bouss. 
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42.  5.  Grenada,  Titiribl 

iX  "        Guamo 

44.  *'        Harmato 

45.  **        Santa  Rosa 

46.  "        El  Llano 

47.  ^        Malpaso 

48.  *«        Baia 

49.  "        Kio  Lucio 

50.  *'        Ojas  Anchas 

51.  "        £1  Llano 

52.  Peru,  Carabaya 

53.  "  R.  Ghuquiaguillo 

54.  "        Yungas 

55.  " 

5a.  N.  Scotia,  Tangier 

57.  "        Lunenburg 

58.  Califomia 
5d.  '• 

60.  " 

Gl.  •« 

62.  " 

63. 

64. 

65. 

66. 

67. 

68. 

69. 

70.  " 

71.  Aostralla 
72. 
73. 
74. 
75. 

77. 
78. 
79. 
80. 
81. 
82. 
S3. 
84. 
85. 
86. 
87. 
88. 
89. 
90. 


Sp.  gr.     An 


"  (17-48  fuflcd) 

II 

"  15-63- 

II 

Canada,  Ghaudi^re 


*<  Bathurst 

"  Araluen 

"  Adelong 

U  11 

Ik  II 

"  Araluen 

It  li 

**  Hitta  Mitta 

**  Omeo 
Tasmania^  Giandara 


12-666 
U15 

14-70 

14-69 


18-43 

lG-693 

16-63 

16-54 

18-95 

18-37 


16-33 

15-96 

14-60 

17-40 

-16-43 

16-57 
17-60 


73-40 
73-68 
73-45 
64-93 
88-54 
88-24 
88-15 
87-94 
84-50 
82-10 
97-46 
90-86 
79-89 
78-09 
98-13 
92-04 
96-42 
93-53 
92-70 
9200 
89-61 
90-01 
90-70 
90-96 
86-57 
7586 
89-24 
87-77 
86-73 


Brk  Boj  Flat 

Nook,  Fingal 
Fingal 


Ag      Fe  Ga 

26-60    =  100  BousB. 

26-32    =  100  BouBS. 

26-48    =  99-93  BousB. 

3507    =  100  Boiiss. 

1 1  -42    =  99-96  Bousa. 

11-76   =100Bou8S. 

11-85   =  100  BouBS. 

12'06 =  100  Bousa. 

1550   =  100  Bouss. 

17-90   =  100  Bouss. 

2-54  =  100  Forbes. 

9-14    =  100  Forbes. 

20-11   =100  Forbes. 

21-31   =100  Forbes. 

1-76      <r.  0-05=  99-94  Marsh, 

7-76      ir.  0-11=99-91  Marsh. 

3-58   =  100  Thomas. 

6-47 =  100  Thomas. 

6-90   0-40=  100  LevoL 

700   =  99  Teschemacher. 

10-05    und.       unU.  =- 99-66  ilofinaun. 

9-01  0-86  =  99-88  Uenrj. 

8-80     0-38        =  99-88  Rivot. 

904   =100  Oswald. 

12-33     0-54        0-29=  99'73  Henry. 

20-67    —quartz  2-44=98-97 Pietzsch. 

10-76    =  100  Hunt 

12-23 =  100  Hunt. 

13-27    =  100  Hunt 

0-07  Bi  0-01  =lOONortbcote. 
—  quartz  0-10  =  99-17  KerL 

=  99-76  Henry. 

=  100  Ward 
=  100      '» 


ir.  Sn,  Pb,  Co  1-0  Ward. 


The  average  proportion  of  gold  in  the  native  gold  of  California,  as  derived  from  assays  of  seve- 
ral hundred  miUions  of  dollars  worth,  is  880  thousandths ;  while  the  range  is  mostly  between 
fc70'ind  890  (ProC  J.  C.  Booth,  of  U.  &  Mint,  in  a  letter  to  the  author,  of  May.  1 867).  The  range 
b  the  metal  of  Australia  is  mostly  between  OnQ  and  960,  with  an  average  of  9*25. 

The  gold  of  the  Chaudidre,  Canada,  contains  usually  10  to  15  p.  c.  of  silver ;  while  that  of  Nova 
Scotia  is  very  ne^i^^y  pure. 

The  Chilian  gold  afforded  Domeyko  84  to  96  per  cent,  of  gold  and  1 5  to  3  per  cent  of  silvei 
(Ann.  d.  Mines  IV.  vi). 

Porpezite afforded  Berzelius  (Jahrcsb.  1835)  Gold  85-98,  palladium  985,  silver  4-17. 

A  mass  otdedrum,  weighing  25  lbs.,  from  Voroapatak,  oonslstiug  of  largo  crystals  {i-i  in.),  con- 
tained 25  p.  c.  of  silver  (DingL  Polyt.  J.,  clxvl  390). 

Pyrognoatic  and  other  Ohemical  Characten.  —  B.B.  fuses  easily.  Not  acted  on  by 
flnzra.    Insoluble  in  any  single  acid ;  soluble  in  nitro-muriatic  acid  (aqua-regia). 
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S  NATIVE   ELEMENTS. 

Observations. — Native  gold  is  found,  when  in  aitUj  with  oonjparativcly  small  exceptions,  in 
the  quartz  veins  that  intersect  metamorphic  rocks,  and  to  some  extent  in  the  wall  rock  of  these 
veins.  The  metamorphic  rocks  thus  intersected  are  mostly  cliloritic,  taleose,  and  argillnceoufl 
schist  of  dull  green,  dark  gi'ay,  and  other  colors;  also,  much  less  commonly,  mica  and  honiblendic 
schist,  gneiss,  diorite,  porphyry;  and  still  more  rarely,  granite.  A  laminated  quartzite,  called 
itacolumitc,  is  common  in  many  gold  regions,  as  those  of  Brazil  and  North  Carolina,  and  some- 
times specular  schists,  or  slaty  rocks  containing  much  foliated  specular  iron  (hematite),  or  mague- 
tite  in  grains. 

The  gold  occurs  in  the  quartz  In  strings,  scales,  plates,  and  in  masses  which  are  sometimes  an 
agglomeration  of  crystals ;  and  the  scales  are  often  invisible  to  the  naked  eye,  massive  quarts 
that  apparently  contains  no  gold  frequently  yielding  a  considerable  percentage  to  the  assayer.  It 
is  always  very  irregularly  distributed,  and  never  in  continuous  pure  bauds  of  metal,  like  many 
metallic  ores.  It  occurs  both  disseminated  through  the  mnss  of  the  quartz,  aud  in  its  cavities. 
The  larger  masses  and  the  finer  crystallizations  are  mainly  in  the  latter;  and  Prof.  Wurtz  has 
suggested  that  these  have  been  formed  by  a  slow  aggregation  and  crystallization  carried  on 
through  the  solvent  power,  as  regards  gold,  of  persulphate  of  iron— this  salt  of  iron  being  derived 
from  the  decomposition  of  the  pyrite  present  in  the  quartz  veins. 

The  associated  minerals  are :  pyrite,  wliich  far  exceeds  in  quantity  all  others,  and  is  generally 
auriferous;  next,  clialcopyrite,  galena,  blende,  mispickel,  each  frequently  auriferous ;  often  tetrady- 
mite  and  other  tellurium  ores,  native  bismuth,  stibnite,  magnetite,  hematite ;  sometimes  bar^-tes, 
apatite,  fluor,  siderite,  chrysocolla. 

The  quartz  at  the  surface,  or  in  the  upper  part  of  a  vein,  is  usually  cellular  and  rusted  from  the 
more  or  less  complete  disappearance  of  the  pyrite  and  other  sulphids  by  decomposition ;  but 
below,  it  is  commonly  soHd.  The  enclosiug  schists  are  sometimea  soft  and  easily  removed  in 
mining.  In  other  cases,  they  are  excessively  tough,  and  the  quartz,  being  a  brittle  mineral,  yields 
the  most  easily  to  the  drill. 

The  gold  of  the  world  has  been  mostly  gathered,  not  directly  from  the  quartz  veins,  but  from 
the  gravel  or  sands  of  rivers  or  valleys  in  auriferous  regions,  or  the  slopes  of  mountains  or  hills, 
whose  rocks  contain  in  some  part,  and  generally  not  far  distant,  auriferous  veins;  and  such 
mines  are  often  called  alluvial  washings;  in  Csxlifornia  placer-digffings.  Pliny  speaks  of  the  "bring- 
ing of  rivers  from  the  mountains,  in  many  instances  for  a  hundred  miles,  for  the  purpose  of 
washing  the  debris,"  and  this  method  of  hydraulic  mining  is  now  carried  on  in  California  on  a 
stupendous  scale.  (See  Silliman,  in  Am.  J.  Sci.,  II.  xl.  10.)  The  auriferous  gravel  and  earth 
have  been  derived  from  the  disintegration  or  wearing  down  of  auriferous  rocks.  The  aurifer- 
ous gravel  beds  in  California  are  of  vast  extent;  those  of  the  Yuba,  an  aflluent  of  Feather 
River,  varying  from  80  to  25()  feet  in  depth,  and  averaging  probably  120  feet.  Most  of  the  gold 
of  the  Urals,  Brazil,  Australia,  and  all  other  gold  regions,  has  come  from  such  alluvial  wasliings. 

The  alluvial  gold  is  usually  in  flattened  scales  of  different  degrees  of  fineness,  the  size  depend- 
ing partly  on  the  original  condition  in  the  quartz  veins,  and  partly  on  the  distance  to  which  it 
has  been  transported.  Transportation  by  running  water  is  an  assorting  process;  tho  coarser 
particles  or  largest  pieces  requiring  rapid  currents  to  transport  them,  and  dropping  first,  and  tlu) 
finer  being  carried  far  away— sometimes  scores  of  miles.  A  cavity  in  the  rocky  slopes  or  bot- 
tom of  a  valley,  or  a  place  where  the  waters  may  have  eddied,  generally  proves  in  such  a  region 
to  be  a  pocket  full  of  gold. 

In  the  auriferous  sands,  crystals  of  zircon  are  very  common ;  also  garnet  and  kyanite  in  grains; 
often  also  monazite,  diamonds,  topaz,  corundum,  iridosmine,  platinum.  The  zircons  are  sometunes 
mistaken  for  diamonds. 

Gold  is  widely  distributed  over  the  globe,  and  occurs  in  rocks  of  various  ages,  from  the  Azoic 
to  the  CrotacH30us  or  Tertiary.  The  schists  that  contain  the  auriferous  veins  were  once  sediment- 
ary beds  of  clay,  sand,  or  mud,  derived  from  tho  wear  of  preexisting  rocks.  Through  somo  pro- 
cess, in  which  heat  was  concerned,  the  latter  were  metamorphosed  into  the  hard  crystalline 
schists,  and  at  the  same  time  upturned  and  broken,  and  often  opened  between  the  layers :  and 
tlien,  all  the  fi.«sures  (cutting  across  the  layers)  and  the  openings  (made  between  the  layers,  and 
therefore  conforming  with  the  lamination)  became  filled  with  the  quartz  veins  containing  gold. 
The  quartz  was  brought  into  the  intersecting  fissures,  and  the  interlaminated  open  spaces,  A-om 
the  rocks  either  side  by  means  of  the  permeating  heat«d  waters  (such  lieated  waters,  at  a  temper- 
ature much  above  that  of  boiling  water,  having  great  decomposing  and  solvent  power,  and  car- 
rying into  cavities  whatever  they  can  gather  up  from  the  rocks).  Thus,  the  gojjl  of  the  vems  was 
derived  from  the  rocks  adjoining  the  openings,  either  directly  adjoining,  or  above,  or  below  it ; 
and  it  must  therefore  have  been  widely  distributed  through  these  rocks  before  they  were  crystal- 
lized and  the  veuis  were  made,  although  in  so  infinitesimal  a  quantity  in  a  cubic  foot,  that  the 
beds,  without  the  metamorphism  and  the  vein-making,  would  have  been  worthless  mining 
ground. 

As  schists  with  auriferous  quartz  veins  were  made  in  Azoic  time,  so  were  they  also  in  Paleo- 
Eoic,  espedally  at  the  great  mountaiu-makmg  epoch  which  closed  the  Paleozoic  era ;  also  later.  Lb 
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ihe  Jurassic  period,  as  in  the  Sierra  Nevada ;  and  still  later  in  the  Orotaoeous  and  Tertiary  peri 
ods,  as  in  the  Coast  Mountains  of  California.  But  whatever  the  age  of  the  schists  and  veius,  the 
original  source  of  all  the  Paleozoic  and  later  gold  deposits  must  be  the  azoic  or  origiual  rocks  of 
the  g:lobe,  as  they  are  the  great  source  of  the  material  eliales  and  sandstones  of  all  subsequent 
ages,  excepting  such  as  may  have  been  derived  from  aquuous  solution  or  chemical  deposition. 
Auriferous  quartz  veins  are  in  no  case  igneous  veins — that  is,  veins  filled  by  injection  of  melted 
matter  from  below.^ 

Gold  exists  more  or  less  abundantly  over  all  the  continents  in  most  of  the  re;?ions  of  crystalline 
rock::,  especially  those  of  the  semi-crystalline  schists ;  and  also  in  some  of  the  Uirg^  islands  of  the 
world  where  such  rocks  exist  In  Europe,  it  is  moHt  abundant  in  Hungary  at  Kouigsberg, 
Scheninitz,  and  Felsobjinya,  and  in  Transylvania  at  Kapaik,  V'orospatak,  and  Ofienbanya;  it 
occurs  also  in  tho  sandd  of  the  Rhine,  the  Reuss,  the  Aar,  the  Rhone,  and  the  Danube;  ou  the 
iH>uthem  slope  of  the  Pennine  Alps  from  the  Simplon  and  Moute  Rosa  to  tlie  valley  of  Aosta ;  in 
Piedoiont;  in  S^Min,  formerly  worked  in  Asturias;  in  many  of  the  streams  of  Cornwall;  near 
Dolgelly  and  other  parts  of  North  Wales ;  in  .Scotland,  in  considerable  amount,  near  Leadhills,  aud  in 
Glea  Coich  and  other  parts  of  Perthshire;  in  the  county  of  Wicklow,  Ireland;  in  Sweden,  at 
Eicifora. 

At  the  Transylvania  mines  of  Vorospatak,  where  one  piece  of  22  ozs.  was  found,  the  gold  is 
obtained  by  mining,  and  the  mines  have  been  worked  sinct^  the  time  of  the  Romans.  The  Rhine 
has  been  most  productive  between  Basle  and  Manheim ;  the  sands,  where  richest,  contain  only 
about  56  parts  of  gold  in  a  hundred  millions ;  yet  sands  containing  less  than  half  this  proportion 
are  worked.  The  whole  amoutit  of  gold  in  the  auriferous  sands  of  the  Rhine  has  been  estimated 
at  $:iO,000,000  ;  but  it  is  mostly  covered  by  soil  under  cultivation. 

In  Asia,  gold  occurs  along  the  oastcrn  tianks  of  the  Urals  for  500  miles,  and  is  especially  abun- 
dant at  the  Beresov  miues  near  Katharine nburg  (lat.  56'  40'  N.);  also  obtahied  at  l*etropavlov- 
fcki(60^  N.);  Nisclm-j  Tagilsk  (59'  N.);  Miask,  near  Slatoust  and  Mt.  Ilmen  (55'  X.,  where  the 
largest  Russian  nu7«c^>t  was  found),  etc.  Katharmenburg  is  the  capital  of  the  mining  district. 
The  Urals  were  within  the  territory  of  the  ancient  Scythians ;  and  the  vessels  of  gold  reputed, 
acoording  to  Herodotus,  to  have  fallen  from  the  skies,  were  probably  made  from  Uralian  nuggets. 
But  the  mines  were  not  opened  until  1819;  soou  alter  this  they  became  tlie  moat  productive  m 
the  world,  and  remained  so  until  the  discoveries  in  California.  They  are  principally  alluvial 
washings,  and  these  washings  seldom  yield  less  than  65  grains  of  gold  for  4,000  lbs.  of  soil,  and 
rarely  more  than  1 20  grains.  At  Beresov,  there  are  workings  in  the  parent  rock.  Siberian 
mines  less  extensive  occur  m  the  les.ser  Altai,  in  the  Kolyvaii  mining  region  (about  1,500  miles 
cast  of  Katliarineuburg,  near  long.  100 '  E.,  bcjtwcen  the  Obi  and  Irtiach,  and  1,500  miles  west  of 
the  other  great  Siberian  mining  region,  that  of  Nertscliiusk,  which  is  between  135'  and  140^  E., 
e-jSi.  of  Ll  B.iikal) ;  among  the  localities  are  Schlangenberg  and  Siranovski,  noted  for  affording  the 
electrum  (anaL  26,  27).  Asiatic  mines  occur  also  in  the  Cuilas  Mountains,  in  Little  Thibet,  Cey- 
lon, and  Malacca,  China,  Cores,  Japan,  Formosa,  Sumatra,  Java,  Borneo,  the  Philippines,  and 
oih.T  Kast  luflia  Islands. 

In  Africa,  gold  occurs  at  Kordofan,  between  Darfour  and  Abyssinia ;  also,  Pouth  of  the  Sahara 
in  Western  Africi,  from  the  Senegal  to  Cape  Pahuaa ;  in  the  interior,  on  the  Soinat,  a  day's  jour- 
ney from  Cass  jn ;  along  the  coast  opposite  Madagascar,  between  22'  aud  35'  S.,  supposed  by 
sume  to  have  been  the  Opfiir  of  the  time  of  Solomon. 

In  South  America,  gold  is  found  in  Brazil  (where  formerly  the  larger  part  of  the  annual  pro- 
duce of  the  world  was  obtained)  along  the  chain  of  mountains  lying  nearly  parallel  with  the  coast, 
especUly  new  Villa  Rica,  and  iu  the  provinco  of  Minas  Geraes;  in  Now  Grenada,  at  Antioquia, 
Cliocf),  and  Giron ;  ChQi ;  in  Bolivia,  especially  in  the  valley  of  the  Rio  de  Tipuani,  cast  of 
Sorata:  sparingly  in  Peru.  Also  in  Central  America,  iu  Honduras,  San  Sxlvador,  Guatemala, 
Costa  Rica,  and  near  Panama ;  most  abundant  in  Honduras,  especially  along  the  rivers  Guyape 
and  Jalan,  in  Olancho,  while  found  also  in  the  department  of  Yoro,  and  in  Southern 
Hoaduras. 

In  North  America,  there  are  numberless  mines  along  the  mountains  of  Western  America,  aud 
others  along  the  eastern  range  of  the  Appalachians  from  Alabama  and  Georgia  to  Labrador,  be- 
sides some  indications  of  gold  in  portions  of  the  intermediate  Azoic  region  about  Lake  Superior. 
They  occur  at  many  points  along  the  higher  regions  of  the  Rooky  Mountains,  in  Mexico,  iu  New 
Mexico,  near  Sjnta  Fe.  Corillos,  Avo,  etc. ;  in  Arizona,  in  the  San  Francisco,  Wauba,  Yuma,  and 
.^her  districts ;  in  Colorado,  abundant,  but  the  gold  largely  in  auriferous  pyrites ;  in  Utah  aud 
Idaho.  Also  along  ranges  between  the  summit  and  the  Sierra  Nevada,  in  the  Humboldt  region 
and  elsewhere.  Also  in  the  Sierra  Nevada,  mostly  on  its  western  slope  (the  mines  of  the  eastern 
'being principally  silver  mines).  The  auriferous  belt  may  be  said  to  begin  iu  the  Californian  penin- 
sula. Near  the  Tejon  pass  it  enters  California,  and  beyond  for  180  mites  it  is  sparingly  aurifer- 
ous, the  slate  rocks  being  of  small  breadth ;  but  beyond  this,  northward,  the  slates  increase  in 
extent,  and  the  mines  in  number  and  productiveness,  and  they  continue  thus  for  200  miles  or 

more.    Gold  occars  also  in  the  Coast  ranges  in  many  localities,  but  mostly  in  too  small  quantities 

• 
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to  be  profitably  worked.  The  regions  to  the  north  in  Oregon  and  Washington  Territory,  and  the 
British  Possessions  farther  north,  are  at  many  points  auriferous,  and  productively  so,  tliough  to 
a  less  extent  than  California. 

The  mines  of  Caliibmia  were  first  made  known  in  1849.  They  were  for  some  years  solely 
allurial  washings,  hut  since  1852  quartz  mining  has  been  on  the  increase.  The  quartz  veins  are 
often  of  great  size.  Some  in  the  "  Mariposa  estate  "  average  1 2  feet,  and  in  places  expand  to  40 
feet  in  breadth.  North  of  Mariposa  county,  the  auriferous  gravel,  which  has  everywhere  been  a 
principal  source  of  the  gold  thus  far  obtained,  is  very  extensive.  The  thick  deposits,  often  semi- 
indurated,  arc  now  washed  down  by  vast  streams  of  water  thrown  by  the  pressure  of  a  column 
of  water  of  150  feet,  that  do  the  work  of  running  off  the  earth  and  gravel,  and  gathering  the  gold 
in  an  incredibly  short  time.  Much  of  the  auriferous  gravel  formation  is  under  a  covering  of  vol* 
canic  rock,  either  tufa  or  lavas,  which  has  to  be  underworked,  in  one  way  or  anotlier,  to  get  out 
the  gold,  making  what  is  called  tabk-mowrdain  mining;  the  flat  tops  of  hard  volcanic  material 
giving  a  table-like  look  to  the  heights.  (See  J.  D.  Whitney's  GeoL  California;  review  of  same  in 
Am.  J.  Sci.,  11.  xli.  231,  361,  and  B.  Silliman,  ib.,  xl.  1.) 

In  eastern  North  America,  the  mines  of  the  Southern  United  States  produced  before  the  Cali- 
fornia discoveries  about  a  million  of  dollars  a  year.  They  are  mostly  confined  to  the  States  of 
Virginia,  North  and  South  Carolina,  and  Georgia,  or  along  a  line  from  the  Rappahannock  to  the 
Coosa  in  Alabama.  But  the  region  may  be  said  to  extend  north  to  Canada ;  for  gold  has  l>eeu 
found  at  Albion  and  Madrid  in  Maine ;  Canaan  and  Lisbon,  N.  H. ;  Bridgewater,  Vermont ;  Ded- 
ham,  Mass.  Traces  occur  also  in  Franconia  township,  Montgomery  Co.,  Pennsylvania.  In  Hr- 
giniOj  the  principal  deposits  are  in  Spotsylvania  county,  on  the  Rappaliannock,  at  the  United 
States  mines,  and  at  other  places  to  the  southwest ;  in  Stafford  county,  at  llie  Rappahannock 
gold  mines,  ten  miles  from  Falmouth,  in  the  Culpepper  county,  at  Culpepper  mines,  on  Rapidan 
river ;  in  Orange  county,  at  the  Orange  Grove  gold  mine,  and  at  the  Greenwood  gold  mines ;  in 
Goochland  county,  at  Moss  and  Busby's  mines ;  in  Louisa  county,  at  Walton's  gold  mine ;  iii 
Buckingham  county,  at  Eldridge's  mine.  In  Xortfi  Carolina,  the  gold  region  is  mostly  confined 
to  the  counties  of  Montgomery,  Cabarrus,  Mecklenburg,  and  Lincoln.  The  mines  of  Mecklenburg 
are  principally  vein  deposits ;  those  of  Burke,  Lincoln,  McDowell,  and  Rutherford,  are  mostly  in 
alluvial  soil ;  the  Davidson  county  silver  mine  has  aflbrded  gold.  In  Georgia^  the  Shelton  gold 
mines  in  Habersham  county  have  long  been  famous ;  and  many  other  places  have  been  opened  in 
Rabun  and  Hall  counties,  Lumpkin  county,  at  Dahlonega,  etc, ;  and  the  Cherokee  country.  In 
South  Carolina,  the  principal  gold  regions  are  the  Fairforest  in  Union  district,  and  the  Lynch's 
creek  and  Catawba  regions,  cIiieHy  in  Lancaster  and  Chesterfield  districts;  also  in  Pickens 
county,  adjoining  Georgia.     There  is  gold  also  in  eastern  Tenn^see. 

lu  Canada,  gold  occurs  to  the  south  of  the  St.  Lawrence,  in  the  soil  on  the  Chaudi^re  (where 
first  found  in  1835\  and  over  a  considerable  region  beyond,  having  been  derived  probably  from 
the  crystalline  schists  of  the  Notre  Dame  range  (T.  S.  Hunt),  which  is  properly  a  oontinuation  of 
the  mountains  of  New  England  and  the  Appalachians  to  tho  southwest,  in  Nova  Scotia,  mines 
are  worked  near  Halifax  and  elsewhere. 

In  Australia,  which  is  fully  equal  to  California  in  productiveness,  and  much  superior  in  the 
purity  of  the  metal  the  principal  gold  mines  occur  along  the  streams  in  the  mouuttiius  of  N.  & 
Wales  (S.  E.  Australia ),  and  along  the  continuation  of  the  same  range  in  Victoria  (S.  Australia). 
It  was  discovered  in  N.  S.  Wales,  near  Bathurst,  in  the  spring  of  1851  ;  and  in  August  of  the 
same  year,  the  far  richer  deposits  of  Victoria  became  known.  Some  gold  has  also  been  obtained 
in  Queensland,  N.  Australia,  in  the  vicinity  of  Moreton  bay.  Prof.  Booth  states  (in  a  letter  to 
the  author)  that  one  lot  of  Australian  gold  worth  about  $4,000,  submitted  to  him  in  1S53,  consist- 
ed of  grains  from  the  size  of  a  very  large  pea  to  small  sand,  all  of  which  were  more  or  lehs  \yeT- 
fect  dodecahedrons.  Gold  aJso  occurs  in  Tasmania  (Van  Diemen's  Land).  In  New  Zealand,  it 
has  been  found  at  Coromandcl  liarbor,  near  Auckland,  on  tlie  Northern  island,  and  on  the  Middle 
island  near  Cook's  Straits.     Found  also  in  New  Caledonia. 

Masses  of  gold  of  considerable  size  have  been  found  in  North  Carolina.  The  largest  was  dis- 
covered in  C'lbarrus  Co.;  it  weighed  twenty-eight  pounds  avoirdupois  ("steel-yard  weight," 
equals  37  lbs.  troy),  and  was  8  or  9  inches  long  by  4  or  5  broad,  and  about  an  inch  thick.  Ihe 
largest  mass  yet  reported  from  Califorrfia  weiglied  20  pounds.  A  mass  consisting  of  a  congeries 
of  crystals,  and  weighing  201  ozs.  (value  $4,000)  was  found  in  1865,  in  California,  7  miles  from 
Georgetown,  in  El  Dorado  county.  In  Paraguay,  piecen  from  1  to  50  pounds  weight  were  taken 
from  a  mass  of  rock  whicli  fell  fr(3rtn  one  of  the  highest  mountains.  Several  specimens  weighing 
16  pounds  have  been  found  in  the  Ural,  and  one  of  27  pounds ;  and  near  Miask,  in  the  valley  of 
Taschku  Targanka,  in  1842,  a  mass  was  detached  weighing  96  pounds  troy.  This  mass  is  now 
in  tlie  Museum  of  Mining  Engineers  at  St,  Petersburg.  A  mass  found  recently  in  Australia, 
called  the  "  Blanch  Barkloy  Nugget  "  had  the  enormous  weight  of  146  lbs.,  and  only  6  ozs.  of  it 
were  gangue;  and  one  still  larger,  from  Ballarat^  weighed  184  lbs.  8  ozs.,  and  yielded  £8,376 
10^.  6<2.  sterling  of  gold. 

■*Tio  yield  of  gold  mines  has  very  much  increased  in  amount  since  the  discovery  of  the  mines 
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of  California.  The  mines  of  South  America  and  Mexico  were  estimated  by  Humboldt,  over  GO 
years  since,  to  yiold  annually  $11,500,000,  which  much  exceeds  t!io  present  pntoeeds.  Brazil  lias 
furaished  about  17,500  pounds  troy  per  year.  It  is  cstimnted  that,  between  1790  n»d  1830, 
Mexico  produced  $31,250,000  in  gold^  Chili  $13,450,000,  and  Buenos  Ayres  $19,500,000,  making 
an  average  annual  yield  of  $16,050,000.  The  Russian  mines  in  1 8^16  produced  ai)Out  $16,500,000; 
and  in  1851,  $15,000,000.  The  yield  of  California  in  18-49,  tlie  first  year  after  the  dis- 
f\iverj  of  the  gold,  was  $5,000,000.  It  rapidly  increased  from  that  year  until  1853,  when  it 
vras  nearly  $60,000,000.  Suice  then  it  has  diminished,  and  in  1866  the  amount  was  but 
$27,000,000.  Montana,  Colorado,  Idaho,  and  Nevada,  raise  the  total  from  the  United  States  for  the 
year  1866  to  $86,000,000,  with  $20,000,000  besides  of  silver.  Australia  produced  SGO.000,000 
for  a  number  of  years;  but  for  1863,  1864,  1865,  the  average  was  not  above  $30,000,000,  one- 
fourth  to  one-third  of  which  came  from  the  auriferous  quartz. 

The  gold  is  obtained  from  the  auriferous  quartz  by  pulverizing,  and  then  treating  the  finely- 
powdered  quartz  with  mercury,  a  method  well  known  to  the  ancients.  Tliis  metal  dissolves  ont 
the  gold,  producing  an  amalgam  which,  by  straining  and  distillation,  yields  the  gold.  The  auri- 
ferous pyrite  is  first  powdered,  and  then  roasted  in  an  oven  of  peculiar  construction  until  the 
sulphur  is  driven  off.  The  residue,  according  to  one  process,  pronounced  the  best,  is  treated 
with  cldorlne  gas,  and  the  metals  thus  converted  int')  chlorids,  of  which  the  chlorid  of  gold  is 
soluble.  This  is  removed  and  then  treated  with  protosulphate  of  iron,  when  the  gold  is  deposited. 
According  to  another  process,  the  residue  is  fused  with  litliarge,  and  the  gold  is  thus  combined 
with  lead,  and  afterward  obtained  from  the  lead  by  cupellation.  By  a  third  process,  the  aurifer- 
ous pyrite,  especially  when  cupriferous,  is  concentrated  into  a  copper  matt  by  partial  roasting  and 
fusion ;  the  matt  is  then  roasted,  and  the  oxyd  of  copper  taken  up  by  dilute  sulphuric  acid,  leav- 
ing the  gold  and  silver  in  the  residue. 

2.  8ILVBR.    Luna  Alchem.    Gediegen  Silber  Germ,    Argent  natif  Fr, 

Isometric.  Observed  planes  <?,  1,  /,  i-2,  i-4,  3-3.  Fiarg.  1,  2,  6,  7, 15,  17. 
Cleavage  none.  Twins  :  composition  face  octahedral,  Hike  f.  50  ;  but  occur- 
ring also  in  tlie  trapezohedron  3-3,  and  other  forms.  Commonly  coai-se  or 
fine  filiform,  reticulated,  arborescent ;  in  the  latter,  the  branches  pass  off 
either  (1)  at  right  angles,  and  are  crystals  (usually  octahedrons)  elongated 
in  the  direction  of  a  cubic  axis,  or  else  a  succession  of  partly  overlapping 
crystals ;  or  (2)  at  angles  of  60°,  they  being  elongated  in  the  direction  of  a 
dodecahedral  axis.  Crystals  generally  obliquely  prolonged  or  shortened, 
and  thus  greatly  distorted.  Also  massive,  and  in  plates  or  superficial 
coatings. 

H.=2-5— 3.  G.=10-l— 11-1,  when  pure  10-5.  *  Lustre  metallic.  Color 
and  streak  sih^er-white ;  subject  to  tarnish,  by  which  the  color  becomes 
grayish-black.     Ductile. 

Comp.,  Var. — Silver,  with  some  copper,  gold,  and  somctimeB  platinum,  antimony,  bismuth, 
merjary. 

Var.  I.  Ordinary,    (a)  crystallized ;  (&)  filiform,  arborescent ;  (c)  massive. 

1  Auriferous;  KusidiU.  (Giildisch-Silber  Hausm.,  Handb.  104,  1813.  Kiistelit  Breiih.,  B, 
H.  Ztg.,  XXV.  169,  1866.)  Contains  10  to  30  p.  a  of  silver;  color  white  to  pale  brass-yellow. 
There  18  a  gradual  passage  to  argentiferous  gold  (ace  Gold). 

The  name  Kusielitew&s  given  to  an  ore  from  Nevada,  having  the  following  characters:  H.=2,— 
2*;  0.=ll-32— 1310 ;  oolor  silver-white,  somewhat  darker  than  native  silver  on  a  Iresh  surface; 
Hi<%ter  found  in  it  silver,  lead,  and  gold,  the  first  much  predominating.  From  the  lode  of  the 
Ophir  mine,  Nevada,  in  bean-shaped  grains. 

3.  Cupri/erovs.     Contains  sometimes  10  p.  o  of  copper. 

4.  AniinwniaL  John  found  in  silver  from  Johanngeorgenstadt  (Chem.  Unt.,  i.  285)  1  p.  c.  anti- 
aony,  and  traces  of  copper  and  arsenic    (Sae  further  under  Di^crasite.) 

The  Kongsbcrg  native  silver  contains  0*4<>  p.  c.  of  mercury  (D.  Forbes),  and  the  presence  of  this 
motal,  Siemann  suggests,  may  account  for  its  fine  crystiiUization. 

Fordyce  (Phil.  Trans.,  1776,  523)  found  in  silver  from  Kongsbcrg,  Norway,  silver  72,  gold  28. 
Berthicr  (Ann.  d.  M.,  xL  72)  obtained  10  p.  c.  of  copper  from  silver  from  Curcy,  France. 

Pyr.,  etc. — ^B.B.  on  charcoal  fuses  easily  to  a  silver- white  globule,  which  in  O.F.  gives  a  faint 
dirk  red  eoatmg  of  oxyd ;  crystallizes  on  cooling.  Soluble  in  nitric  acid,  and  deposited  again  bj 
a  plate  of  copper. 
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NATIVE   ELEMENTS. 


Obs.—  Native  silver  occurs  in  masses,  or  in  arborescenccs  and  filiform  shapes,  in  veins  traversing 
gneiss,  schist,  porphyry,  and  otlier  rocks.  Also  occurs  disseminated,  but  usually  invisibly,  iu 
native  copper,  galena,  chaloocite,  eta 

The  mines  of  Kougslierg  in  Norway,  liave  afforded  magnificent  specimens  of  native  silver.  0:je 
among  the  splendid  suite  from  this  localjty  iu  tiie  Roj'al  collection  at  Copenhagen,  weighs  u])- 
wards  of  5  cwt.,  and  recently  two  masses  have  been  obtained  weigliing  severally  238  and  A'oC 
pounds.  The  principal  Saxon  localities  are  at  Freiberg,  Schneeberg,  and  Johanngeorgenutad'i ; 
the  Bohemian,  at  Przibram,  and  Joachirastlial.  A  mass  weighing  GO  lbs.  from  tliC  Himinelsfur>i 
mine  near  Freiburg  had  &.  =  10*840.  It  also  occurs  iu  Fuiall  quantities  with  other  ores,  at  Ai.- 
dreasborg,  in  the  iiartz;  in  Suabia;  Hungary;  at  Allemont  in  Dauphiny;  in  the  Ural  near 
Beresof;  in  the  Altai,  at  Zmooff ;  and  in  some  of  the  Cornish  mines. 

Mexico  and  Peru  have  beeu  the  most  productive  countries  in  silver.  In  Mexico,  it  has  been 
obtained  mostly  from  its  ores,  while  in  Peru  it  occurs  principally  native.  A  Mexican  specimui 
from  Batopilas  weighed  when  obtained  400  pounds ;  and  one  from  Southern  Peru  ( mines  of 
Huantaya)  weighed  over  8  cwt.  During  the  first  eighteen  years  of  the  present  century,  more 
than  8,180,000  marks  of  silver  were  affoiaed  by  the  mines  of  Giianaxuato  alone.  In  Duraugo, 
Sinaloa,  and  Sonora,  in  Northern  Mexico^  are  noted  mines  affording  native  silver. 

In  the  United  States  it  is  disseminated  through  much  of  the  copper  of  Michigan,  occasionally 
in  spots  of  some  size,  and  sometimes  in  cubes,  skeleton  octahedrons,  etc.,  at  various  mines.  It 
has  been  observed  at  a  mine  a  mile  south  of  Sing  Sing  prison,  which  was  formerly  worked  for 
silver ;  at  the  Bridgowater  copper  mines,  New  Jersey ;  in  interesting  specimens  at  King's  miiio, 
Davidson  Co.,  N.  C. ;  at  Prince's  location.  Lake  Superior,  Canada  ;  rarely  iu  filaments  with  bai y- 
tes  at  Clieshire,  Ct.  In  Idaho,  at  the  "  Poor  Man's  lode,"  large  masses  of  native  silver  have  been 
obtained.  In  Nevada,  in  the  Comstock  lode,  it  is  rare,  and  mostly  in  filaments ;  at  the  Opliii 
mine  rare,  and  disseminated  or  filamentous;  in  California,  sparingly,  in  Silver  Mountain  diatrivt, 
Alpine  Co. ;  in  the  Maris  vein,  in  Los  Angeles  Co. ;  in  the  township  of  Ascot,  Canada.  The  yield 
of  the  United  States  at  the  present  time  in  silver  is  about  $20,000,000. 

Alt.— Pseudomorpha,  consistmg  of  horn  silver,  red  silver  ore,  and  argentite. 


3.  PUITINTTM.  Platina  (fr.  Choco)  LVioa,  Relac.  Hist.  Viago  Amer.  Merid.,  lib.  6,  c.  10, 
Madrid  1748..  Platina  (fr.  Carthagena)  TV.  Broionrigg  (who  received  it  in  1741  from  C.  Wood), 
Phil.  Trans.  1750,  584.  Platina  del  Pmto  Sdiefer,  Ac.  H.  Stockli.  1752,  269.  Polyxen  i/au.>;«., 
Handb.,  97,  1813,  20,  1847. 

Isometric.  Rarely  in  cubes  or  octahedrons  (f.  1,  2).  Usually  in  grains; 
occasionally  in  irreii^ular  lumps.     Cleavage  none. 

ll.=4— 'i-5.  Ct.  =  1()— 19,  17-802,  17-759,  two  masses,  G.  Eose.  17-20(), 
a  smaller;  17*108,  small  grains,  Breitli. ;  17*608,  a  mass,  Breitli. ;  17*00,  large 
mass  from  Nisclme  Tagilsk,  Sokoloff.  Lustre  metallic.  Color  and  streak 
whitish  steel-gray ;  shining.  Opaque.  Ductile.  Fracture  hackly.  Occa- 
sionally magneti-polar. 

Oomp. — Platinum  combined  with  iron,  iridium,  osmium,  and  other  metals.  Analyses  ;  1 — 3, 
Berzelius  (Ac  H.  Stockholm  1828,  113);  4,  5,  Osann  (Pogpr.,  viii.  SO.!,  xi.  411,  xiii.  283,  xiv.  320, 
XV.  16S) ;  6,  7,  Svanberg  (Institut,  ii.  294) ;  8  M.  Booking  (Ann.  Ch.  Phann.,  xcvi.  243) ;  9—20,  11 
St.C.  Deville  &  Debray  (Ann.  Ch.  Phys.  111.,  Ivi.  449);  21,  Kromayer  (Arch.  Pharm.  IL,  ex.  14^ 
Jaliresb.,  1862,  707): 
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0-97  Mn  0-10  =  101-17  Sv. 

7. 
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1-66    tr. 

1-56  

0-19     "  0-:n  =  101-23  Sv. 

8. 
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82-00 

0-20  10-67 

0  66 

013 

3  80  

=98-36  BOckiug. 

9. 
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1-00     7-80 
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0-95    0-95 

=  100-25  D.&D. 
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1  55  2-50 

1-18  1-22 

1-05  1-00 

4-20  0-65 

0-85  1-95 

0-40  0-65 

0-95  2-65 

2-20  1-60 

110  1-85 

1  45  2-80 

4-30  0-30 

0-70  1-80 


00  0-65 

-14  0-88 

■60  1-40 

95  0-75 

30  1-25 

15  2-15 

85  1-05 

50  110  2500 

80  1-10  26-00 

85  215     2-35 

40  4-10     0-50 

10  4-25  [22-55] 


1-40 

7-98 
1-10 
4-95 
7-65 
3730 
2-85 


4-35=10015  D  4  D. 

2-41  =  100-28. 

2-95=lOl-l6. 

2-60=10000. 

1-50  Pb?  0-55  =  100. 

3-00=100-25. 

0-05*  35-95  =  100-00. 
0-80*    1-20=  100-00. 

1-20=  100-20. 

1-00  =  100-00. 

1-40=100  50. 

—  HgO-60  =100  EroQi 


005» 
1-25* 


2-30* 


^  the  loss,  with  some  osmium. 


Var.— (I)  Svanberg  makes  the  Platinum  of  Noa.  2,  7,  8=Fe  Pt*;  Fo  Pt*;  (2)  that  of  3,  4,  5= 
Fe  Pt'.    The  last  is  caWed  Iron^Platinum  {Eisenplatin,  Breiih.)-,  G.=14-6— 158,  H.=6. 

Fyr.,  etc. — Infusible.  Not  affected  by  borax  or  salt  of  phosphoru^t,  except  in  tlio  Btatc  of  line 
dust,  when  reactions  for  iron  and  copper  may  be  obtainccU  Soluble  only  in  heat<?d  nitro- 
muriatic  acid.  Acts  slightly  on  the  magnet ;  this  property  bus  been  supposed  to  depend  on  the 
amount  of  iron  it  contains ;  but  Kokscharof  states  that  platinum  muHses  from  Ni&chne  Tagilsk  are 
magneti-polar,  and  attract  iron  filings  far  more  strongly  thin  the  ordinary  ma;;net. 

Obs. — Platinum  was  first  found  in  pebbles  and  small  grains,  associated  with  iridium,  osmium, 
palladium,  gold,  copper,  and  chromite,  in  the  alluvial  deposits  of  the  river  Pinto,  in  the  district 
of  Choco,  near  Popayan,  in  South  America,  where  it  received  its  name  platiiia,  from  plata,  silver. 
In  the  province  of  Autioquia,  in  Brazil,  it  has  been  found  In  auriferous  regions  in  syenite  (Bous- 
siagault). 

In  Russia,  where  it  was  first  discovered  in  1822,  it  occurs  at  Nischnc  Tagilsk,  and  Goroblago- 
dat,  in  the  Ural,  in  alluvial  material ;  the  gravel  has  been  traced  to  a  great  exti'Ut  up  Mount  La 
Martiane,  which  consists  of  crystalline  rocks ;  in  Nischne  Tagilsk,  it  has  been  found  with  chro- 
mite in  serpentine.  Formerly  used  as  coins  by  the  Russians.  Russia  aflbrds  annually  about  800 
cwt.  of  platinum,  which  is  nearly  ten  times  the  amount  from  Brazil,  Columbia,  St.  Domingo,  and 
Borneo.    The  amount  coined  from  1826  to  1844,  equalled  two  and  a  half  millions  of  dollars. 

Platinum  is  also  found  on  Borneo,  which  furnishes  COO  to  800  lbs.  annually ;  in  the  sands  of 
the  Rhine  j  at  St  Aray,  val  du  Drac ;  county  of  Wicklow,  Ireland ;  on  the  river  Jocky.  St.  Domin- 
go: according  to  report,  in  Gholoteca  and  Gracias,  in  Honduras;  in  California,  in  the  Ellamath 
region,  at  Cape  Blanco,  eta,  but  not  abundant ;  in  truces  with  gold  in  Rutherford  Co.,  North 
Carolina ;  at  St.  Francois  Beauoe,  etc.,  Canada  East. 

Although  platinum  generally  occurs  in  quite  small  grains,  masses  are  sometimes  found  of  con- 
siderable magnitude.  A  mass  weighing  1,088  grains  was  brought  by  Humboldt  from  South  Amer- 
ioi,  and  deposited  in  the  Berlin  museum  ;  speciflc  gravity  1894.  in  1822.  a  mass  from  Condoto 
was  deposited  in  the  Madrid  museum,  measuring  two  inches  and  four  lines  in  diameter,  and 
weighing  11,641  grains.  A  specimen  was  found  in  the  year  1827,  in  the  Ural,  not  fur  from  the 
Dcmidoff  mines,  which  weighed  10  A'  Russian  pounds,  or  1157  pounds  troy,  and  similar  masses 
are  not  nnoommon;  the  largest  yet  seen  weighed  21  pounds  troy,  and  is  in  the  Demidoff 
cabineL 

The  metal  platinum  was  brought  ft-om  Choco,  S.  A.,  by  Ulloa,  a  Spanish  traveller  in  America, 
m  the  year  1735,  and  from  Carthagena.  by  Charles  Wood,  who  procured  it  in  Jamaica.  Ulloa 
speaks  of  specula  made  by  the  people  of  the  oouutry,  of  a  peculiar  metal,  which  Brownrigg  says 
was  "  p1atina,"'and  the  latter  mentions  a  "  pummel  of  a  sword,"  and  other  articles  of  platinum, 
received  by  him  from  Carthagena. 


4.  PIiATIHIRIDroM.    Svanberg,  Jahresb.,  xv.  205,  1834 

Isometric.     In  small  grains  with  Platinum  ;  sometimes  in   cubes   with 
truncated  angles,  (f.  6).     II.=6— 7;  Gr. =22-6— 23.     Color  white. 
Compw — ^Platinum  and  iridium  in  different  proportion."!.    Analyses  by  Svanberg  : 
Plat        Irid.        Pallad.    Rhod.         Fe  Cu  Os 

I.N.  Tagilsk  19-64        76-80        0  89        178        =99-11 

2.  Brazil  65*44        27-79        0*49        6*86         4-14         330        trace    =9302 

Prinsep.  in  a  specimen  from  Ava  in  India,  found  60  of  iridium  and  20  of  platinum.    If  platinum 
aad  Iridium  are  isomorphoos,  it  is  probable  that  the  proportions  of  these  metals  are  indetioite. 
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Dr.  Gt}Dt}i,  after  some  trials,  considers  some  grains  oocurring  with  the  Oalifornia  gold  to  be  Fla 
tiniridiuin.    Am.  J.  Sci.  IL,  xv.  246. 

6.  PAIiliADIUM.   WoUaston^  PhiL  Trans.  1808. 

Isometric.  In  minute  octahedrons,  Haid.  Mostly  in  grains,  sometimet 
composed  of  divei'iijing  fibres. 

II.=4'5— 5.  G".  =  11-3— 11-8,  WoUaston ;  of  hammered,  12-14:8,  Lowry. 
Lustre  metallic.  Color  whitish  steel-gray.  Opaque.  Ductile  and  malleable. 

Oomp.— Palladium,  alloyed  with  a  little  platinum  and  iridium,  but  not  jet  analyzed. 

Pyr.,  etc. — The  blowpipe  reactions  of  native  palladium  are  undescribed.  As  prepared  by  DeviHe, 
it  is  the  most  fusible  of  the  platinum  metals.  Oxydizes  at  a  lower  temperature  than  silver,  but 
is  not  blackened  by  sulphurous  gases. 

Obs. — Palladium  occurs  with  platinum,  in  Brazil,  where  quite  large  masses  of  the  metal  are 
sometimes  met  with ;  also  reported  from  St.  Domingo,  and  the  UraL 

Palladium  haw  been  employed  for  balances ;  also  for  the  divided  scales  of  delicate  apparatus, 
for  which  it  is  adapted,  because  of  its  not  blackening  from  sulphur  gases,  while  at  the  same  time 
it  is  nearly  as  white  as  silver. 

6.  AliliOPALLADIUM.    Sclenpalladium  Zinken,  Pogg.,  xvL  496, 1829.    Palladium  pt 

Hexagonal,  Zinken.     In  small  six-sided  tables.     Cleavage:  basal  perfect. 
Lustre  bright.     Color  nearly  silver-white  to  pale  steel-gray. 

Oomp. — Palladium,  under  the  hexagonal  system,  the  metal  being  dimorphous;  the  formuU 
probably  Pd",  instead  of  Pd. 
Obs. — From  Tilkerode,  iu  the  Ilarz,  in  small  hexagonal  tables  with  gold. 

7.  IRIDOSMINI2.  Ore  of  Iridium,  consisting  of  Iridium  and  Osmium,  WoUaston^  PhiL  Trans,, 
1805,  316  (Metala  Iridium  and  Osmium,  first  announced  by  Tennani,  Phil.  Trans.,  1804,  411). 
Native  Iridium  Jameson,  Osmiuro  d' Iridium  ^7:z.,  Nouv.  Syst.  Min.,  195,  1819.  Osmium* 
Iridium  LeonJi.,  Handb.,  1821.  Iridosmium;  Osmiridium.  Newjanskit,  Sisscrskit,  Baid. 
Handb.,  558,  1845. 

Ilexagonal.  Rarely  in  hexagonal  prisms  with  replaced  basal  edges: 
pyramidal  angle,  127°  36',  basal,  124°.  Commonly  in  irregular  flattened 
grains. 

1I.=6— 7.  G.  =  10-3— 21-12.  Lustre  metallic.  Color  tin-white,  and 
light  steel-gray.     Opaque.     Malleable  with  difficulty. 

Oomp.  Var.— Iridium  and  osmium  in  different  proportions.  Two  varieties  depending  on  the?€ 
proportions  have  been  named  as  species,  but  they  are  isomorphous,  as  are  those  of  the  metals  {(s. 
itose).     Some  rhodium,  platinum,  ruthenium,  and  other  metals  are  usually  present.- 

Var.  1.  Xeujjanskite^  Haid.;  II.=1;  G.—  \8'S — 19*6.  lu  flat  scales ;  color  tin- white.  Over  4C 
p.  c.  of  Iridium.     Named  from  a  Siberian  locality. 

Analysis  by  Berzelius  (Poffg.,  xxxii.  232,  1833): 

Ir  46'77,  Os  4934,  Rd  3*15,  Fe  0*74,  giving  tho  formula  Ir  03=lridium  49*78,  Osmium  5022 
3.=:19-3S6— lU-471. 

Clans  obtained  (Beitr.  Platinum,  Dorpat,  1.S54)  from  six-sided  tables  from  Nischne-Tagilsk : 
Ir  55-24        Os  27-32        PI  10  08        Rd  1-50        Pd  Fe  Cu  <r,  =  100. 

Deville  and  Debray  (Ann.  Ch.  Phys.,  III.  Ivi.  481)  found: 


Ir  Rd 

1.  N.  Grenada  70-40  12-30 

2.  "  57*80  0G3 

3.  California  53*50  2-60 

4.  Australia  58-13  304 
6.  Borneo  58-27  2-64 
€.  Russia  77-20  050 
1.          "            G.ii:18-9  43*28  673 


Pt 
010 


0*16 
1*10 
0*62 


Ru 

6-37 
0-50 
5-22 

020 
8*49 


Os. 
[17-20] 
3510 
'43-40 
'33-46' 
'3894' 
'2100' 
40-11* 


Cu 


0*06 

015 

ir: 
0-78 


Fe 
=100 

010= 100-08 

=100 

=100 

=100 

=100 

0  99=100 
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Ir 

Bd        Pt 

G.=18-8 
G.=20-4 
G.=20-6 

64-60 
43-94 
70-36 

7-50     2-80 
1-65     014 
4-72     0-41 

Os 

On 

Pe 

"22-90" 

0-90 

1-40=100 

"IS  85' 

0-1 1 

0-63  =  100 

'2301 

0-21 

1-29=100 

13 

Ru 

8.  Russia 

9.  "  G.=20-4  43-94       1-65     014     4G8 
10. 

riiomson  found  in  a  steel-gray  variety  from  Brazil  72*9  p.  c  of  iridium,  with  24-1  osmium  and 
2*15  iron =100.  • 

2.  Sisserskite  JlsAd.  In  flat  scales,  often  six-aided,  color  grayish-white,  stoel-prray.  G  =  20— 
21-2.  Not  over  30  p.  c.  of  iridium.  Oue  kind  from  Nisclmo  Taijilsk  alTordcd  Bcrz^Iius  (1.  c)  If 
08^=Iridium  19*9,  osmium  80-1=100;  G.  =  21*118.  Another  corresponded  to  tho  formula  It 
03*=  Iridium  24'8,  osmium  75*2= 100,  it  affording  Ir  25,  Os  75.    Named  from  a  Siberian  locality. 

Pyr^  etc. — At  a  high  temperature  the  Sisserskito  gives  out  osmium,  but  underg(K?8  no  further 
change.  The  Newjanskite  is  not  decomposed  and  does  not  give  an  osmium  odor.  With  nitre, 
the  characteristic  odor  of  osmium  is  soon  perceived,  and  a  mass  obtained  sohible  in  water,  from 
vhich  a  green  precipitate  ia  thrown  down  by  nitric  acid. 

ObSd — ^It  occurs  with  platinum  in  the  province  of  Choco  in  South  America;  near  Katharinonburg, 
Statoust,  and  Kyschtimsk,  in  tho  Ural  mountains ;  in  Australia.  It  is  rather  abundant  in  tiie 
auriferous  beach-sands  of  northern  California,  occurring  in  small  bright  Icad-colorod  sealep,  some- 
times six-sided.    Also  traces  in  the  gold-washings  on  the  rivers  du  Loup  and  dos  Plantes,  Canada. 

8.  BCERCURT.  XvtSs  ieyvtMn  Theophr,  ^Yioipyvoof  Ka$'  liivrhp  [native]  Dio^ror.^  E,  ex.  Ar- 
gentom  vivum,  Hydrargyros,  Plin,  xxxiii.  32,  20,  41.  Quicksilver.  Mercurius  Alchem. 
Gediegen  Quecksilber  Genn,    Mereure  natif  iV. 

Isometric.     Occurs  in  small  fluid  fijlohules  scattered  tlivongli  its  gaugue. 
G.=13'568,     Lustre  metallic.     Color  tin-white.     Opaque. 

Comp. — Pure  mercury  (Hg) ;  with  sometimes  a  little  silver. 

Pyr^  etc — ^B-B.,  entirely  volatile,  vaporizing  at  C62 '  F.  Becomes  solid  at  — 39'  P,  and  may 
be  crystallized  in  octahedrons.    Dissolves  readily  in  nitric  acid. 

Obi. — Mercury  in  the  metallic  state  is  a  rare  mineral ;  tho  quicksilver  of  commerce  is  obtained 
mostly  from  cinnabar,  one  of  its  ores.  The  rocks  affording  the  metal  and  its  ores  are  mostly  day 
shales  or  schists  of  differeut  geological  ages. 

At  Cividale.  in  Venetian  Lombardy,  it  is  found  in  a  marl  regarded  as  a  part  of  the  Eoceno 
aumraulitic  beds.  Mercury  has  been  observed  occasionally  in  drift;  and  near  Eszhetek,  in  Tran- 
pjlrania,  and  also  Newmarkt,  in  Galicia,  springs,  issuing  from  the  Carpathian  sandstone,  some- 
times bear  along  globules  of  mercury.  Its  most  important  mines  are  those  of  Idria,  in  Carniola, 
and  Almaden  in  Spain.  At  Idria  it  occurs  interspersed  through  a  clay  slate.  fVom  which  it  is 
obtained  by  washing.  It  is  found  in  small  quantities  at  Wolfstein  and  Morsfold,  in  tho  Palatinate, 
in  Carinthia,  Hungary,  Peru,  and  other  wuntries ;  also  at  Peyrat  lo  Chateau,  in  the  department 
of  the  Haute  Vienne,  in  a  disintegrated  granite,  unaccompanied  by  ciunabar;  in  California, 
especially  at  the  Pioneer  mine,  in  the  Napa  Valley,  where  some  of  the  quartz  geodes  contain 
several  pounds  of  mercury. 

9.  ABCAIiQAM.      Quicksilfwcr  amalgameradt  med  gedigct    Sllfwer   (fr.   Sala)  Cronst.^  189. 
1758.    Naturlich  Amalgam,  Silberamalgam,  Germ.    Amalgam  natif  cf*  Ziste,  L  420,  1783.    Mer- 
eure argental  K    Pella  natural  Del  Rio, 
Isometric.     Observed  planes,  as  hi  f.  54,  with 

also  plane  2.     Figure  3  common  ;  also  4,  5,  8, 

9,  13,  14.     Cleavage :  dodecabedral  in  traces. 

Also  massive. 
H.=3— 3-6.    G.=13-75-14;   13755,   Haid. 

Color  and  streak  silver-white.     Opaque.     Frac- 
ture conchoidal,  uneven.     Brittle,  and  giving  a  | 

grating  noise  when  cut  with  a  knife. 

Comp.— Both  Ag  Hg*  (=Silver  34'8,  mercury,  65-2),  and 
Ag  Hg*  (=:Silver  26'25,  and  mercury,  73-75),  are  here  included 
as  afibrded  by  the  following  analyses  :  I ,  Klaproth  (Beitr.,  i. 
182);  2,  Cordier  (J.  d.  M.,  xu.  1,  PhU.  Mag.,  xix.  41);  3,  Ueyer 
(Crell's  Ann.,  ii.  90)  : 
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SIlTer. 

Mercury. 

1. 

Ag  Hg",  Moscbellandsberg 

36 

64    =100  KlapToth. 

2. 

AgHg',  AUemont? 

27-6 

72-5=100  Cordier. 

3. 

•'        Moschcllnudabcrg 

250 

73-3=  98-3  Heyer. 

^Pyr.,  etc. — B.B.,  on  charcoal  the  mercury  volatilizes  aud  a  globule  of  silver  is  loft.  In  the 
dose'd  tube  the  mercury  sublimes  and  condenses  on  the  cold  part  of  the  tube  in  minute  g:lobuk«< 
Dissolves  in  nitric  acid.     Rubbed  on  copper  it  gives  a  silvery  lustre. 

Ob«?. — Prom  the  Palatinate  at  Moschollandsbcrg,  in  line  crystals,  and  said  to  occur  where  the 
veins  of  mercury  and  silver  intersect  one  another.  Also  reported  from  Rosenau  in  Hungary,  Sda 
in  Sweden,  AUemont  in  Dauphine,  Almaden  in  Spain. 

Domoyko  reports  (Mic.^  187,  Ann.  d.  M.,  VI.  ii.  1 23,  v.  453)  other  compounds  from  the  mines  of  La 
Rosilln,  provin«7e  of  Atacama;  one  of  white  color,  with  Hg  56*4,  Ag  43  G ;  2,  white  with  (mcrn  of  i 
anal.)  Up;  532,  Ag  468= Ag'  llg* ;  3,  granular  and  dull,  (mean  of  3  anaL)  Jig  44*9,  Ag  65-l  =  Ag 
Hg;  4,  blackish  and  dull,  (mean  of  3  anal.)  llg  40-6,  Ag  53'4:  5,  blackish  and  dull  metallic,  some- 
times in  crystals,  IJg  358,  Ag  t)4'2  =  Ag'Il*. 

Of  the  last  there  is  a  mass  in  the  museum  at  Santiago,  Chili,  weighing  21 J  lbs.  Tliese  maybe 
only  mixtures  of  a  true  chemical  amalgam  with  silver.  i 

10.  ARQUERrm.    Arquerite  Berths  de  B.^  &  Duf.,  C.  R.,  xiv.  567,  1842,  in  Rep.  on  Art  by 
DomeykOy  pub.  in  Ann.  d.  M.,  III.  x3l  2C8,  1841. 

Isometric.  In  regular  octahedrons;  also  in  grains,  small  masses,  and 
dendrites.  G.  =  10-8.  In  color,  lustre,  ductility  like  native  silver,  but 
softer. 

Oomp. — According  to  Domoyko  (L  c.)  the  crystallized  contains  Ag*  ng= Silver  865,  mercury 
13-5=100. 

Obs. — From  the  mines  of  Arqueros,  in  Coquimbo,  Chili,  where  it  is  the  principal  ore  In  the 
first  fifteen  years  of  exploration  these  mines  afforded  2i»(),00a  marcs  of  silver.  Ocjurs  with 
barite,  cobalt  bloom,  and  little  sulphuret  and  chlorid  of  silver. 

11.  aOLD  AMALGAM.    IT.  Schneider,  J.  pr.  Clh*,  xlui.  31*7,  1848. 

In  small  white  grains  as  large  as  a  pea,  easily  crumbling  (Columbia 
variety) ;  also  in  yellowisli-wliite,  four-sided  prisms  (California  variety). 

Oomp.— (Au,  Ag)'  Ilg",  an  analysis  by  Schneider  of  a  specimen  from  Columbia  (L  c.),  afibrding, 
mercury  57  40,  gold  38-H9,'  silver  6-0. 

The  California  amalgam  gave  Sonnenschein  (ZS.  G.,  vi.  243),  gold  09-02,  mercury  eO-SS ;  also 
unothcr,  gold  41 '68,  mercury  5S*37,  in  which  Au:  Hg=2:  8. 

Obs. — From  the  platinum  region  of  Columbia,  along  with  platinum ;  California,  especially  near 
liariposa.  '  « 

12.  OOPPER.    Aes  Cyprium  Plin.  Venus  Alchem.    Gediegen  Kupfor  Germ.    Cuivro  natif  Br. 

Isometric.  Observed  forms  0,  1,  7,  i-2,  i-|,  3-3.  Figs.  1,  2,  3,  4,  5,  6, 
7,  8,  10,  17,  and  others.  Cleavage  none.  Twins;  com  uosit  ion -face  octa- 
hedral, very  conunon,  and  producing,  in  connection  with  distortion,  com- 
|)lex  forms ;  one  a  double  six-sided  pyramid,  made  of  the  six  planes  i-2 
aljout  one  cubic  angle  of  f.  17,  and  the  six  about  the  diagonally  opposite, 
the  rest  wanting.  Often  filiform  and  arborescent;  the  latter  with  the 
branches  passing  off  usually  at  60°,  the  supplement  of  the  dodecahedral 
angle ;  the  branches  sometimes  twin-dodecahedi'ons  modified,  by  nlanes 
O,  1,  and  the  composition-face  longitudinal,  but  contained  under  only  one 
dodecahedral  plane  along  the  upper  side  of  the  branch,  and  either  side  of 
this  one  octahedral  and  one  cubic,  with  an  oblique  extremity  made  up  of 
two  cubic  planes  (Rose).    Also  massive. 
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H.— 2-5— 3.    Q.= 8-838,  native,  Whitney ;  8-948— 8-958,  electrotype  cop- 

ST,  Dick.     Lustre  metallic.     Color  copper-red.     Streak  metallic  Bliining. 
uctile  and  malleable.     Fracture  hackly. 

Oomp. — Pure  copper,  bat  often  containing  some  silver,  bismuth,  etc 

P.  Collier  obtained  O'0l5  p.  c.  silver  in  native  copper  f^rom  the  Miunesota  mine.  (Private  com- 
mnnication.) 

Hautefeuille  states  that  a  Lake  Superior  specimen  afforded  him,  Copper  69*280,  silver  6*543, 
mercury  0*0119,  gangue  26*248  (C.  R.,  xhii.  letf);  while  F.  A.  Abel  found  in  a  siKciuicn  of  same, 
which  had  a  thick  vein  of  native  silver  running  through  it  (J.  Ch.  Soc,  II.  i.  8'.*),  0'(>()2  p.  c.  of 
sflrer,  with  a  trace  of  lead,  aud  in  another  0'56  of  silver.  Abel  obtained  for  a  Ur:iliau,  from  the 
Kii^liiz  District  0*034  silver,  0*11  bismuth,  a  trace  of  lead,  and  1'28  of  arsenic. 

Pyr.,  etc. — B.B.  fusea  readily;  on  cooling,  becomes  covered  with  a  coating  of  black  oxyd. 
Dissolves  readily  in  nitric  acid,  giving  off  red  nitrous  fumes,  and  produces  a  deep  azure-blue 
solution  with  ammonia. 

Obs. — Copper  occurs  in  beds  and  veins  accompanying  its  various  ores,  and  is  most  abundant  in 
the  vicinity  of  dikes  of  igneous  rocks.    It  is  sometimos  found  in  loose  masses  imbedded  in  the  soil 

In  Siberia,  and  the  island  of  Nalsoe,  in  Faroe,  it  is  associated  with  raesotype.  In  amygdaloid, 
and  though  mostly  disseminated  in  minute  particles,  sometimes  branches  through  the  rock  witli 
extreme  beauty.  At  Turiusk,  in  the  Urals,  in  flne  crystals.  Common  in  Cornwall,  at  many  of  the 
mines  near  Redruth;  and  also  in  considerable  quantities  at  the  Consolidated  mines,  Wlieal  BuUer, 
and  others.  Brazil,  Chili,  Bolivia^  and  Peru  aflbrd  native  copper;  a  mass  now  in  the  museum  at 
Lisbon,  supposed  to  be  from  a  valley  near  Bahia,  weighs  2,G16  i)ounds;  north  of  Tres  Puntos, 
desert  of  Atacama,  a  large  vein  was  discovered  in  I8i9.  lu  Bolivia,  at  Corocoro,  in  sandstone, 
aad  called  in  commerce  ^''Barilla  da  Cobre"  (copper  barilla).  Also  found  at  some  localities  in 
China  and  Japan. 

This  metal  has  been  found  native  throughout  the  red  sandstone  (Triassico-Jurassio)  region  of 
the  eastern  United  States,  in  MassachusettH,  Connecticut,  and  more  abundantly  in  New  Jersey, 
where  it  has  been  met  with  sometimes  in  liuo  crystalline  masses,  eapecinlly  at  New  Brunswick, 
Somerville,  Schuyler's  mines,  and  Flomington,  One  mass  from  near  Somerville,  on  the  promises 
of  J.  C.  Van  Dyke,  Esq.,  of  N.  Brunswick,  weighed  78  pounds,  and  in  said  originally  to  have  weighed 
12S.  Near  N.  Brunswick  a  vein  or  sheet  of  copper,  a  line  or  so  thick,  has  been  traced  for  several 
rods.    Near  New  Haven,  Conn.,  a  mass  was  formerly  found  weighing  l»o  pounds. 

No  known  locality  exceeds  in  the  abundance  of  native  copper  the  Lake  Superior  copper  region, 
near  Kewenaw  Point,  where  it  exists  in  veins  that  intersect  the  trap  and  sandstone.  The  annual 
yield  of  native  copjxir  at  the  present  time  is  about  8,000  tons.  Masses  of  great  size  were 
observed  in  this  district  near  the  Ontanagon  river,  by  Mr.  Schoolcraft,  in  1821.  The  largest 
single  mass  ytt  found  was  discovered  in  February,  18j7,  in  the  Minnesota  mine,  in  tlie  belt  of 
conglomerate,  which  forms  the  foot- wall  of  the  vein.  It  was  45  feet  in  length,  22  feet  at  the 
greatest  width,  and  the  thickest  part  was  more  than  8  feet.  It  contained  over  90  p.  c.  copper, 
and  weighed  about  420  tons.  This  copper  contains  silver,  sometimes  in  visible  grains,  lumps,  or 
strings,  and  occasionally  a  mass  of  copper,  when  polished,  appears  sprinkled  with  large  silver 
spots,  resembling,  as  Dr.  Jackson  observes,  a  porphyry  with  its  feldspar  crystals.  The  copper 
occurs  in  trap  or  sandstone,  near  the  junction  of  these  two  rocks,  and  has  probably  been  produced 
through  the  reduction  of  copper  ores.  It  is  associated  with  prehnite,  datolite,  analcitc,  laumon- 
tite,  pectolite,  epidote,  chlorite,  wollastoaite,  and  sometimes  coats  aniygdules  of  calcite,  etc.,  in 
amygdaloid.  Strings  of  copper  often  reticulate  through  crystals  of  analcite  and  prehnite. 
Pseudomorphs  after  scalenohedrous  of  calcite  are  sometimes  met  with.  Besides  this  oci-urrenco 
in  the  vicinity  of  trap,  it  is  also  in  some  parts  of  tho  Kewenaw  region  distributod  widely  in  grains 
through  the  sandstone. 

Native  copper  occurs  sparingly  in  California ;  at  the  Union  and  Keystone,  Napoleon  and  Lancha 
Plana  mines  in  Calaveras  Co. ;  in  the  Oosumnes  mine,  Amador  Co. ;  in  serpentine,  in  Sta,  Barbara 
Ca    Also  on  the  Gila  river  in  Arizona;  in  large  drift  masses  ui  Russian  America. 

13.  IRON.    IS^n  Akhem.    Godiegen  Eisen  Germ.    FernatifiV. 

Isometric     Cleavage  octahedral. 

H.=4:'5.  G.=7*3— 7*8 ;  7*318  a  partially  oxydized  fragment  of  a  crystal 
o{  meteoric  iron  from  Guilford  Co.,  N.  C.  Lustre  metallic.  Color  iron- 
|?ray.  Streak  shining.  Fracture  liackly.  Ductile.  Acts  strongly  on  the 
magnet 
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NATIVE   ELOIENTS. 


Oba. — Tlie  occurrence  of  masses  of  native  iron  apart  from  that  of  meteoric  origin  is  not  placed 
beyond  doubt  An  iron  so  regarded,  with  some  reason,  occurs  in  the  hill  country  above  Bexley 
in  Bassa  Co.,  Liberia,  Africa  An  analysis  afforded  A.  A.  Hayes  (Am.  J.  Sci.,  II.  xxi.  153)  iron 
98*40,  quartz  grains,  magnetite  and  a  zeoUte  1-60=  100.  The  mass  of  iron,  from  Canaan,  Ct,  pub 
lished  as  native,  was  artillcial.  A  fragment  of  iron  found  near  Knoxville,  Tenn.,  but  of  uncertain 
exact  locality  and  possibly  meteoric,  afforded  Greuth  (ib.,  xxviii.  246)  Iron  99*79,  nickel  0'i4,  mag- 
nesium 0-022,  calcium  0'121,  silicium  0*075.  cobalt  /racc= 100*1 48.  Cramer  describes  a  mass  weigh- 
ing four  pounds,  obtained  hi  the  mine  of  Hackenburg.  It  is  said  to  have  been  observed  in  tliiu 
lamina*  in  an  ironstone  conglomerate  in  Brazil,  and  in  lava  in  Auvergne ;  also  in  the  keuper  in 
Thuringia,  in  an  argillaceous  sandstone,  contahiing  fossils ;  it  afforded  but  a  trace  of  nickel :  G.= 
5*24,  (Pogg.,  Ixxxviii.  1853.  145,  where  other  localities  are  mentioned);  also  at  Chotzen  iii  Bohe- 
mia, in  a  limestone  (the  Flanerkalk*,  affording  on  analysis  Fe  98*83,  graphite  0*74,  As  0*32,  K'i  0*61, 
and  thought  to  be  possibly  an  ancient  meteorite  ( Jahrb.  G.  Reichs.,  viii.  354). 

The  presence  of  metallic  iron  in  grains  in  basaltic  rocks  (from  Giant's  Causeway,  etc)  has  been 
announced  by  Dr.  Andrews.  After  pulverizing  the  rock  and  separating  by  means  of  a  magnet  the 
grains  that  were  attracted  by  it,  he  subjected  the  grains  to  the  action  of  an  acid  solution  of  sul- 
phate of  copper  in  the  field  of  a  microscope,  which  salt,  when  there  is  a  trace  ofpj!(re  iron  present, 
gives  a  deposit  of  copper ;  and  in  his  trials  there  were  occasional  deposits  of  copper  in  crystalline 
bunches.    It  has  been  noticed  in  other  related  rocks. 

Meteoric  iron  usually  contains  1  to  20  per  cent,  of  nickel,  besides  a  small  percentage  of  other 
metals,  as  cobalt,  manganese,  tin,  copper,  chromium ;  also  phosphonis  common  as  a  phosphuret, 
sulphur  in  sulphurets,  carbon  in  some  instances,  chlorine. 

For  a  review  of  papers  on  meteoric  iron,  see  Rammelsberg^s  Handbuch  der  Mineralehrmio 
(Liepzig,  18C0).  Tho  following  are  a  few  analyses:  1,  BerzcUus  (Aa  H.  Stock h.,  1834,  Prvir., 
xxxiii.  123);  2,  Bergemann  (Pogg.,  Ixxviii.  406);  3,  W.S.  Clarke  (Ann.  Ch.  Pharm.,  Ixxxii.  307;; 
4,  Berzelius  (Ac.  II.  Stockh.,  1832,  Pogg.,  xxvii.  118);  6,  J.  L.  Smith  (Am  J.  Sci.,  II.  xix.  153)  : 
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Reichenbach  has  named  the  alloy  of  iron  and  nickel,  containing  up  to  23  p.  c.  of  the  latter, 
Chamamia;  that  approaching  probably  the  formula  Fe*Ni',  Tcunite:  and  to  that  having  the  formula 
Fe  Ni,  Shepard  has  applied  tho  name  Oktihhthite.  The  phosphorus  in  the  analyses  is  combined 
with  iron  as  Schrdhersiie ;  the  sulphur  as  IVoilite;  the  magnesia,  in  anal.  5,  with  the  silica  prob- 
ably as  Emiatite. 

Among  large  iron  meteorites,  the  Gibbs  meteorite,  in  the  Tale  Clollcge  cabinet,  weighs  1,635  lbs. ; 
ler.gth  three  feet  four  inches ;  breadth  two  feet  four  inches  ;  height  one  foot  four  inches.  It  was 
brought  from  Red  River.  Tho  Tucson  meteorite,  now  in  the  Smithsonian  Institution,  weighs 
1 ,400  lbs. ;  it  was  originally  from  Sonora.  It  is  ring-shaped,  and  is  49  inches  in  its  greatest  diam- 
eter. Still  more  remarkable  masses  exist  in  South  America ;  one  was  discovered  by  Don  Rubin 
de  Cells  in  tho  district  of  Chaco-Gualamba,  who«o  weight  was  estimated  at  32,000  lbs.;  end 
another  was  found  at  Bahia  in  Brazil,  whoso  solid  contents  are  at  least  twenty-eight  cubic  feet, 
and  weight  14,000  lbs.  The  Siberian  meteorite,  discovered  by  Pallas,  weighed  originally  1,600  lbs. 
and  contained  imbedded  crystals  of  chrysolite.  Smaller  masses  are  quite  common.  Meteoric  iron 
is  perfectly  malleable,  and  may  be  readily  woiked  in  a  forge,  and  put  to  the  same  uses  as  manu- 
factured iron. 

Bahr  has  observed  grains  of  native  iron  in  a  fragment  of  petrified  wood.  The  iron  was  mixed 
with  hmonite  and  organic  matter,  and  is  supposed  to  have  been  produced  by  the  deoxydation  of  a 
salt  of  iron  by  the  organic  matter  of  the  wood.     Ho  calls  the  iron  Sideroferrite. 

Von  Dechcn  reports  that  an  artificial  iron  has  been  observed  by  him,  which  has  cubic  deavaee 
(Verb.  nat.  Ver.  Bonn,  1861.) 
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14.  ZINO. 


Hexagonal,  Eose.     Cleavage:  basal. perfect. 

H.=2.  G.=7.  Lustre  metallic.  Color  and  streak  white,  slightly 
grayish. 

Comp. — Zinc,  inth  sometimes  a  trace  of  cadmium  and  other  metalB. 

Ob«. — Reported  by  G.  Ulrich  as  having  been  found  in  a  geode  in  basalt,  near  Melbonme, 
Victoria  Land,  Australia ;  the  piece  weighed  4^  ozs.,  and  was  incrusted  with  smitlisonite  and 
aragooite.  and  some  cobalt  bloom.  Also  said  to  occur  in  the  gold  sands  of  the  Mittamitta  river, 
north  of  Melbourne,  along  with  topaz,  corundum,  etc ;  a  single  piece,  according  to  L.  Becker, 
having  been  found  which  contained  traces  of  cadmium  and  other  metals.  (L.  Becker,  in  Trans. 
PhiL  Inst,  Victoria,  1856,  and  Jahrb.  Min.,  1857,  HI 2,  698;  G.  Ulrich,  in  B.  11.  Ztg.,  xviii.  68.)  It 
should  be  stated  that  the  zinc  said  to  come  from  the  Melbourne  basalt  was  found  by  a  quarryman 
and  not  bj  a  sciontiflc  observer,  and  that  therefore  there  may  be  an  error  with  regard  to  its  actually 
halving  been  taken  from  the  basalt    The  existence  of  native  zinc  seems  still  to  need  confirmation. 

Stolba  has  recently  obtained  artificially  hexagonal  crystals  of  zinc,  six-sided  prisms  with  low 
pyramidal  terminations  (J.  pr.  Ch.,  xcvL  182).  Zinc  is  supposed  to  occur  also  in  isometric  forma 
(Am.  J.  Sd.,  II.  xxxi.  191). 

15.  TiKAT).      Flmnbum  nigrum  Plin,,  xxziv.  47.     Satumus  Alchem.     Grediogen  Blei  Germ, 

Plomb  natif  Fr. 

Isometric.     Found  in  thin  plates  and  small  globules. 

IT.=l-5.  G.=11'445,  when  pnre.  Lustre  metallic.  Color  lead-gray. 
Malleable  and  ductile. 

Comp.  Pure  lead. 

Pyr.— B.B.  fuses  easily,  coating  tho  charcoal  with  a  yellow  oxyd,  which,  treated  in  R.  P., 
Toiatilizes,  giving  an  azure-blue  tinge  to  the  flame. 

Obs. — This  species  is  reported  as  occurring  in  globules  in  galena  at  Alstonmoor;  in  lava  in 
Madeira,  Rathke;  at  the  mines  near  Carthagena  in  Spain;  in  Carboniferous  limestone  near 
Bristol,  and  at  Kenmare,  Ireland ;  according  to  R.  P.  Greg,  Jr.,  in  thin  sheets  in  red  oxyd  of 
lead  near  a  basaltic  dyke  in  Ireland;  in  an  amygdaloid  near  Weissig;  in  basaltic  tufa,  at 
Rautenberg,  in  Moravia ;  with  gold  in  an  Altai  gold  region,  seven  miles  from  Mt.  Alatau ;  the 
gold  region  of  Velika,  southern  Slavonia ;  near  Katherinenburg,  in  tho  Urals ;  in  the  district  of 
Zoiuelahuacflu,  in  the  Stito  of  Vera  Cruz,  in  a  granular  limestone,  containing  in  some  places 
species  of  ammonites,  in  laminae,  in  a  foliated  argentiferous  galena;  in  the  iron  and  manganese 
ore  bed  of  Paisbei^,  Wermland^  wth  hematite,  magnetite,  and  hausmannite  (B.  H.  Ztg.,  xxv.  21); 
al«o  in  white  quartz  north-west  of  Lake  Superior,  near  the  Dog  lake  of  the  Kaminiatiquia,  in  the 
form  of  a  small  string  (Chapman,  Can.  J.,  18G5). 


16.  TIN.    Plumbum  candidum  Plin,,  xxxiv.  4V.    Jupiter  Alchem,    Gediegen  Zum  Germ.    Etaic 

natif  ly. 

Tetragonal.  1  Al,  over  basal  edge,=57°  13',  over  pvramidal=140°  25', 
UM4,  over  basal  edcre,=42°  11',  over  pyramidal =150°  31';  a=0-3S566. 
In  grayish-white  metallic  grains. 

Comp. — ^Tin  with  some  lead,  Hermann^  J.  pr.  Ch.,  xxxiii.  300. 

Oba.— The  above  angles  are  from  artificial  crystals  galvanically  deposited,  measured  by  Miller. 
Reported  as  occurring  with  the  Siberian  gold ;  also  m  the  Rio  Tipuani  valley,  in  Bolivia,  but 
probably  only  an  artificial  product  (D.  Forbes,  PhiL  Mag.,  IV.  xxix.  133,  xxx.  142.) 


17.  ARSENIC     Gediegen  Arsenik  Gemu    Arsenic  natif  Fr, 

Ehombohedral.  ^ Ai?=85°  41',  OAli=122°  9',  ^=1-3779.  Observed 
forms  7?, —i,  O;  — ^A--i=113°  21'.  Cleavage:  basal,  imperfect.  Often 
granular  massive;  sometimes  reticulated,  reniform,  and  stalactitic.  Struc- 
ture rarely  columnar. 
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18  NATIVE   ELEMENTS. 

H.=3'5.  G.=5'93.  Lustre  nearly  metallic.  Color  and  streak  tin-white, 
tarnishing  soon  to  dark-gray.     Fracture  uneven  and  fine  granular. 

Oomp.— Arsenic,  oflen  with  some  antimony,  and  traces  of  iron,  silver,  gold,  or  bismutK 

The  arsenical  bismuth  of  Werner  (Arsenik  Wismuth  Wem.,  Letztes  Min.-Syst..  23,  56.  1817 
Breilh.,  Char.,  157,  1823,  Arsenik-Glanz,  Wismutischer  Arsen-Glanz,  BreiQu,  Char.,  273,  1832), 
from  Marienberg,  is  arsenic  containing  3  p.  a  of  bismuth.     n.=2 ;  G.  =  5*36 — 5*39. 

Pyr. — B.B.,  on  charcoal  volatilizes  without  fusing,  coats  the  coal  with  white  arsenous  aciJ. 
and  affords  the  odor  of  garlic ;  the  coating  treated  in  R.  F.  volatilizes,  tinging  the  flanio  blue. 

Obs.— Native  arsenic  commonly  occurs  in  veins  in  crystalline  rocks  and  tho  older  schists, 
and  is  often  accompanied  by  ores  of  antimony,  red  silver  ore,  realgar,  blende,  and  other  metallic 
minerals. 

The  silver  mines  of  Freiberg,  Annaberg,  Marienberg,  and  Schneeberg,  afford  this  metal  in  con- 
Biderable  quantities ;  also  Joachimsthal  in  Bohemia,  Andreasberg  in  the  Harz,  Kapnik  in  Transyl- 
vania, Oravicza  in  Hungary,  Kongsberg  in  Norway,  Zmeoff  in  Siberia,  in  large  masses,  and  at  St. 
Maria  auz  Mines  in  Alsace ;  abundantly,  at  the  silver  mines  at  Chanar^illo,  and  elsewhere  in 
Chili.  In  the  United  States  it  has  been  observed  by  Jackson  at  Haverhill,  N.  H.,  on  the  estate 
of  Mr.  Francis  Kimball,  in  thin  layers  in  dark-blue  mica  slate,  stainod  by  plumbago,  and  contain 
Ing  also  white  and  magnetic  pyrites ;  also  at  Jackson,  N.  H. ;  on  the  £.  flank  of  Furlong  Mtn^ 
Greenwood,  Me. 

The  name  arsenic  is  derived  from  the  Greek  dnotviK6v  or  do<x€»iK6v^  masculine,  a  term  applied  to 
orpimeut  or  sulphuret  of  arsenic,  on  account  of  its  potent  propertieB. 

Alt.~Ozydizes  on  exposure,  producing  a  black  crust,  which  is  a  mixture  of  arsenic  and  arsen- 
olite  (£s),  and  also  pure  arseuolite. 

11  A.  AxTiMONiAL  Arsenic. — An  antimonial  arsenic,  containing,  according  to  Schultz  (Ramm. 
Min.  Ch.,  984 ^,  7-97  p.  c.  of  antimony,  occurs  at  the  Palmbaum  mine,  near  Marienberg  in  Saxony. 
A  similar  compound,  consisting,  according  to  Genth  (Am.  J.  Sou,  II.  xxxiiL  191 ),  of  arsenic  &0S2 
and  antimony  918  (  =  17  As+l  Sb),  occurs  at  the  Comstock  "lead"  of  the  Ophir  mine,  Washcio 
Co.,  Ctilifomia,  in  finely  crystalline,  and  somewhat  radiated,  reniform  masses,  between  tin-white 
•lud  iron-blnck  on  a  fresh  fracture,  but  grayish-black  on  tarnishing,  associated  witli  arseuolite, 
calcite,  and  quartz. 

18.  ANTIMONY.    Gediget  Spitsglas  (fr.  Sahlberg)  v.  SuHib.,  Ak.  H.  Stockh.,  x.  100,  174S, 

Crontft.,  Min.,  201,  1768.    Spiesglas,  Gediegen  Antimon,  Otrm,    Anllmoino  natif  Fr, 

Rhombohedral.  EhE=%r  35',  Rose,  OAJi=  123°  32'  A  a  =  1-30GS. 
Observed  planes,  li,  6>,|,--2,  i-2  ;  Oa^  (cleavage  plane)= 142°  58'.^A^= 
117°  7',  2A2  =  89°  25',  |A:^=U4°  24',  (?A|=159°  2C/,  ^M 2=108°  20'. 
Cleavage :  basal,  highly  perfect ;— ^  distinct.  Generally  massive,  lamellar ; 
Bometimes  botryoidal  or  renitbnn  with  a  granular  texture. 

H.=:3— 3-5  G.= 6-646— 6-72,;  6-65— 6*62,  crystals,  Kenngott.  Lustre 
metallic.     Color  and  streak  tin-white.     Yery  brittle. 

Comp. — Antimony,  containing  sometimes  silver,  iron,  or  arsenic  Analysis  by  Elaproth  (Beitr., 
iil  169):  from  Andreasberg,  Antimony  98,  silver  1,  iron  0  25=99-25. 

Pyr. — B.B.,  on  charcoal  Aises,  gives  a  white  coating  in  both  0.  and  R.  F.;  if  the  blowing  be  inter- 
mitted, the  globule  contmues  to  glow,  giving  off  wliile  fumes,  until  it  is  finally  crusted  over  with 
prismatic  crystals  of  oxyd  of  antimony.  The  white  coating  tinges  the  R.  F.  bluish-green.  Crys- 
tallizes readily  from  fusion. 

Occurs  in  lamellar  concretions  in  limestone  at  Sahlberg,  near  Sahl,  in  Sweden ;  at  Andreasberg 
in  the  Harz ;  in  argentiferous  veins  in  gneiss  at  Allemont  m  Dauphiny ;  at  Przibram  in  Bohemb ; 
In  Mexico ;  Iluasco,  Chili ;  Sarawak  in  Borneo ;  in  argillite  at  South  Ham,  Canada ;  at  Warren, 
N.  J. ;  at  Prince  William  antimony  mine,  N.  Brunswick,  rare. 

Alt — Oxydizes  on  exposure  and  forms  Valentinite  (Sb). 

19.  AIiLEMONTm!.  Antimoine  natif  arsenifere  K,  Tr.  iv.  281,  18-22.  Arsenik spiessglana 
Zippe^  Verb.  Ges.  Mus.  Bohmen,  1824,  102.  Arsenik- Antimon  ffausm,  Arseniure  d'  Anti 
moine  JFY.    Antimon- .\rsen  ^aum.    Arsenical  Antimony,  Allemontit,  ffaid,,  Handb.,  557,  1845. 

Uhombohedral.  In  reniform  masses  and  amorphous ;  structure  curved 
amellaj* ;  also  fine  granular. 
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H.=3"5.  G.=6"13,  Thomson ;  6-203,  Rammelsber^.  Lustre  metallic, 
occasionally  splendent ;  sometimes  dull.  Color  tin-white,  or  reddish-gray ; 
often  tarnished  brownish-black. 

Oomp^ — SbAs'T=  Arsenic  65*22,  antimony  34'78  Analysis  by  Rammelsberg  of  the  AUemoni 
ore  (Ist  Sapp.  18) :  Arsenic  62']  5,  antimony  37*85-=  100,  giving  1  Sb  to  2*6  As. 

Pyr.— B.B.  emits  fumes  of  arsenic  and  antimony,  and  fuses  to  a  metallic  globule,  which  takes 
fire  and  bums  away,  leaving  oxyd  of  antimony  on  the  charcoaL 

Obs. — Occurs  sparingly  at  Allemont ;  Przibram  in  Bohemia,  associated  with  blende,  antimony, 
spathic  iron,  etc;  Scbladmig  in  Styria;  Andreasberg  in  tbe  Harz. 

20.  BISMUTH.    Bisemuturo,  Plumbum  cinereum,  Agric^  Foss.,  439,  Inteipr.  467.     Antimo* 
nium  femininum,  Tectum  Argenti,  Alehem.    Gediegen  Wlsmuth  Oem, 

Hexagonal.  J2Ai?=87°  40',  G.  Eose;  6>A^=123^  36';  a=l-3035. 
Observed  planes,  H,  —B,  0,  2,  and  — 2 ;  2  A  2=69°  28'.  Cleavage :  basal, 
perfect,  2,  —2,  less  so.  Also  in  reticulated  and  arborescent  shapes ;  foliated 
and  granular. 

H.=2— 2-5.  G.=9-727.  Lustre  metallic.  Streak  and  color  silver- 
white,  with  a  reddish  hue;  subject  to  tarnish.  Opaque.  Fracture  not 
ol>servable.  Sectile.  Brittle  when  cold,  but  when  heated  somewhat  mal- 
leable. 

Comp.  Var.— Pure  bismuth,  with  occasional  traces  of  arsenic,  sulphur,  tellurium.  (1)  A 
specimen  from  a  g^Id  mine  of  the  Peak  of  Sorata  g^ve  Oouth  (Am.  J.  Sci.,  TI.  xzvii.  247),  Bi 
'.»y-9U,  TeO-C42,  Pe  «r=99-956;  and  (2)  Forbes  (Phil.  Mag,  IV.  xxix.  3),  Bi  94-46,  Te  509,  As 
0  3s,  S  0*07,  Au  <r=100.  Forbes^s  mineral  is  much  lilce  tetradymite  in  foliation,  and  probably 
ooDtaiaa  12  to  1 5  p.  c.  of  that  species.  (3 )  A  fine  scaly  variety  from  Bispberg  in  Dalecarlla,  analyzed 
by  Clene  and  Feilitzen  (CEfr.  Ak.  :stockh.,1861,  1.^9),  contains  as  mixture  3  to  7  p.  c  of  sulphid 
of  iron. 

Pyr.,  etc. — B.B.  on  charcoal  fuses  and  entirely  volatilizes,  giving  a  coating  orange-yellow 
wbOe  hot,  and  lemon-yellow  on  cooling.  Fuses  at  476**  F.  Dissolves  in  nitric  acid ;  subsequent 
dilution  causes  a  white  precipitate.    Crystallizes  readily  from  fusion. 

Obs. — Bismuth  owurs  in  veins  in  gneiss  and  other  crystalline  rocks  and  day  slate,  accompany- 
ing various  ores  of  silver,  cobalt,  lead,  and  zinc.  It  is  most  abundant  at  the  silver  and  cobalt 
mines  of  Saxony  and  Bohemia,  Schueeberg,  Altenbcrg,  Joachimsthal,  Johanngeorgenatadt,  etc 
It  has  also  been  found  at  Modum  and  Gjellcbak  in  Norway,  and  Fahlun  in  Sweden.  At  Schuee- 
berg it  forms  arborescent  delineations  in  brown  jasper.  At  Wheal-  Spamon,  near  Bedrutli,  and 
elsewhere  in  Cornwall,  and  at  Carrack  Fell  in  Cumberland,  it  is  associated  with  ores  of  cobalt; 
f<mnerly  from  near  Alv#  in  Stirlingshire ;  in  a  large  and  rich  vein  at  the  Atlas  mine,  Devonshire ; 
at  San  Antonio,  near  Copiapo,  Chili ;  Mt.  Illampa  (Sorata),  in  Bolivia. 

At  Lane's  mine  in  Monroe,  Conn.,  it  is  associated  in  small  quantities  with  wolfram,  scheelite, 
galena^  blende,  etc.,  in  quartz ;  occurs  also  at  Brewer's  mine,  Chestertleld  district,  South  Carolina. 


21.  nOXURIUM.  Aumm  paradoznm  vel  problematicum  Mailer  v,  Retcheaateifif  Phys.  Arb. 
Wien,  I  1782.  Sylvanite  Kirtoan,  Min.,  il  334,  179ft.  Oediegen-Tellur  Klapr^  Beitr.,  iii  3, 1803. 
Gediegen  Sylvan  Gemu    Tellure  natif  auro-ferrifdro  K, 

Hexagonal.  5  A  ^=86°  67',  G.  Kose;  6>  A  ^=123°  4',  a  1-3302. 
Observed  planes,  R,  —7?,  /,  0 ;  Ba—B,  over  base,  =113°  52'.  In  six- 
sided  prisms,  with  basal  edges  replaced.  Cleavage :  lateral  perfect,  basal 
imperfect.     Commonly  massive  and  granular. 

iL=2 — 2'o.  Q.=6-l — 6-3.  Lustre  metallic  Color  and  streak  tin- 
white.    Brittle. 
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NATITE   ELEMENTS. 


Oomp. — According  to  Klaproth  (1.  c),  Tellurium  92*55,  iron  !l'20,  and  gold  0-25.  A  spedniea 
from  Nagyag  afforded  Pctz  (Pogg.,  IviL  447),  Tellurium  97*215,  and  gold  2  785,  with  a  trace  of 
iron  and  sulphur. 

Pyr. — In  the  open  tube  fuses,  giving  a  white  sublimate  of  tellurous  acid,  which  B.  B.  fuses  te 
colorless  transparent  drops.  On  charcoal  fuses,  volatilizes  almost  entirely,  tinges  the  flame 
green,  and  gives  a  white  coating  of  tellurous  acid. 

Obs.— Native  tellurium  occurs  at  the  mine  of  Maria  Loretto,  near  Zalathna,  in  Transylvania 
(whence  the  name  Sylvan  and  Sylvanite\  in  sandstone,  accompanying  quartz,  iron  pyriter,,  and 
gold.  About  forty  years  since  it  was  found  in  considerable  abundance,  and  was  melted  to  extract 
the  small  quantity  of  gold  it  contains. 


consisting 


22.  NATTVI!  SULFHUR.    Naturlicher  Schwefel  Germ.    Soufre  J^, 

Ortliorhombic.  /A  7=101°  46',  0  A  1-2=113°  6' ;  a:h:  (7=2-344  :  1 : 
1*23.  Observed  planes  :  6^/  vertical,  /,  i-ij  i-\  ^-2,  i-S;  domes,  l-i,  -J-I,  J-I, 
1-^5  Vh  H ;  octahedral,  1,  ^,  ^,  |,  1-3,  f  3. 

OA|=134°4r  (? A  1-3=115°  53'  lAl,  mac, =106°  25' 
Oa|=123  30  6^Al-i=117  41  1  Al,  brach.,=85  07 
<?A1=108    19         6^Afz=128    12         lAl,    bas.,=143    23 

Cleavage:  7,  and  1,  imperfect. 
Twins,  composition-face,  7,  some- 
times producing  cruciform  crystals, 
Also  massive,  sometimes 
of  concentric  coats. 

H.=l-5-2-5.  G.=2-072,  of  crys- 
tals from  Spain.  Lustre  resinous. 
Streak  sulphur-yellow,  sometimes 
reddish  or  greenish.  Transparent — 
subtranslucent.  Fracture  conclioidal, 
more  or  less  perfect.     Sectile. 

Oomp. — Pure  sulphur;  but  oflen  contami- 
nated with  clay  or  bitumen. 

Pyr.,  etc. — Burns  at  a  low  temperature  wiUi  a 

bluish  tiame,  with  the  strong  odor  of  sulphurous 

acid.    Becomes  resinously  electrified  by  friction 

Insoluble  in  water,  and  flot  acted  on  by  the  acids. 

Oba. — Sulphur  is  dimorphous,  the  crystals  being  obtuse  oblique  rhombic  prisms,  of  90"  :h*2  , 

and  inclination  of  the  vertical  axis =95'  46',  when  formed  at  a  moderately  high  temperature 

(125''  C,  according  to  Frankenheim). 

The  great  repositories  of  sulphur  are  either  beds  of  gypsum  and  the  associate  rocks,  or  the 
regions  of  active  and  extinct  volcanoes.  In  the  valley  of  Noto  and  Mazzaro,  in  Sicily;  at  Conil, 
near  Cadiz,  in  Spain;  Bex,  in  Switzerland;  Cracow,  in  Poland,  it  occurs  in  the  former  situation; 
near  Bologna,  Italy,  in  fine  crystals,  imbedded  in  bitumen.  Sicily  and  the  neighboring  volcanic 
isles ;  the  Solfatara,  near  Naples ;  the  volcanoes  of  the  Pacific  ocean,  et<i.,  are  localities  of  the 
latter  kind.  The  crystals  from  Sicily  are  sometimes  two  or  three  inclics  in  diameter.  It  is  al^jo 
deposited  from  hot  springs  in  Iceland;  and  in  Savoy,  Switzerland,  Hanover,  and  other  countries, 
it  is  met  with  in  certain  metallic  veins;  near  Cracow  and  in  Upper  Egypt  there  are  large  deposits. 
A  fibrous  variety  is  found  near  Siena,  in  Tuscany.    Abundant  in  the  Chilian  Andes. 

Sulphur  is  found  near  the  sulphur  springs  of  New  York,  Virginia,  etc.,  sparingly ;  in  many  coaJ 
depo.Mits  and  elsewhere,  where  sulphid  of  iron  is  undergoing  decomposition ;  in  microscopic 
crystals  at  some  of  the  gold  mines  of  Virginia  and  North  Carolina ;  as  a  powder  and  in  crystals  in 
the  Western  lead  regions,  in  cavities  in  the  limestone ;  in  minute  crystals  on  cleavage  surfaces  ol 
galena,  Wheatlcy  mine,  Phenixville,  Pa. ;  in  small  masses  in  limestone  on  the  Potomac,  twenty-five 
miles  above  Washington ;  in  California,  at  the  geysers  of  Napa  valley,  Sonoma  Co. ;  in  Santa  BoVhara 
in  good  crystals ;  near  Clear  lake,  Lake  Co.,  a  large  deposit,  with  a  vein  of  cinnabar  (now  worked] 
cutting  through  it ;  in  Nevada,  in  Humboldt  Co.,  in  large  beds ;  Nye  and  Esmeralda  CJoe.,  1 2  m 
N.  of  Silver  Peak;  Washoe  Co. 
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The  siilphar  mines  of  Sicily,  the  crater  of  Yulcano,  the  Solfatara  uear  Naples,  and  the  beds  of 
California,  aflbrd  large  quantities  of  sulphur  for  commerce.  It  is  also  obtained  in  roasting  the 
Eulphids  of  iron  and  copper. 

This  species  is  homoeomorphous  with  barjtcs  and  marcasite  if  §-i  be  token  as  the  unit  macro- 
dome.    The  above  figure,  57,  is  by  Scacchi  of  Naples. 

23.  SZSIaENSUIiPHUR.    Selenschwefel  Stromeyer,  Schw.  J.,  zliil  453. 
Resembling  sulphur,  but  of  an  orange  or  brownish  color. 

B.B.  on  charcoal  bums  readily,  yields  (Uraes  of  selenium  and  sulphurous  acid.  From  Vuloano^ 
ooe  of  tbe  Lipari  islands,  mixed  with  sulphur.    Also  observed  by  the  author  at  Kilauea,  Hawaii 


24.  DIAMOND.  Adamas,  pnnctum  lapidls,  pretiosior  auro,  Manilius^  Astron.,  iv.  L  926  (tho 
earliest  distinct  mention  of  true  Diamond).  Adamas,  in  part,  PUn.^  xxxvii.  15.  Domant  Otrm, 
Diamant  Pr, 

Isometric.  Observed  planes,  1,  2,  /,  0^  3-|,  ?-|,  i-| ;  often  tetrahedral 
in  planes  1,  2,  and  3-|.  Fip  1,  2,  3,  5,  0,  8,  24,  25,  27;  also  i-|, 
similar  to  f.  16  and  17;  also  t.  40,  all  usually  with  curved  faces,  as  in  f. 
58  (=27),  59  (=39),  60,  the  planes  of  which  are  3-1;  60  is  a  distorted 
fonn  of  58.     Cleavage :  octahedral,  highly  perlect.     Twins ;  composition- 


face,  octahedral,  as  in  fig.  60,  but  with  curved  faces;  f.  61,  which  is  au 
elliptic  twin  of  58,  the  middle  portion  between  two  opposite  sets  of  six 

E lanes  being  wanting ;  f.  63,  in  which  composition  is  parallel  to  the  octa- 
edral  faces,  but  the  form  corresponds  to  two  interpenetrating  teti'ah©- 
dnjDs,  as  illustrated  in  f.  62.     Earely  massive. 
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2S  NATIVB   ELEMENTS. 

BL=10.  G.= 3-5295,  Thomson;  3-55,  Pelouze.  Lustre  brilliant  a< 
mantine.  Color  white  or  colorless :  occasionally  tinged  yellow,  red,  oranj 
green,  blue,  brown,  sometimes  black.  Transparent;  translucent  wli 
dark  colored.  Fracture  conchoidal.  Index  of  refraction  2*439.  Exliib 
vitreous  electricity  when  rubbed. 

Oomp. — Pure  carbon,  isometric  in  crystallization. 

Var. — 1.  Ordinary^  or  crystallized.  The  crystals  often  contain  numerous  microscopic  caviti 
as  detected  by  Brewster,  and  some  are  rendered  nearly  black  by  their  number;  and  around  thi 
cavities  the  diamond  shows  evidence,  by  polarized  light,  of  compression,  as  if  from  pressure 
the  included  gas  when  the  diamond  was  crystallized.  Sometimes  crystals  bear  impressions 
other  crystals.  The  back  planes  of  diamonds  reflect  all  the  light  that  strikes  them  at  an  an, 
exceeding  24°  13',  and  hence  comes  the  peculiar  brilliancy  of  the  gem.  The  refraction  of  lij 
by  the  diamond  is  often  irregular,  probably  arising  from  the  cause  which  has  produced  the  cou^ 
forms.  In  some  plates  from  crystals,  Desdoizeauz  has  observed  a  fixed  star  of  six  symmctri 
rays,  and  in  others,  allied  in  character,  the  raya  were  replaced  by  three  large  elliptical  are 
Desdoizeaux  shows  that  the  rays  arc  symmetrical  with  reference  to  the  faces  of  the  octahedrt 

2.  Massive.  In  black  pebbles  or  masses,  called  carbonado^  occasionally  1,000  carats  in  weig 
H.=10 ;  G.=3*0L2-r- 3  416.    Consist  of  pure  carbon,  excepting  0*27  to  2*07  p.  c. 

8.  ArUhracUic;  Carbon  diamantaire,  Count  de  Douhet,  Les  Mondes,  Ap.  11,  1867.  Like  auth 
dto,  but  hard  enough  to  Bcratch  even  the  diamond.  In  globules  or  mammillary  masses,  consist] 
partly  of  concentric  layers ;  fragile;  Gr.=l*66;  composition.  Carbon  97,  hydrogen  0*6,  oxygen  1 
Cut  in  facets  and  polished,  it  refracts  and  disperses  light,  with  the  white  lustre  peculiar  to  I 
diamond.  Locality  unknown,  but  supposed  to  come  from  Brazil  C.  M^ne  has  observed  that 
anthracite  from  Creuzot,  cousisting  of  C  98*2,  0  0*04,  ash  0*12,  long  heated  in  pieces  in  a  crucili 
takes  a  metallic  lustre,  and  will  then  cut  glass  Uke  a  diamond.  As  anthracite  is  derived  fri 
bituminous  coal,  by  subjection  to  more  or  less  heat  under  pressure,  it  is  possible  that  the  degi 
or  condition  of  heating  may  produce  an  anthracite  with  its  partides  partly  or  wholly  of  the  natu 
cS  the  diamond,  and  still  have  the  low  specific  gravity  of  anthradte. 

Pyr.,  etc. — ^Bums,  and  is  wholly  consumed  at  a  temperature  of  14"  Wedgewood,  produd 
carbonic  acid  gas.    It  is  not  acted  on  by  acids  or  alkalies. 

Obs. — Tlie  diamond  appears  generally  to  occur  in  regions  that  afford  a  laminated  granuj 
quartz  rock,  called  iiacolumite^  which  pertains  to  the  talcose  series,  and  which  in  thin  slabs 
more  or  less  flexible.  This  rock  is  found  at  the  mines  of  .Brazil  and  the  Urals ;  and  also  in  (jri?or| 
and  North  CaroUna,  where  a  few  diamonds  have  been  found.  It  has  also  been  detected  in 
species  of  conglomerate,  composed  of  rounded  siliceous  pebbles,  quartz,  chalcedony,  etc ,  cement 
by  a  kind  of  ferruginous  clay.  Diamonds  are  usually,  however,  washed  out  from  the  sc 
According  to  M.  Denis  (Ann.  des  M.,  HI.  xix.  602)  the  diamond  in  Minas  Geraes,  Brazil,  is  fouj 
in  two  different  deposits ;  one  called  gurgtdho,  consisting  of  broken  quartz,  and  covered  by  a  tli 
bed  of  sand  or  earth ;  the  other,  cascalho,  of  rolled  quartz  pebbles,  united  by  a  ferruginous  cla 
resting  usually  on  talcose  days,  the  whole  the  debris  from  talcose  rocks.  Tlie  first  depui 
affords  the  finest  diamonds,  and  both  contain  also  gold,  platinum,  magnetic  iron,  rutUe,  etc  T] 
most  celebrated  mines  are  on  the  rivers  Jequitinhonlia  and  Pardo,  north  of  Rio  Janeiro,  who 
the  sands  (the  waters  being  turned  off)  are  washed  by  slaves.  It  has  lately  be<||  found  in  Bahj 
on  the  river  Cachoeira,  at  the  mines  of  Surua  and  Sincora ;  and  Damour  has  recognized  in  tl 
sand  of  the  locality,  quartz,  feldspar,  rutile,  brookite,  anatase,  zircon,  dia spore,  magnetic  iron,  go! 
in  grains,  anhydrous  phosphate  of  alumina  and  lime,  a  silicate  of  yttria,  and  a  hydro-phosphate  c 
yttria.  At  B^gem,  Minas  Geraes,  an  enormous  diamond  of  254^  carats  has  been  found ;  it  m 
A  dodecaliedron,  with  beveled  edges,  in  which  there  were  impressions  of  other  diamond  cryst^^^ 
showing  that  it  was  originally  one  of  a  duster ;  it  weighs,  since  cutting,  1 22  to  125  carats,  and 
called  the  "Star  of  the  South."  The  Brazilian  mines  were  first  opened  in  1727,  and  it  is  estimitfi 
that  since  then  they  have  yielded  two  tons  of  diamonds. 

The  Ural  diamonds  occur  in  the  detritus  along  the  Adolfskoi  rivulet,  where  worked  for  ^oh 
and  also  at  other  places. 

In  India  the  diamond  is  met  with  at  Purteal,  between  Hyderabad  and  MasuUpatam,  where  tli 
famous  Kohinoor  was  found ;  but  there  are  now  only  two  places  of  exploration,  and  these  are  1^ 
to  some  of  the  natives  for  less  than  25  francs  a  year ;  and  if  the  hands  find  a  stone  worth  four  c 
five  rupees  ($2  to  $2^)  a  month,  they  consider  themselves  fortunate.  To  such  a  state  are  tli 
famous  mines  of  Golconda  now  reduced.  They  are  obtained  also  near  Parma  in  Bundelcua<: 
where  some  of  the  most  magnificent  specimens  have  been  found ;  also  on  the  Mahanuddy  neu 
EUore.  The  locality  on  Borneo  is  at  Pontiana,  on  the  west  side  of  tho  Batoos  mountain.  Tli 
river  Gunil,  in  tho  province  of  Constantino  in  Africa,  is  reported  to  have  afforded  some  diamonds 

In  the  United  States  a  few  crystals  have  been  met  with  iu  Rutherford  Co.,  N.  C,  and  IIoL  0<> 
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I  .^  {AnL  J.  So.  n.  ii.  253,  and  zy.  3*73);  they  occor  also  at  Portia  mine,  Franklin  Ck>.,  N.  0. 
,*^th);  one  handsome  one,  over  ^  in.  in  diameter,  in  the  village  of  Manchester,  opposite 

la  GUifoniia,  at  Cherokee  ravine,  in  Batte  Co. ;  also  in  N.  San  Juan,  Nevada  Ca ;  in  French 
Gsil  ooe of  li  carats ;  at  Forest  Hill,  £1  Dorado  Co.,  of  1^  carats;  Fiddletown,  Ainador  Co.; 
zar  PlacervUle.    Reported  from  Idaho. 

h  Aostralia.  in  the  valley  of  the  Turon;  in  the  hed  of  the  Macquarie;  mouth  of  Pyramnl 
<j^;  oa  Caknila  Creek  ;  and  also  in  Victoria;  also  in  West  Australia,  at  ^Yeemautle. 

Ii  Braal  the  diamond  has  heen  found  massive,  in  small  black  pebbles,  called  carbonado,  having 
;k  specinc  grantj  3*01 2 — 3  41  rt.  They  proved  on  trial  to  be  pure  carbon  excepting  2*07  to  0*2? 
^ceai  This  compact  diamond  is  sold  in  the  region  at  75  cents  the  carat  of  three  and  one-sixth 
^TL-ns  troy,  and  the  masses  are  sometimes  l,()(>o  carats  in  weight. 

Brpw^ter  finds  that  diamonds  contain  generally  numerous  microscopic  cavities,  and  some  are 
T^^TBd  nearly  black  by  their  number;  and  arouud  these  cavities  the  diamond  shows  evidence 
i^  ccmjsessioD,  as  if  from  pressure  in  the  included  gas  when  the  diamond  was  crystallizing. 
I'«90Dds  have  been  observcKl  having  impressions  of  other  crystals. 

Vs  bigest  diamond  of  which  we  have  any  knowledge  is  mentioned  by  Tavemier  as  in  posses- 
f  oa  of  the  Great  Mogul.  It  weighed  originally  900  carats,  or  2769*8  grains,  but  was  reduced  by 
t.ttiiL?  t)  861  grains  It  has  tlie  form  and  size  of  half  a  hen's  egg.  It  was  found  in  1550  in  the 
dsgof  Colone.  The  Pitt  or  Regent  diamond  weighs  but  136*25  carats,  or  419^  grains;  but  is 
i[  '.Q'>!einished  transparency  and  color.  It  is  cut  in  the  form  of  a  brilliant  and  is  estimated  at 
£I::5,<Xh!.  The  KoMnoor  measured,  on  its  arrival  in  England,  about  1^  inches  in  its  greatest 
w32&?(eT,  over  ^  of  an  inch  in  thickness,  and  weighed  I  ^^-^  carats,  and  was  cut  with  many 
kt'«^  It  has  since  been  recut,  and  reduced  to  a  diameter  of  \-h  ^7  It  nearly,  and  thus 
dkiiLished  over  one-third  in  weight.  It  is  supposed  by  Mr.  Tennant  to  have  been  originally  a 
^xaiffidron.  and  be  suggests  that  the  great  Russian  diamond  and  another  large  slab  weighing 
1^  cants  were  actually  cut  from  the  original  dodecahedron.  Tavemier  gives  the  original  weight 
t  T!?T  j  carats.  The  Rajah  of  Mattan  has  in  his  possession  a  diamond  from  Borneo,  weighing 
361  earacb.  The  mines  of  BrazQ  were  not  known  to  afford  diamonds  till  the  commencement  of 
±e  ISth  centnry- 

C&oriess  (tiamonds  are  in  general  most  highly  esteemed.  When  cut  and  polished,  a  diamond  of 
u^puK-st  wa%r  in  England,  weighing  one  carat,  is  valued  at  £12  ;  and  tlie  value  of  others  is 
■^~i3te«i  by  multiplying  the  square  of  the  weight  in  carats  by  1 2,  except  for  those  exceeding 
1^  csnta,  tlte  value  of  which  increases  at  a  much  more  rapid  rate.  This  rule  is  scarely  regarded 
scarket  2a  the  standard  of  purity  and  taste  for  different  countries  differs,  and  the  slightest  tinge 
of  .xCoralects  greatly  the  commercial  value.  Blue  is  an  exceedingly  rare  color ;  and  one  of  this 
siic-e,  the  Hope  diamond,  weighing  only  4^  carats,  but  of  peculiar  beauty  and  brilliancy,  is  valued 
d  iliSM.  A  yellowish  diamond  of  large  size  (value  £12,000)  has  been  found  by  Fremy  to  take 
iD:«^rKl  color  when  heated,  which  color  it  retains  for  two  or  three  days,  atid  then  resumes  the 
r^Lid  yellow.    An  emerald-green  diamond  in  the  Dresden  Treasury  weighs  31^  carats. 

Tn£aa.ient  Romans  had  rings  set  with  the  diamond,  and  us?d  thechippiiigs  for  arming  gravers' 
'4>/^  Fiinj  speaks  of  the  six-angled  form  of  the  crystals  of  the  adanias,  and  their  resemblance 
■  rio  pjramids  or  tops  placed  base  to  base,  a  description  that  would  apply,  perliaps,  as  well  to  a 
i:ibk  tiez^onal  pyramid  as  to  an  octahedron ;  yet  it  is  probable,  from  the  other  characters  men- 
y-vA.  the  hardness,  rarity,  small  size,  use,  and  occurrence  in  gold  regions,  that  the  octahedral 
•ismA  was  referred  to.  The  adamas  of  the  ancients  included  some  corundum  and  other  hard 
u-^±  ind  even  hard  metal  Theophrastus  makes  no  mention  of  the  true  diamond.  (See,  on  the 
iin^aaofthe  ancients.  King  on  Precious  Stones  and  Gems,  p.  19.) 

Tbe  method  of  polishing  diamonds  was  discovered  in  1456,  by  Louis  Berquen,  a  citizen  ot 
2:3^-  previous  to  which  time  the  diamond  was  known  m  Europe  only  in  its  uncut  state.  It 
Kxm  to  have  been  practised  long  before  in  India,  the  faceting  of  the  Kohinoor  dating  far  back 
aoaceertain  tame.    (See  King,  pp  30,  31.) 

Tie  diamond  has  probably  proceeded,  like  mineral  coal  and  oil,  from  the  slow  decomposition  of 
^^bie  matennl,  or  even  from  animal  matters,  either  source  affording  the  requisite  carbon ;  but 
3  bs  been  formed  under  those  conditions  as  to  heat  that  has  produced  the  metamorphisra  of 
vsliaceous  and  arenaceous  schists  and  their  auriferous  quartz  veius ;  since  it  is  found  exclusively 
^^^:4ir^ous,  or  in  the  sands  derived  from  gold-bearing  rocks.  The  schists  that  were  altered 
E'i?  time  may  have  previously  been  shales  impregnated  with  petroleum,  or  other  carbonaceous 

^^tiQcca  (hydrocarburets)  of  organic  origin.    Chancourtois  observes  that  the  formation  (Vom  a 

l~:n)earonrctted  vapor  or  gas  is  analogous  to  that  of  sulphur  from  hydrosulphurcttcd  emanv 

•wu  In  the  oxydation  of  the  latter  by  the  humid  process,  the  hydrogen  becomes  oxydized,  and 
^  apart  of  the  sulphur  changes  to  sulphurous  acid,  the  rest  remaining  as  sulphur.  So  in  the 
M  oxydation  of  a  carburetted  hydrogen,  the  hydrogen  is  oxydhsed,  part  of  the  carbon  becomei 
ttbisic  ackl,  and  thi«  rest  remains  as  carbon  and  may  form  crystallized  diamond. 
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NATIVE   ELEMENTS. 


25.  GRAPHrm.  Plumbago,  MolybdiBna,  Bly-Ertz,  Bromdl^  Min.,  68,  1739  [not  Plumb) 
Agric.^  Oesner],  Biyertz  pt.  Mica  pictoria  nigra,  Molybdaena  pt,  WcUL,  131,  1747.  Mica  i 
Peintres,  Crayon,  lY.  Trl.  Wall,  1753.  Black  Lead.  Reissbley  {= Drawing-lead)  Germ.  Mol 
daenum  Xinn.,  1768.  Plumbago  jSnc^ee/e  (proving  its  carbon  nature),  Ak.  H.  Stockholm,  17 
Plombagine  de  Lisle,  Crist.,  1783.  Graphlt  Wern,,  Bergm.  J.,  380, 1789,  KarsL,  Mus.  Lesk- 
339,  1789.    Carburet  of  Iron.    Per  carbur^  Fr, 

Hexagonal.  In  flat  six-sided  tables.  IiAli=S5^  29',  Kenngott,  by  c 
culation  from  Ticonderoga  crystals,  which  have  the  planes  2i?,  |-2  and  2 
with,  approximately,  OAf-2=137°,(? A 2=110°, and  (9a2=122°.  Aplai 
observed  by  Haidinger,  is  probably  J^i?,  or  ^2  ;  the  angle  measured,  40°  5 
was  the  basal  angle  of  the  pyramid.  The  basal  planes  {0)  are  often  striat 
parallel  to  the  alternate  edges.  Cleavage  :  basal,  perfect.  Commonly 
imbedded,  foliated,  or  granular  masses.  Rarely  in  globular  concretio 
radiated  in  structure. 

^  H.=l— 2.  G.=2-0891;  of  Ticonderoga,  2*229  Kenngott;  2-14  Wu 
siedel,  Fuchs.  Lustre  metallic.  Streak  black  and  shining.  Color  iru 
black — dark  steel-gray.  Opaque.  Sectile;  soils  paper,  Thin  lamin 
flexible.     Feel  greasy. 

Var. — (a)  Foliated;  (6)  columnar,  and  sometimes  radiated;  (c)  scaly,  massive,  and  slat 
(d)  granular  massive ;  (c)  earthy,  amorphous,  without  metallic  lustre  except  in  the  streak ;  (/ ) 
radiated  concretions. 

Oomp. — Pure  carbon,  with  often  a  little  oxyd  of  iron  mechanically  mixed.  Scheele  (1 779,  L  i 
and  some  later  chemists  made  the  iron  essential,  and  the  species  a  carburet  of  iron.  Vanuxem 
1826  (J.  Ac.  Philad.,  v.  21)  showed  that  the  iron  was  an  oxyd,  and  unesscDtial.  He  obtairj 
from  the  graphite  of  Bustletown,  Pa.,  Carbon  94*4,  ox.  iron  and  manganese  i'4,  silica  2-6,  ft  0-6 
99,  Fuchs  found  (J.  pr.  Ch.,  vii.  253)  only  0-33  p.  c  of  ash  (or  impurities)  in  that  of  Wunsiedi 
a  pure  black,  amorphous,  unmetallic  kind,  metallic  in  streak,  having  G.=2*14;  Fritzscho  (B.  1 
Ztg.,  323,  1854)  0-9  in  that  of  Ceylon. 

The  following  are  analyses  of  different  graphites  by  C.  Mdne  (C.  B.,  Ixlv.  1091,  1867): 


Comp.  of  100  parts  of  ash. 

.  G. 

Carbon 

Vol 

Ash 

81 

3tl 

AJk. 
fe  %,&  losj 

1.  Ural,  Mt  Alibort 

21759 

94-03 

0-72 

525 

64-2 

24-7 

10-0 

0-8     0-3 

2.  Cumberland,  Eugland 

2-3455 

91-55 

1-10 

7-35 

62-5 

28-3 

12-0 

6-0     1-2 

3.  Mugrau,  Bohemia 

2-1197 

9105 

4-10 

4-85 

61-8 

28-5 

8-0 

0-7     1  0 

4.  Zaptan,  Lower  Austria 

2-2179 

90-63 

2-20 

717 

65-0 

30-0 

14-3 

—     0-7 

5.  Swarbock,  Bohemia 

2  3438 

88-05 

1-05 

10-90 

62  0 

28-5 

6-3 

1-5     1-7 

6.  Fagerita»  Sweden 

2-1092 

87-65 

155 

1080 

58-6 

31-5 

7-2 

0-5     2-2 

7.  Cumberland 

2-5857 

84-38 

2-6-i 

13-00 

62-0 

250 

100 

2-6     0-4 

8.  Passau,  Bavaria 

2-3032 

81-08 

7-30 

11*62 

537 

35-6 

6-8 

1-7     2-2 

9.  Buckingham,  Canada 

2-2863 

78-48 

1-82 

19-70 

660 

25-1 

6-2 

0-5     12 

10.  Cumberland 

2-4092 

7810 

6-10 

15-80 

68-5 

30-5 

7-5 

3-5      — 

11.  Ceara,  Brazil 

2-3865 

77-15 

2-55 

20-80 

790 

11-7 

7-8 

1-5      — 

12.  Passau,  Bavaria 

2-3108 

73-65 

4-20 

2215 

69-5 

211 

6-5 

2-0     1-9 

13.  Madagascar 

2-4085 

70-69 

518 

24-13 

59-6 

31-8 

C-8 

1-2     0-6 

14.  Ceylon 

2-2659 

68-30 

6-20 

26-50 

60-3 

41-5 

8-2 

—      — 

15.  Pissie,  Hautes-Alpes 

2-4572 

59-67 

3-20 

37-13 

68-7 

20-8 

8-1 

1-5     0-9 

Other  analyses:  16-19,  Y. 

Regnault  (Ann.  Ch.  Phys.,  II.  L 

202);  20, 

21,  0.  G.  Wheeler  (pri 

sontrib.): 

C 

H 

Ash 

16.  Canada  (L) 

86-8 

0-6 

12-6=99-9  Regnanlt. 

17.        "      (II) 

7635 

0-70 

23-40= 

100-45 

Regnault. 

18.        "      (III.) 

9856 

1-34 

0-20= 

100-10 

Kegnault 

19.  Siberia 

89-51 

0-60 

10-40= 

1 00-5 1 

Regnault 

20.  Albert  mine,  J 

Siberia 

94-7 

6  3=100  Wheeler. 

21. 

t( 

97-17 
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100  Wheeler, 
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Id  the  G.  of  Mariinskoi,  v.  Jovreinof  found  (Russ.  B.  J.  1849)  C  04-77,  ash  5  22  (=§i  2*04,  Pe 
}->X  A\  0-88,  Mg,  Ca  0-17);  v.  Laakovskj  found  (Bull.  S  c.  Nat.  Mosc  185r>)  in  a  plumose  var. 
C  S  ;-J55,  ash  151U,  water  0888;  v.  Pusirevaki  found  (Verh.  Mlu.  Gcs.  St.  Pot  1857,  1858)  C 
>jt03,  Si  10  98,  fi  3-77,  with  some  Fe,  Oa,  itu,  and  G.  =  2-2(5-2-31.  In  G.  Of  the  Kirghn 
iSteppe,  Hermann  found  C  40-55,  earthy  matters  56-56,  ll  2-80  =  100.  These  results  show  that 
the  variations  arising  from  impurities  are  great.  The  material  analyzed  by  Wheeler  is  that  uued 
by  the  firm  of  A.  W.  Paber. 

TremeTihet^riie,  Piddington,  appears  to  be  impure  graphite,  or  is  between  coal  and  graphite ;  it  if 
scaly  in  structure,  and  highly  metallic  in  lustre.  It  afforded  Piddington  Carbon  85*70,  water  and 
sulphur  4*00,  sesquiozyd  of  iron  2*50,  earthy  impurities,  chiefly  silica,  7-50,  water  and  loss  0"30= 
100;  the  iron  occurs  as  sulphuret     Tenasserim^  Rev.  F.  Mason,  Maulmain,  1852,  p.  52. 

Pyr.,  etc — At  a  high  temperature  it  bums  without  flame  or  smoke,  leaving  usually  some  red 
oxyd  of  iron.  B.B.  infusible ;  fused  with  nitre  in  a  platinum  spoon,  deflagrates,  converting  the 
reagent  into  carbonate  of  potash,  which  effervesces  with  acids.     Unaltered  by  acids. 

Ohs. — Graphite  occurs  in  beds  and  imbedded  masses,  lamina*,  or  scales,  in  granite,  gneiss,  mica 
schist,  crystalline  limestone.  It  is  in  some  places  a  result  of  the  alteration  by  heat  of  the  cool  of 
the  coal  formation.    Sometimes  met  with  in  greenstone.    It  is  a  common  furnace  product. 

A  fine  variety  of  graphite  occurs  at  Borrowdale  in  Cumberland,  in  nests  in  trap,  which  occurs 
in  day  slate ;  in  Gleustiathfarrar  in  Invernesshire,  forms  nests  in  gneiss ;  at  A  rendal  in  Norwtiy,  in 
quartz;  at  Pargas  in  Finland;  in  the  Urals,  Siberia,  Finland;  in  various  parts  of  Austria;  Prus- 
sia ;  France ;  at  Craigman  in  Ayrshire,  it  occurs  in  coal  beds,  which  have  been  altered  by  contact 
with  trap.  In  Irkutsk,  in  the  Tunkinsk  mts.,  at  the  very  valuable  Mariinskoi  graphite  mine,  a 
large  mass  has  been  obtained,  having  the  structure  of  the  wood  from  which  it  was  formed.  Large 
quantities  are  brought  from  the  East  Indies. 

Forms  beds  in  gneiss,  at  Sturbridge,  Mass.,  where  it  presents  a  structure  between  scaly  and 
fine  granular,  and  an  occasional  approximation  to  distinct  crystallizations ;  also  at  Nortli  Brook- 
Held,  Brim^eld,  and  Hinsdale,  Mass.;  extensively  in  Cornwall,  near  the  llousatouic,  and  in  Ash- 
ford,  Conn. ;  also  in  Brandon,  Vt. ;  at  Grenville,  C.  E.,  associated  with  sphene  and  tabular  spar 
in  granular  limestone.  Foliated  gpraphite  occurs  in  largo  quantities  at  Ticondoroga,  on  Lake  George ; 
also  upon  Roger's  Rock,  associated  with  pyroxene  and  sphene.  Near  Amity,  Orange  Co.,  N.  Y., 
it  is  met  with  in  white  limestone,  accompanying  spinel,  chondrodite,  hornblende,  etc. ;  at  Rossio, 
St  Lawrence  Co^  N.  Y.,  with  iron  ore,  and  in  gneiss ;  in  Franklin,  N.  J.,  in  rounded  concre- 
tions radiated  within ;  in  Wake,  N.  C. ;  on  Tyger  River,  and  at  Spartenburgh  near  the  Cowpens 
Pumaoe,  S.  C. ;  also  in  Bucks  Co.,  Penn.,  three  miles  from  Attleboro',  associated  with  tabular 
spar,  pyroxene,  and  scapolite;  and  one  and  a  half  miles  from  this  locality,  it  occurs  in  abundance 
in  syenite,  at  Mansell's  black  lead  mine.    There  is  a  largo  deposit  at  St.  John,  New  Brunswick. 

In  the  United  States,  the  mines  of  Sturbridge,  Mass.,  of  Ticondcroga  and  Pishkill,  N.  Y.,  of 
Brandon,  V t,  and  of  Wake,  N.  C,  are  worked ;  and  that  of  Ashford,  Conn.,  formerly  aflbrded  a 
brge  amount  of  graphite. 

the  name  black  lead,  applied  to  this  species,  Is  inappropriate,  as  it  contains  uo  lead.  Tho  name 
graphite,  of  Werner,  is  derived  from  yo  i^'o,  /  iffiite. 

Nordenskiold  makes  the  graphite  of  Ersby  and  Storgard  nwnodinic^  with  the  inclination  of  the 
rertical  axis  88'  14',  i-i  (cleavage  face)  on  faces  of  oblique  pri8m=106'*  21',  and  angle  of  prism 
IM' 84' cPogg.,  xovL  110). 
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SULPHIDS,  TBLLUB1D8,   BTO. 


n.  SULPHIDS,   TELLURTDS,    SELENIDS,    AESENIDS, 
ANTIMONIDS,    BISMUTHIDS. 


There  are  three  natural  divisions  of  the  species  of  this  section : 

1.  Simple  Sulphids  and  Tellubids  of  Metals  of  the  Sulphur  or 
Arsenic  Group. 

2.  Simple  Sulphids,  Tellurids,  Selenids,  Arsenids,  Aihtmonids,  Bis- 
MUTHiDS,  of  Metals  of  the  Gold,  Iron,  and  Tin  Groups.  Some  of  tlie 
species  contain,  along  with  sulphur,  also  arsenic,  antimony,  or  bismuth  ; 
but  the  arsenic,  antimony,  or  bismuth,  in  such  cases,  replaces  sulphur  as 
its  isomorph. 

3.  Double  Sulphids  :  or  SuLPHARSENriEs,  Sulphantimonites,  Sulpho- 

BISMUTHITES. 

In  this  section  of  Sulphids,  etc.,  the  atomic  weights  of  arsenic^  antimony  and  bismuth  are  talvcn 
at  half  the  value  given  in  the  table  on  pagexvi,  as  it  is  in  this  state  that  thej  approximate  to  sul- 
phur in  the  forms  and  relations  of  their  compounds.  The  atomic  weights  thus  halved  are,  for 
arsenic  37*6,  antimony  61,  bismnth  105;  that  of  sulphur  being  16. 


1,  SIMPLE  SULPHIDS  AND  TELLURIDS  OF  METALS  OF 
THE  SULPHUR  AND  ARSENIC  GROUPS. 

1.  REALGAR  GROUP.    Composition  RS.    Crystallization  Monodinia 

26.  Realgar,  AsS. 

2.  ORPIMENT  GROUP.    Composition  R'S*.    Crystalh'zation  Orthorhombia 

27.  Oepimbnt,  As'S*  29.  Sttbnitb,  Sb'S* 

28.  DiMORPHITB,       ?As*S*  30.  Bbsmuthinite,    BiW 

3.  TBTRADYMITB  GROUP.    Containing  Bi,  Te. 

31.  Tbtradymitb,  33.  WKHBLmt 

32.  JOSEITE. 

4  MOLYBDENITE  GROUP.    Contaming  Molybdenum. 

34.   MOLYBDKNITB,  MoS'. 

26.  REALGAR.  llavSupiirt  Theophr,,  325  B.a  Lav6apdxn  IHoscor,^  50  AD.  Sandaracha  Ptin^ 
XXXV.  6,  17  A.D.  Sandaraca  Genru  Reuschgecl,  Rosgeel,  Agric.^  444,  etc.,  1529.  Interpr.,  468, 
1546.  Rauschgelb  pt,,  Arsenicum  sulphure  niixtum,  Risigallum  pt.,  Realgar,  Arsenicum  rubrum, 
TToiZ.,  224,  1747.     Arsenic  rouge  Fr,  Trl  Wall.,  4u6,  1753.     Bealgar  natiQ  Rubine  d'Arseniq 
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(Ii-£wie:,iii.  333, 1783.  BedSulphuretof  Araenia  Bothea  Bau8c>.gelb,  Opennent,  G^trm.  Arsenic 
ntUiir^  rouge  /V. 

Monoclmic.    C=66°  5',  Ihl=n°  26',  Marignac,  Scacchi  Oh  14=138° 
21' ;  a.b:  c=0-6755  :  1 :  0-6943. 

C>  A  7=104'' 12'  <?  A  1-1=113"' 55'  a  A    1=133°  1' 

<?Al-i=139   38  t-2A*.2=113     6  aAl-2=116    1 

Cleavage :  i-l,  0  rather  perfect ;  I,  »-« in  traces.    Also  granular,  coarse 
or  fine ;  compact. 


0                                 1 

-J.2 

-1-2 
i-2 
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i-4 
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-1-t 
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ir^ 
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8-6 
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2-2 

2.4 

2-i 

fi 

H 

1-J 

1 

1-2 

1-4 

1-t 

i-i 

i-2 

Observed  planes. 

H.=1'5 — 2.  G.=3-4 — 3*6.  Lustre  resinous.  Color  aurora-red  or 
orange-yellow.  Streak  varying  from  orange-red  to  aurora-red.  Trans- 
parent— translucent.     Fracture  conchoidal,  uneven. 

Oomp. — As  S=rSuIphur  299,  arsenic  70*1=100.  A  specimen  from  Pola  de  Lena  in  Asturia, 
3pain,  gave  Hugo  Miller  (J.  Ch.  Soc.,  xi.  242)  S  3000,  As  ^O^S. 

Pyr.,  etc. — In  the  closed  tube  melts,  volatilize?,  and  gives  a  transparent  red  sublimate ;  in  th<^ 
9peu  tube,  sulphurous  fumes,  and  a  white  crystalline  sublimate  of  arsenous  ncid.  B.B.  on  char- 
eoal  bums  with  a  blue  flame,  emitting  arsenical  aud  sulphurous  odors.     Soluble  in  caustic  alkalies. 

Obs.— Occurs  with  ores  of  silver  and  lead,  at  Felsobanya  in  Upper  Hungary,  at  Kapuik  aud 
Nagjag  in  Transylvania,  at  Joachimsthal  iu  Bohemia,  at  Schneeberg  in  Saxony,  nt  Andrcasberg 
m  the  Haiz ;  at  Tajowa  in  Hungary,  in  beds  of  clay ;  at  Binnonthal,  Switzerland,  in  dolomite ;  at 
Wiesloch  in  Baden,  in  the  Muschelkalk;  near  Julamerk  in  Kcordistan;  in  Vesuvian  lavas,  in 
minute  crystals.  Strabo  speaks  of  a  mine  of  sandaraca  (the  anciout  name  of  this  species)  at 
Pompeiopolis  in  Paplilagonia. 

For  recent  crystallographlc  observations  see  Hessenberg's  Min.  Notizen,  Nos.  1  and  3. 

The  name  realgar  is  of  Arabic  origin. 

Alt— Changes,  on  exposure,  to  orphnent  (As'  S*)  and  arsenolite  (As*  0'),  6  of  As  S  becoming 
2  As*  S*  and  2  As  being  set  free  which  changes  to  As'  0'  or  arsenolite  (Volger).  A  black  crust 
Bomtitimes  forms  on  realgar,  whioh  is  supposed  by  Volger  to  bo  a  sulphid  containing  less  sulphur 
than  realgar. 

27.  ORPIBSBNT.  'A^^ivik6¥  Theophr.  'Apat^iKSv  Dioscor.  Auripigmentum,  Arrhonicum,  PZm., 
xxxiii  22,  xxxiv.  56.  Auripigmentum,  Oerm,  Operment,  Agnc^  Interpr.,  463,  1546.  Orpiment 
Bausdigelb  pt,  Risigallum  pt.,  Arsenicum  flavum,  WaU.j  224, 1747.  Arsenic  jaune  lY.  trl.  Wall., 
L  406, 1753.  Gelbes  Bausohgelb  Oerm,    Arsenic  sulfure  jaune  Fr,  Yellow  sulphuret  of  Arsenic 

Orthorhombic.    /A  7=100°  40',  (?  A  1-1=126°  30';  a  :  6  :  (?=l-35ll  :1  j 
1'2059.    Observed  planes  as  in  the  annexed  figure. 
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suLPnros,  ETO. 


OAl.?=13r45' 
6^  A  2-2=127    27 


i'i  A  i-2  ov.  t-J=117*'  4:9' 
2-2  A  2-2    adj.  =  94    20 


l-i  A  1-1=83°  30' 

2-2  A  2-2  ov.  1-1=131    36 


Cleavago  :  i-l  liigbly  perfect,  i-i  in  traces,  t-i  longitudi 
nally  striated.  Also,  massive,  foliated,  or  columnar 
sometimes  reniform. 

H.  =  1-5  -  2.  G.  =  3-48,  Haidinger ;  34,  Breithaupt 
Lustre  pearly  upon  the  faces  of  perfect  cleavage ;  else 
where  resinous.  Color  several  shades  of  lemon-yellow. 
Streak  yellow,  commonly  a  little  paler  than  the  color, 
Subtransparent — subtranshicent.  Sub-sectile.  Thin  lami< 
nae  obtained  by  cleavage  flexible  but  not  elastic. 

Oomp.— As'  S*=Sulphur  39,  arsenic  61  =  100. 
F]^^.,  etc. — In  the  closed  tube,  fuses,  volatilizes,  and  gives  a  dark  vel< 
low  sublimate ;  other  reactions  the  r*ame  as  under  realgar.    Dissolves  in  nitromuriatic  acid  and 
caustic  alkalies. 

Obs.— Orpiment  in  small  crystals  is  imbedded  in  day  at  Tajowa,  near  Neusohl  in  Upper  Hun- 
gary. It  is  usually  in  foliated  and  fibrous  masses,  and  in  this  form  is  found  at  Kapnik  in  Tran- 
sylvania, at  Moldawa  in  the  Bannat,  and  at  Felsobanya  in  Upper  Hungary,  where  it  exists  iti 
metalliferous  veins,  associated  with  realgar  and  native  arsenic;  at  Hall  in  the  Tyrol  it  is  found  in 
gypsum;  at  St.  Gothard  in  dolomite;  at  the  Solfatara  near  Naples,  it  is  the  result  of  volcanic 
sublimation ;  in  Fohnsdorf,  Styria,  found  in  brown  coal.  Near  Julamerk  in  Koordistan,  there  is 
a  large  Turkish  mine.  Occurs  also  at  Acobambillo,  Peru.  Small  traces  are  met  with  in  Edeuville, 
Orange  CJo.,  N.  Y.,  on  arsenical  iron. 

The  name  orpiment  is  a  corruption  of  its  Latin  name  auripigmentum,  ^' golden  painty"  which  was 
given  in  allusion  to  the  color,  and  also  because  the  substance  was  supposed  to  contain  gold. 

The  crystalline  form  is  made  monoclinic  by  Breithaupt  (B.  H.  Ztg.,  xxv.  194).  He  makes  i-l  the 
ch'nodiagoual  plane,  and  i-i  the  front  or  orthodiagonal,  with  the  planes  i-f,  above  and  below  t-7, 
bemidomes,  inclined  at  unequal  angles  on  i-i,  that  below  at  an  angle  2^"  to  3""  the  smaller.  Also, 
he  makes  i-2  the  plane  /.    No  defijiite  measurements  are  given. 


28.  DIMORPHTTE.    Bimorflna  Scacchij  Mem.  OeoL  sulla  Campania,  Napoli,  116,  1849. 

Orthorhombic.      Two  typos :  (A),  /A  /=  98°  6',  Oa1-i=  127°  50' ;  a 
:  c=l-2S76  :  1  :  1-1526;  (C)  common  form,  /a/=100°32',  (?Al-?=127^ 
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V:  a:b:  <?=  1-3262  :  1 


1  -203. 
the  an- 


H.=1'5.     G.=3-o8 
low :  powder  saffron-yellow 


Observed  planes  as   in 
nexed  figures. 

In  A,  Oa  1=120°  23',  O  aU 
=  131°  50',  (9Afz  =  150°  49', 
1-?A  1-?  over  0  =  83°  40',  1  A  1 
ov.  14=111°  10'. 

In   B,  0Aft=121°  6',  OA^t 

=  151°7',(9Aff=lltj°40',i-|A 

i-J=I12°  45'.     Cleavage  none. 

Crj-stals  minute. 

Lustre  splendent  adamantine.     Color  orange-yel- 

Translucent  and  transparent.     Fragile. 


Ck>mp  — From  imperfect  trialg  by  Scacchi,  perhaps  As*  S'=Sulphur  24*55,  arsenic  T5-46=100. 

Pyr.,  etc.--Heated  in  a  porcelain  crucible  with  a  spirit  lamp,  affords  odorous  ftimes  and  be- 
comes red ;  with  more  heat  becomes  brown,  gives  off  yellow  fumes,  and  evaporates,  leaving  no 
residue ;  with  soda  a  garlic  odor.    Completely  soluble  in  nitric  acid. 

Obs.— From  a  fVimarole  of  the  Solfatara,  Phlegrsean  fields.  Crystals  not  over  half  a  millimetei 
in  their  longest  direction. 
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29.  STIBNrrZ!.  I^riiifit,  Eritfi,  TIXarwo^O.A/ioy,  Dioscor.  Stimmi,  Stibi,  Stibium,  PUn.,  xxxiii.  33, 
84.  Stibl  Spiessglaa,  BasU  VaUniine  (who  proved  it  to  contain  sulphur),  1430.  Lupus  metal- 
lonim  Alchem.  Spiess-GLiss-Erz  Bruckmann,  Berkwerke,  1727.  Spitsglasmahn,  Minora  Anti 
moiiii,  Antimonium  Sulphurs  mineralisatum,  WcUL,  237,  1747.  Grauspicssglaserz,  Granspioss- 
gbuzerz,  Antimonglanz,  Germ,  Antiraoino  sulfur^ /V.  Sulphuret  of  Antimony:  Gray  Anti- 
mony; .Antimony  Glance.  Stibine  Beud.,  Tr.,  ii.  421,  1832.  Antimonit  Uaid,,  Ilandb.,  508, 
1845.    Stibnite  Dana,  Min.,  1854. 

Ortliorhombic.  /A  7=90^  54',  6^  A  1-1=134°  16' ;  a:b:  c=l-0259  ;  1  : 
i'0158.  Observed  planes:  0 ;  vertical  /,  t-i,  i-l^  i-\,  i-\^  i-\,  ?-2,  iA,  M, 
2-5,  i-\,  i-2,  i-l ;  domes,  |-f,  i^-t,  ^-i,  l-I,  ^i,  |-i,  |-i,  l-I,  ^-I,  f -i,  8-i ;  octalio- 
drons,  i,  i,  1,  3;  l-f,  1-|,  l-f,  1-|,  1-^,  f2,  f 2,  fi,  f 2,  2-2,  f)  2,  3-;l,  fl, 
f-4.     Xrenner. 

OAl-z=:134°42'i 
i-2Ai-2,  mac., =127    36 


l-I  A  l-i,  top, =89    24 


(?Ai=154°  20'. 
Oa1=124   45 
0  A  2-2=113    49 

Lateral  planes  deeply  striated 
Ion c^itiidin ally.  Cleavage :  i-l  highly 
perfect.  Often  columnar,  coarse  or 
line ;  also  granular  to  impalpable. 

n.=2.  G.=4-516,  Ilauy;  4-62, 
Mohs.  Lustre  metallic.  Color  and 
streak  lead-gray,  inclining  to  steel- 
gray:  subject  to  blackisn  tarnish, 
sometimes  iridescent.  Fracture 
small  8ul)-conchoidal.  Sectile.  Thin 
laminae  a  little  flexible. 


6^  A  1=124°  45'. 
lAl,brach.,=108    40 
lAl,  bas.,=110    30 
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/h>. 


^/ 


Comp. — Sb'  S*=Sulphur  28  2,  antimony 
71*8=100.  Bergmann,  who  made  the  lirst 
determination  of  the  sulphur  in  the  mineral 

(Opusa,  ii.  167,  1782),  obtained  S  26,  Sb  74  =  100.  Eight  analyses  of  stibnito  from  Arnsberg, 
Westphalia,  gave  Schneider  a  mean  of  Sb  7 1  48,  S  28*52,  excluding  o-33  p.  c.  of  quartz;  the 
results  of  the  analyses  varied  from  71  "441  to  71*519  (Pogg.,  xcviii.  293).  Schnabel  obtained 
for  the  same  Sb  72"02,  S  2785,  Fe  o*l8  (Ramm.  Min.  Oh.,  39). 

Pyr^  etc. — In  the  open  tube  sulphurous  and  antimonous  fumes,  the  latter  condensing  as  a 
white  sublimate  which  B.B.  is  non-volatile.  On  charcoal  fuses,  spreads  out,  giver'  sulphurous 
tod  antimonous  fumes,  coats  the  coal  white  with  oxyd  of  antimony;  this  coating  treated  in  R.F. 
tinges  the  flame  greenish-blue.     Fus.  =  l.     When  pure  perfectly  soluble  in  muriatic  acid. 

Oba. — Occurs  with  spathic  iron  in  beds,  but  generally  in  veins.  Often  associated  with  blonde, 
heavy  spar,  and  quartz. 

Met  with  in  veins  at  Wolfsberg,  in  the  Ilarz:  at  Braunsdorf.  near  Freiberg;  at  Przibram; 
Pelsobanya,  Schemnitz,  and  Kremuitz,  in  Hungary,  where  it  often  occurs  in  diverging  prisms, 
8everal  inches  loug,  aocompanied  by  crystals  of  heavy  spar  and  other  mineral  species  ;  at  Pereta, 
in  Tuscany,  in  crystals:  in  Katharine  nberg,  in  the  Urals;  in  Dumfriessliirc,  fibrous  and  laminated; 
in  Corawali,  abundant  near  Padstowand  Tintagel;  also  crystallized  at  Wheal  Boys ;  at  Hare  Hill, 
in  Scotland ;  in  Perthshire.     Also  found  at  different  Mexican  mines.     Also  abundant  in  Borneo. 

In  the  United  States,  it  occurs  sparingly  at  Oarmel,  Penobscot  Co.,  Me  ;  at  Cornish  and  Lyin(\ 
N,  H.;  at  **  Soldier's  Delight,"  Md.;  abundant  in  the  granitic  range,  south  side  of  Tulare  valley, 
near  pass  of  San  Amedio;  in  the  Humboldt  mining  region  in  Nevada,  and  usually  argentiferous; 
also  in  the  mines  of  Aurora,  Esmeralda  Co.,  Nevada.  Also  found  in  New  Brunswick,  -JO  m.  from 
Fredericton,  S.  W.  side  of  St.  John  R. 

This  ore  affords  nearly  all  the  antimony  of  commerce.  The  crude  antimony  of  the  shopB  \t 
obtained  by  simple  fusion,  which  separates  the  accompanying  rock.  From  this  product  most  of 
the  pharmaceutical  preparations  of  antimony  are  made,  and  the  pure  metal  extracted. 

This  ore  was  employed  by  the  ancients  for  coloring  the  hair,  eyebrows,  etc.,  to  increase  th€ 
sipparent  size  of  the  eye  j  whence  they  called  the  ore  jrAarvJ^yaA/zai',  from  wAu-  «,  Iroad^  and  oipdaXiii^ 
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eye.  According  to  Dioscorides,  it  was  prepared  for  this  purpose  by  endosmg  it  in  a  lamp  a 
dough,  and  then  burning  it  in  tlie  coals  till  reduced  to  a  cinder.  It  was  then  extinguished  wilS 
milk  and  wine,  and  again  placed  upon  coals  and  blowu  till  ignition :  after  ^'hich  the  heat  wa 
discontinued,  lest,  as  Pliny  says,  "  plumbum  flat,"  it  become  ledd.  It  hence  appears  that  the  motti 
antimony  was  occasionally  seen  by  the  ancients,  though  not  distinguished  from  lead. 

On  cryst.  see  Krenner,  Ber.  Ak.  Wien,  IL  1864,  436. 

Alt— Changes  on  exposure  by  partial  oxydation  to  antimony  blende  (2  Sb*  S*  +  Sb'  0"),  and  bjl 
further  oxydation  to  vcUentiniie  [^  O').  Antimony  ochre  (SV  0"+bb'  0*),  and  also  Sb*l)^4-5li 
sre  other  results  of  alteration. 

I 

30.  BISMX7THINITB.  Visimutum  Sulphure  mineralisatum  (fr.  Riddarhyttan)  Cronst,  193i 
1158.  "Wismuthglanz  G^erm.;  Bismuth  sulfur^  ^^  Sulphuret  of  Bismuth.  Bismuth  Glancey 
Bismuthine  Beud.^  Tr.,  il  418,  1832.    BIsmutholamprite  GlocJc^  Syn.,  27,  184*7. 

Ortliorhombic.  IaI=9V  30'.  Observed  planes  /,  i-i,  i-T,  i-8,  Brooke. 
Cleavage :  bracbydiagonal  perfect ;  macrodiaajonal  less  so ;  basal  perfect. 
In  aciculiir  crystals.     Also  massive,  with  a  foliated  or  fibrous  structure. 

H.=2.  G.=6-4~6'459  ;  7*2:  7-16,  Bolivia,  Forbes.  Lustre  metallic. 
Streak  and  color  lead-gray,  inclining  to  tin-white,  with  a  yellowish  or  m- 
descent  tarnish.     Opaque. 

Oomp.--Bi*  S'=Sulphur  18*75,  bismuth  8l'25=100 ;  isomorphous  Avith  stibnite.  Anal>'8es :  1, 
H.  Rose  (Gilb.  Ann.,  IxxiL  192);  2,  Wehrle  (Baumg.  Ztg.,  x.  385);"  3,  Scheerer  (Pogg.,  Ixv.  299); 
4,  Hubert  (Haid.  Ber.,  iii.  401);  6,  Rammelsberg  (6th  Suppl,  26  L);  6,  F.  A.  Genth  (Am.  J.  Sou, 
IL  xxiiu  415);  7,  D.  Forbes  (Phil.  Mag.,  IV.  xxix.  4) : 

Bi 
80-98=09-70  Rose. 
80-96=99-24  Wehrle. 

79-77,  Fe  015,  Ou  014=9918,  Scheerer;  G.  6403. 
74-55,  Fe  0*40,  Cu  3*13,  Au  0*53,  Pb  2-26=100-33  Huliert. 
78-00,  Fe  1-04,  Cu  2-42=99-88  Rammelsberg. 

77-33,  Fe  0-31,  Ou  0*39,  Te  030,  Sc  ir.,  Actinolite  2-93=99-45  Genth. 
80*93=100'54  Forbes. 

Pyr.,  etc. — In  the  open  tube  sulphurous  fumes,  and  a  white  sublimate  which  B.B.  fuses  into 
drops,  brown  while  hot  and  opaque  yellow  on  cooling.  On  charcoal  at  Orst  gives  sulphurous 
fumes,  then  fuses  with  spirting,  and  coats  the  coal  with  yellow  oxyd  of  bismuth.  Fus.=l.  Dis- 
solves readily  in  hot  nitric  acid,  and  a  white  precipitate  falls  on  diluting  with  water. 

Obs. — Accompanies  molybdenite  and  apatite  in  quartz,  at  Brandy  Gill  Carrock  Fells,  in  CJiim- 
berlaud,  having  a  foliated  structure;  occurs  near  Redruth;  at  Botallack  near  Land's  End;  at 
Herland  Mine,  Gwenuap ;  with  childrenite,  near  Callington ;  at  Lanoscott  mine,  near  St.  AusteU  • 
at  Johanngeorgenstadt,  Altenberg,  Schneeberg,  in  limestone ;  with  cerium  ore  at  Riddarbyttau, 
Sweden ;  at  the  San  Baldomero  mine,  near  Sorato,  Bolivia,  foliated,  massive,  and  acicular. 

Occurs  with  gold,  pyrite,  and  clialcopyrite  in  Rowan  Co.,  N.  C,  at  the  Baruhardt  vein.  Re- 
ported by  Sliepard  to  have  been  found  with  chrj-soberyl  at  Haddam,  Ct. 

G.  Rose  obtained  from  artificial  crystals,  I A  1=90"  40',  i-2  Ai-2=53'  40'  and  126'  20',  /A«-i= 
135"  20',  i-4 A  1-4=28"  23',  i-4Ai-4=152''  14'.  G.=7*10— 6'89,  the  variation  depeuding  on  some 
bismuth  present.    Pogg.,  xci.  402. 

31.  TBTRADYMTTIS.  Ore  of  Tellurium  (fr.  Tellemark)  Efmark,  Trans.  G.  Soc.,  iii.  413,  June 
1,  1815.  Telhmvisrauth  (fr.  Riddarhyttan)  .Bterz.,  Ac.  H.  Stockh.,  1823.  Telluric  Bismutli.  Te- 
tradymite  (fr.  Schubkau)  Haid,^  Baumg.  ZS.,  ix.  129,  1831.  Bismuth  tellure,  Tellnro  selenid 
bismuthifero  Fr,  Bornine  JBeud,  Tr.,  iu  538,  1832.  Bismuthotellurites  pt  Glocker^  Syn.  19, 
1847.    Tellurbismuth  Batch,  Am.  J.  ScL,  IF.  xxxv.  99,  1863. 

Hexagonal.  6>a7?=118°  38',  HaR  =  81°  2';  a  =  1-5865.  -2a-2= 
06°  40',  Oa~2=:105°  16',  Haid,  from  Schubkau  crystals.  Crystals  often 
tabular.    Cleavasce :  basal,  very  perfect.    Also  massive,  foliated,  or  granular. 

H. = 1  -5 — 2.  5. = 7*2 — 7'9,  Lustre  metallic,  splendent.  Color  pale  steel- 
gray.     Kot  very  sectile.     Laminae  flexible.     Soils  paper. 
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1. 

2. 
8. 
4. 

Riddarbyttau 
Retzbanya 
GjoUebilk 
Oravicza 

18-72 
18-28 
1912 
19-46 

6. 

Cornwall 

18-42 

6. 

7. 

Riddarhyttan 
Bolivia 

18-19 
19-61 

31 

Oomp.,  Var. — Consists  of  bismuth  and  tellurium,  with  sometimes  sulphur  and  selenium.  If 
BolphttT,  when  present,  replaces  part  of  the  tellurium,  the  analyses  for  the  most  part  afford  th« 
general  formula  Bi'  (Te,  S)^ 

Var.  \.—Free  from  sulphur.  Bi'  Te'=Tellurium  481,  bismuth  51-9 ;  analyses  1—7.  0=7*868, 
from  Dahlonega,  Jackson;  7*642,  id.,  Balch. 

2.  Sulphurous.  Bi*  (|  Te  +  iS)*;  analyses  8—11.  O.=7'500,  crystals  from  Schubkau,  Wehrle ; 
7514,  id-,  Baumgartner ;  7'237,  fr.  Davidson  Co.,  Gentli.  The  name  Bomine,  aHer  von  Born,  was 
given  by  Beudant  in  1 832,  and  Wehrle*s  analysis  of  the  Schubkau  ore  was  the  only  one  cited. 

3.  Sdsniferous,  The  Tellemark  ore,  according  to  Berzelius,  gives  B.B.  a  strong  odor  of 
aeleninm. 

Analyses:  1—3,  Gcnth  (Am.  J.  Sci.,  II  xix.  16);  4,  6,  Genth  (ib.,  xxxi.  368);  6,  7,  D.  >f.  Balch 
(ib.,  XXXV.  99);  8,  Wehrle  (Schw.  J.,  lix.  482,  1830);  9,  Berzelius  (Jahresh.,  xii.  178,  1831);  10, 
Hruschauer  (J.  pr.  Ch.,  xlv.  456);  11,  C.  T.  Jackson  (This  Min.,  712,  1850);  12,  Genth  (Am.  J. 
Sd^IL  xvL  81): 

Te         8       Se      Bi       Fe 


1.  Fluvanna  Co.,  Va  48-19 

tr. 

53-07 

=  101-26  Genth- 

o              a                   11 

47-07 

ir. 

53-78 

=100-85  Genth. 

3.          "               " 

49-79 

tr. 

51-56 

=  101-35  Genth. 

4.  Dahlonega 

48-22 

<f. 

tr. 

[50-83] 

0-17 

Cu  0-06,  All,  quartz,  etc.,  0-72=100  Genth. 

5. 

47-25 

/r. 

Ir. 

50-97 

0-25 

"  0-06,      ••        "      "  0-80=99-33  Genth. 

6.          » 

48-26 



51-46 



=  99-72  Balch. 

7.         « 

48-73 



51-57 



=  100-30  Balcli. 

8.  Schubkau 

34-6 

4-8 

tr. 

600 

=  99-4  Wehrle. 

9.         " 

3605 

4-32 

— 

58-30 



gangue  075 =99*42  Berz. 

10. 

35-8 

4-6 

_ 

59-2 

=99-6  Hruschauer. 

11.  Whitehall,  Va. 

35-05 

3-65 



58-80 

An,  Pi,  Si  2-70= 100-20  Jackson. 

12.David8onCo.,N.C.33  84 

6-27 

tr. 

61-35 

=  100-46  Genth. 

F»her  obtained  in  an  analysis  of  the  Fluvanna  mineral,  6*81  p.  c  of  selenium.  But  Dr.  Genth 
finds  in  it  no  selenium  or  sulphur.  C.  T.  Jackson  obtained  (Am.  J.  Sci.,  II.  xxvii.  366)  the  compo- 
sition of  joseite  for  the  Dolilonega  mineral ;  but  the  later  results  of  Genth  and  Balch  havo 
shown  this  to  be  incorrect. 

P3rr. — In  the  open  tube  a  white  sublimate  of  tellurous  acid,  which  B.B.  fuses  to  colorless  drops. 
On  charcoal  fuse;!,  gives  white  fumes,  and  entirely  volatilizes;  tinges  the  R.F.  bluish-green; 
coats  the  coal  at  first  white  (tellurous  acid),  and  finally  orange-yellow  (oxyd  of  bismuth);  some 
varieties  give  sulphurous  and  selenous  odors ;  that  from  Fluvanna  Col,  Va.,  gave  Fisher  a  red 
sublimate  of  selenium  in  the  open  tube. 

Obs.— Occurs  at  Schubkau  near  Schemnitz;  at  Betzbanya;  at  Tellemark  in  Norway ;  at  Bast- 
naes  mine,  near  Riddarhyttan,  Sweden. 

lu  the  United  States,  in  Virginia,  at  the  Whitehall  gold  mines,  Spotsylvania  Co.,  at  Monroe 
mine,  Stafford  Co.,  and  Tellurium  mine,  Fluvanna  Co.,  with  native  gold ;  in  North  Carolina,  David- 
son Co.,  about  5  m.  W.  of  Washington  mine,  in  foliated  scales  and  lamellar  nmsses  along  with 
gold,  chalcopyrite,  magnetite,  epidote,  limonito,  eta ;  it  was  partly  altered  to  a  combination  of 
tellnroas  acid  and  oxyd  of  bismuth,  with  but  little  of  carbonate  of  bismuth  (Gonth,  L  a) ;  in 
Georgia,  Lumpkin  Co.,  4  m.  E.  of  Dahlonega,  and  also  in  Cherokee  and  Polk  counties. 

31  JOS£lTB.    Tellunire  de  Bismuth  Damour,  Ann.  Ch.  Phys^  III.  xiii  372,  1845.    Bomine, 
Tellure  bismnthlfero  du  Br^il,  Ihtf.  [not  Bornine  BewL]    Joseit  Ktnng.^  Min.,  121,  1853. 

Hexagonal,  with  perfect  basal  cleavage,  like  tetradymite.  Soft.  G.= 
7-924 — ^7-936.  Lustre  submetallic.  Color  grayish-black,  steel-gray.  Fragile. 

Oomp.— From  Damour's  analyses,  Bi*  Te"  (S,  Se)«=Ci*  (}  Te  +  i(S,  Se))*,  or  a  tellurid  of  bis- 
muth, in  which  half  of  the  tellurium  is  replacad  by  sulphur  and  selenium.  Analyses  by  Damoiir 
0.C): 

Te        S       Se       Bi 

1.  San  Jos^  BrazU    1593  3*15  148  79-15  =99-71 

2.  "      "      15-68    4-58     78*40  =:98-66 

Bammelsberg  obtained  from  an  allied  mineral,  from  Cumberland,  England  (Min.  Ch.,  5) :  Tel- 
briaoi  6-73,  sulphur  6*43,  bismuth  84*33 =97'49:  correspondmg  to  Bi\  Te,  S\  making  the  Te  :& 


Digitized  by  VjOOQIC 


32 

An  ore  from  Sorata,  passing  for  native  bismuth,  and  mentioned  under  that  spedes,  gave  Forbefl 
as  there  cited,  509  p.  a  of  tellurium,  with  As  0-38,  and  S  0*07 ;  while  Genth  found  in  anotfcei 
specimen  only  0*042  Te.  Forbes^s  specimen  may  have  the  formula  Bi*  Te.  It  is  foliated  nearly 
like  tetradymite. 

Pyr.— -B.B.  the  Brazil  ore  acts  nearly  like  tetradymite.  Tn  an  open  tube  it  gives  off  some  sul- 
phur, then  white  fumes  of  oxyd  of  tellurium,  and  then  affords  a  decided  odor  of  selenium ;  and  in 
the  upper  part  of  the  tube  a  white  coating  with  some  brick-red  over  it,  due  to  the  selenium ;  and 
a  yellowish  residue  below  due  to  the  oxyC  of  bismuth. 

Obs. — Found  in  granular  limestone  at  San  Jose,  near  Mariana,  province  of  Minas  Geracs,  BrtJKil, 
and  first  brought  to  France  by  Mr.  Olaussen. 

33.  WEHRIiTTE.  Argent  molybdique  de  Born^  Cat.  de  Raab.,  il  419,  1790.  "Wasserlilei 
silber,  Molybdan-silber,  Wem.,  Letztes  Min.  Syst,  18,  48,  1817.  Molybdic  silver.  Wismutli 
glanz  Klapr,y  Boitr.,  i.  254,  1795.  Tellurwismuch  Berz.,  Ak.  H.  Stockh.,  1823.  Wismuthspiej^el 
Weiss.  Spiegelglanz  [= Mirror-glance]  Breith.  Tetradymite  pt.  many  authors.  WehrlitP 
ffuot,  Min.,  L  188,  1841.    PUsenit  Kenng.,  Mm.,  121,  1853. 

Hexagonal.     Like  tetradymite  in  perfect  basal  cleavage.  i 

H.=l — 2.  G.  =  8'44,  Wehrle.  Lustre  very  bright.  Color  light  steel- 
gray.     Thin  folia  a  little  elastic. 

Oomp. — Bi  (Te,  S)',  with  Te :  S=3 :  1,  from  an  imperfect  analysis  by  Wehrle  (Baumg.  Zig.,  ix. 
144): 

Deutsch-PUsen         Te  29*74        S  2*33        Bi  61'15        Ag  2*07     =:95-29 

IPyr^  etc. — Like  tetradymite. 

Obs. — From  Doutsch  Pilsen,  in  Hungary.  First  reported  as  an  ore  of  silver  and  molybdenum. 
Distinguished  from  tetradymite  by  its  high  specific  gravity.  Breithaupt  obtained  G.=: 8  00  with  a 
specimen  not  wholly  free  from  the  gangue. 

34.  MOLYBDENTTJES.  Not  Molybdaena  [=product  fr.  partial  reduct.  and  oxyd.  of  Galena] 
Dioscor.,  Fliru,  Agric.  Blyertz,  Molybdena  pt.  [rest  graphite]  Wall,  im,  1747,  Linn.,  1748,  1768. 
Sulphur  ferro  et  stanno  saturatum  (fr.  Bastnaes,  etc.),  Wasserbley  pt.,  Molybdena  pt.,  CronsL^ 
139,  1758.  Molybdaena  (with  discov.  of  metal)  Ilidm,  Ak.  H.  Stockh.,  1 782,  1788-1793.  Wns- 
serblei  Wern,  Molybdanglauz  Gerrn.  Molybdena  Kirw.,  Min.,  1796  (calls  the  metal  Molybden- 
ite).   Sulpluiret  of  Molybdena.    Molybdenite  Brongn.^  ii.  92,  1807,  citing  Kirwan  as  authority. 

Monoclinic  ?  Hexagonal  ?  In  short  or  tabular  hexagonal  prisms. 
Twins:  consisting  of  three  combined  crystals,  sometimes  indicated  by 
Btrise  on  tlie  base  of  the  hexagonal  prisms,  at  right  angles  to  its  sides,  hav- 
ing occasionally  j'cplaced  terminal  edges.  Cleavage :  eminent,  parallel  to 
base  of  hexagonal  prisms.  Commonly  foliated,  massive,  or  in  scales ;  also 
fine  granular. 

H.=l — 1*5,  being  easily  impressed  by  the  nail.  G.=4:-44 — 4*8.  Lustre 
metallic.  Color  pure  lead-gi'ay.  Streak  similar  to  color,  slightly  inclined 
to  green.  Opaque.  Laminse  very  flexible,  not  elastic.  Sectile,  and  almost 
malleable.     Gray  trace  on  paper. 

Oomp. — Mo  S'=Sulphur  41*0,  molybdenum  590=:100.  Analyses:  1,  Brandes (Schw.  J.,  xxix. 
325);  2,  Seybert  (Am.  J.  Sci.,  iv.  1822,  320);  3,  4,  Svanberg  &  Struve  (J.  pr.  Ch.,  xH?.  257);  6, 
Wetherill  (Am.  J.  ScL,  IL  xv.  443): 


Mo 

S 

1.  Altenberg 

59-6 

40-4=100  Brandes. 

2.  Chester,  Pa. 

G.=4-444 

69-42 

39-68=99-10  Seybert. 

3.  Smoaland 

58-627 

40-573,  gangue  0800  S  A  S. 

4.  Bohiislau 

57-154 

39-710,       "       3-136  S&S. 

5.  Reading,  Pa. 

65-727 

38-198,  3Pe  3  495,  Si  2-283,  H.  0-297  Wetherill 
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Pyr.,  etc. — ^In  the  open  tube  sulphurous  Aimes.  B.B.  in  the  forceps  infusible,  imparts  e  jeX- 
lowish-green  ox)lor  to  the  flame;  on  charcoal  the  pulverized  mineral  gives  in  O.P.  a  strong  odor 
of  snlphur,  and  coats  the  coal  with  crystals  of  molybdic  acid,  wliich  appear  yellow  while  hot,  and 
white  on  cooling;  near  the  assay  the  coating  U  copper-rod,  and  if  the  white  coating  be  touched 
with  aa  intermittent  R.F.,  it  assumes  a  beautiful  azure-blue  color.  Decomposed  by  nitric  ixc'^, 
leaving  a  white  or  grayish  residue  (molybdic  acid). 

Obs^ — Molybdonito  generally  occurs  imbedded  in,  or  dissemiuated  throngli,  granite,  gneiss, 
zircon-syenite,  granular  limestone,  and  other  crystalline  rocks.  At  Numedal  in  Sweden,  Areudal, 
Selba,  and  Tellemarken  in  Norway,  Nertschinsk  in  Russia,  and  Auerbacli  in  Saxony,  it  has  been 
observed  in  hexagonal  prisms.  Found  also  at  AJtenberg  and  £hrenfriedersdorf  in  Saxony ; 
Sitlackenwald  and  Zinnwald  in  Bohemia ;  Rathausberg  in  Austria ;  near  Miask,  Urals ;  Bastnacs, 
etc,  Sweden;  in  Finland;  Laurvig  in  Norway;  Chcssy  in  France;  Peru;  Brazil;  CalbecJc  Fell, 
Carrock  Fells,  and  near  the  source  of  the  Caldew  in  Cumberland,  a^so^natcd  with  tungstate 
oflime  and  apatite ;  several  of  the  Cornish  mines ;  in  Scotland  at  East  TuUoch,  south  of  Loch 
Tay;  at  Mount  Coryby  on  Loch  Croran,  etc. 

In  Maine,  at  Blue  Hill  Bay  and  Camdage  farm,  in  largo  crystallizations ;  also  at  Brunswick, 
Bonrdoioham,  and  Sanford,  but  less  interesting.  In  Conn.,  at  Iladdam.  and  the  adjoining  towns 
on  the  Gounecticut  river,  in  gneiss  in  crystals  and  large  plates ;  also  at  Saybrook.  In  Vertnoni^ 
at  Newport,  with  crystals  of  white  apatite.  In  K.  Hampahirt,  at  Westmoreland,  four  miles  south 
0^  the  north  village  meeting-house,  in  a  vein  of  mica  slate,  abundant :  at  LlaudafT  in  regular  tabu- 
lar crystals;  at  Franconia.  In  Masa^  at  Shutesbury,  east  of  Locke's  pond;  at  Brimfleld,  with 
iolite.  In  ^.  York,  two  miles  southeast  of  Warwick,  in  irregular  plates  associated  with  rutile, 
zircon,  and  pyrite.  In  PeuTi.,  in  Chester,  on  Chester  Creek,  near  Heading ;  near  Concord,  Cabarrus 
Co.,  X.  C.,  with  pyrite  in  quartz.  In  Califomia,  at  Excelsior  gold  mine,  in  Excelsior  district.  In 
(knada,  at  Balsam  Lake,  Terrace  Cove,  Lake  Superior ;  north  of  Balaam  Lnke,  on  a  small  island 
in  Big  Turtle  Lake,  with  scapolite,  pyroxene,  eta,  in  a  vein  of  quartz  intersecting  crystalline 
limestone;  at  St.  Jerome,  0.  E. ;  at  Seabeach  Bay,  near  Black  River,  N.  W.  of  L.  Superior  (48'  46' 
N.,  87'17' W.). 

DistingaishcKl  from  plumbago  by  its  lustre  and  streak,  and  also  by  its  behavior  before  the  blow- 
pipo  and  with  acids. 


2.  SIMPLE  SULPHIDS,  TELLTJKIDS,  SELENIDS,  ARSENIDS, 
A]STIMOXIDS,  BISMUTfflDS,  PIIOSPHIDS,  OF  METALS  OF 
THE  GOLD,  IRON,  AND  TIN  GROUPS. 

Three  divisions  of  these  Sulphids^  Arsenids^  etc.,  are  here  recognized : 
(1)  a  iasic  division,  in  which  the  atomic  ratio  between  the  sulphur  or 
arsenic  metal  and  the  others  is  1  to  more  than  one ;  (2)  a  proto  division, 
with  the  ratio  1:1;  (3)  a  deuio  division,  with  the  ratio  1:2.  In  these 
ratios,  and  in  stating  the  formulas  beyond,  the  halved  atomic  weights  of 
arsenic,  antimony,  and  bismuth  are  in  view,  as  stated  on  p.  20.  In  the 
tidrd  division,  some  species  are  included  which  appear  to  be  combinations 
of  deuto  and  proto  compounds. 

The  mineral  chaicopyrite  is  sometimes  referred  to  the  double-binary  sulphids,  on  the  ground 
of  its  containing,  along  with  a  protosulphid,  the  sulphid  Fe'  S' ;  but  as  the  existence  of  a  sesqui- 
solphid  Fe*  8*  is  not  established,  while  Pe  S*  is  the  one  of  common  occurrence,  the  more  probable 
view  of  the  sulphid  is  that  it  consists  of  two  sulphids  Fe  S  and  Fe  S*  in  combination.  This  view 
IB  sustained  by  the  near  isomorphism  of  pyrite  and  chaicopyrite.  The  above  remark  applies  also 
to  homOe  and  p^prrkotUe,  in  which  Fe''  S"  has  been  supposed  to  be  present.  Fe^  S*,  it  should  be 
noted,  eqnals  Fe  S  -f  Fe  8'.    Linnceiie  and  carrolite  come  into  the  same  category. 

hi  an  article  in  the  American  Journal  of  Science,  vol.  xliv.  1867,  the  author  gives  reasons  for 
believing  that  the  compounds  crystallizing  in  hexagonal  forms  have  the  number  of  atoms  of  the 
negative  element  ^^  ot  a  multiple  of  3,  and  in  idrragonaX  forms,  a  multiple  of  4 ;  whence  it  follows, 
thai  while  ordinary  ia&meiric  blonde,  or  sulpliid  of  zinc,  for  example,  may  be  Zn  8,  the  ?iexagonali 

a 
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or  wurtzite,  is  probably  Zn'  S*. 
iiDd  mineral  spocies. 


The  principle,  if  real,  has  a  verj  wide  application  among  chemi 


I.  BASIC  OR  DYSCRASITE  DIVISION. 


86.     Dtscrasitb 

Ag'Sb 

37.  DOMBTKITB 

en«As« 

(B) 

Ag»Sb 

38.  Alqodonite 

eu»A8« 

36.      Ghilbkiib 

Ag'Bl 

39.  WmTNBTITB 

€v*  Ab« 

n.  PROTO  OR  GALENA  DIVISION. 

1.  GALKNA  GROUP.— Isometric,  bolohedraL 

40.      Arqentitb 

AgS 

48.   ALTAITB 

PbTe 

41.      Naukannitb 

(Ag,  Pb)  Se 

49.   B03N1TB 

(€11,  Fe)  S 

42.        EUOAIRITB 

(On,  Ag)  Se 

II 

(Ou,  Fe)8+5PeS* 

43.      Crookesitb 

(eu,  Tl)  Se 

60.  Bbbzblianitb 

euSe 

44.      Galentfb 

PbS 

51.  Castillitk 

(eu,  Zn,R)S  +  iFe 

44  ▲.    HUAflOOLITB 

(Pb,  Zn)  8 

62.  Alabanditb 

MnS 

45.      Oljlusthalitb 

PbSe 

63.  Strpooritb 

OoS 

46.        ZORGITB 

?(Pb,  eu)  Se 

64.   P3N'TLA?n)ITB 

(Ni,  Fe)  3 

47.      Lehebachttb 

(Pb,  Hg)  Se 

66.  Grokauite 

2.  BLENDE  GROUP.— Isometric,  tetrahedraL 

66.  Sphaleritb 

ZnS 

[Pbzibrahite] 

(Zn,  Od)  8 

[Marmatitb 

(Zn,  Fe)  S 

ZnShiZnO 

8.  CHALGOOITE  GROUP.— Orthorhombia 

68.  HBSaiTB 

AgTe 

6uS 

69.  Daleminzitb 

AgS 

62.   STROMBTBRrrE 

(eu,Ag)S 

AgS 

63.  STBRNBBBam 

(Fe,  Ag)S+iFD8" 

4.  PYRRHOTTTE  GROUP.— Hexagonal 

64.   ClNKABAB 

HgS 

69.  Gbebkockiti 

OdS 

65.  TlEHANKTTB 

HffSe? 

70.  WURTZTTE 

ZnS 

66.   MlLLBKirB 

KiS 

71.  NiOCOLlTE 

NlAfl 

67.  Troilttb 

EeS 

72.  BRBrrHAUFTXTE 

NiSb 

68.  Ptrbhotitb 

Fe  S+i  Fe  S« 

MnAB 

74.  SOHREIBEBSITB  Fe,  Nl,  P 

ra.  DBUTO  OR  PTRITB  DIVISION. 
1.  PTRITE  GROUP.— Isometric 
76.  Ptrttb  Fe  S*  83.  Smalttte, 

76.  Haubritb         Mn  S' 

77.  Cubakite         [2(Pe,€u)S+FeSl  +  [2FeSl  84.  Skuttbrudite 

78.  Chalooptrite  2  (€11,  Fe)  S  +  Fe  S*  86.  Ck)BALTiTB 

79  Barnqardtite  [2(6u,Fe)S+FeST  +  [€uS]  86.  Gebsdorpfitb 

80.  Stannite  2  (6u,  Fe,  Zn)  S+Sn  3*        87.  Ullmaknitb 

81.  LunXlTE  2O0S  +  O0S'  88.  Ck>RTKITE 

B2.  Garbollite       2(en,  Oo)S  +  008"+  [20o  S^  89.  Laubite 


(Co,  Fe,  Ni)  A^ 
R  As  +  R  As' 
Co  As" 
Co  (8,  Ab)« 
Ni  (S,  Ab)« 
Ni  (3,  Sb,  Asy 
Ni  (S,  As,  Sb)« 
Ru8'[+ftVRu*0Bj 


2.  MARCASITE  GROUP.— Orthorhombia 

90.  MABGAsrrE  Fe  8* 

91.  Leucoptrtte       Fe  As* 

92.  Ramheusbergitb  Ni  As* 

93.  MoasxTE  Fe  As'+Fe  As 

[98.  Stlvanwe 


94  Absexoftritb 

95.  Glaucodot 

96.  Pacitb 

97.  Ai.T/)CLARrrE 
(Ag,Au)Te« 
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Fe  (8,  Ar)« 
(Co,Fe)(S,AB)« 
Fe(iS+>A8)' 
Oo(S.  Afl)'-i-nBi  As 
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3,  NAGYAGITE  GEOUR— TetragoniL 

n.  NiOTiGlTB 

4.  OOVELUTE  GROUP.— Hexagonal 
100.  Oonujn  Oa  8)  or  €u  S* 


I.  BASIC  OR  DY8CRASITE  DIVISION. 


35.  D780RASITB.  Aigentam  iiatiTum  antimonlo  adunatum  Bergm.^  Sdagr.,  ISd.  1^81 
Spieeglaoz-SUber  Sdb^  Lempe  Mag.,  iii.  6,  1*786.  SilberapiesBglanz,  Bpiesgks-Silber,  Anthnon- 
Saber,  Germ,  Antimonial  Silver.  Argent  Antimonial  Fr.  Discrase  BeiuL,  il  613,  1832.  Dis* 
crasit  IHbd,  ?  Prodr.  StochioUth,  1837. 

Orthorhombic. 
1 : 1-7315. 


/A  7=119°  59';    OA  l-i  130*^  41';  a:h:  (j=l-1683  : 


(9  A    ^=146°    7'        OM'%    =     146°    6' 
(?A    1=126    40  0A2-i     =     126    39^ 

(?A1-«=142    12  lA  1,  mac.,  132    42 

Cleavage :  basal  distinct :  1-t  also  distinct ;  / 
imperfect.  Twins :  stellate  forms  and  hexagonal 
prisms.  Also  massive,  granular;  particles  of 
various  sizes,  weakly  coherent. 

H.=3-5— 4.  G.=9-44— 9-82;  9-4406,  Hauy. 
Lustre  metallic.  Color  and  streak  silver-white, 
inclining  to  tin-white;  sometimes  tarnished  yel- 
low or  blackish.    Opaque.     Fracture  uneven. 


lA  l,brach.,=92° 
i-S  A  i-2=  98  13^ 
i-SAi-«=120    1 


0 

k 

1-t 

1 

l-S 

l-l 

i^ 

24 

a 

I 

♦-2 

i.« 

Obsenred  planes. 


Oomp.—< A)  Ag'Sb= Antimony  22,  sHver  78=100.  Also 
(B)  Ag»gb= Antimony  16-66,  sUver  84-34.  Also  Ag" 8b»=Silver 
72*92,  antimony  27*08.  Analyses:  1,  2,  7,  Klaproth  (Beitr.,  ii.  298,  Iii.  173);  8,  Yauquolin 
(Hauy's  lUn.,  iii  892);  4,  Abich  (CreU's  Ann.,  1798,  U.  3);  6,  Plattner  (Ilamm.  Min.  Oh.,  30); 
6t  8,  9,  Bammelsbeig  (ZS.  G.,  ztL  620): 


1.  Wolfacb,  coane  granular 


Antimony  [24' 


2.  An^ireashergf  foUaied  granvlarf  G.=9'82        [231 

3.  "  [22] 

4.  "  [24-75] 
6.            "  16-0 

6.  «  [27  08] 

7.  Wolfach,  fine  granular  [1 6] 

8.  "        6.  =  10-027.  15-81 

9.  "  [17-81] 


Silver  78  Klaproth. 

77  Klaproth. 

78  Yauquelin. 
75-25  Abich. 
84-7=99-7  Plattner. 
72*72  Ramm. 

84  Klaproth. 

83-85,  As  (r=99-66  Bamm. 

82*19  Ramm. 


Pyr.,  etc — ^B.6.  on  charoool  fuses  to  a  globule,  coating  the  coal  with  white  ozyd  of  antimony, 
md  finally  giving  a  globule  of  almost  pure  sUver.  Soluble  in  nitric  acid,  leaving  ozyd  of 
tDtoony. 

Obi.— -Occurs  in  veins  near  Wolfach  in  Baden,  Wittichen  in  Suabia,  and  at  Andreasberg  in  the 
Harz,  associated  with  several  ores  of  silver,  native  arsenic,  and  galena,  and  other  species ;  also  at 
ADcmont  m  Daaphin^  Casalla  in  Spain,  and  in  Bolivia,  S.  A. 

If  less  rare,  this  would  be  a  valuable  ore  of  sflver.    Named  flrom  SovKpairtf^  a  had  aUoy. 

Anatic  SUver  (Arscniksilber),  from  Andreasberg,  analyzed  by  Klaproth  (Beitr.,  i.  IBB\  and 
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BumenH  (Schwelg.  J.,  zxxiv.  36*7),  has  been  shown  by  Hammelsberg  to  be  probably  a  mixture  of 
arsenopyrite,  arsenical  iron,  and  djscrasite  (Po^g.,  Ixxvii.  262,  and  Miu.  Ch.,  28), 

350.  Domeyko  found  a  mass  of  ore  from  CbanarcillOf  Chili,  which  was  mainly  impure  chloro- 
bromid  of  silver  externally,  to  contain  within  (Tr.  dc  Ensayes,  238,  1858)  55*9  p.  a  of  chlorid  of 
silver,  15-1  of  an  antimonid  of  silver,  with  14*5  of  carbonates  and  14'2  odireous  clay;  and  tl  Is 
antiniouid,  he  says,  consists  of  8b  36,  Ag  64,  and  "appears  to  constitute  a  distinct  species."  Tue 
formula  would  be  Ag  Sb.     Thip  species  is  not  mentioned  in  his  Mineralogy  of  1860, 

Domeyko  states  (Min.  19(»,  I860)  tliat  at  Chafiarcillo  a  finely  granular  grayish-white  silver  ore, 
disseminated  in  ^<iins,  taking  the  lustre  of  silver  when  rubbed,  aflbrded  him  4  to  6  p.  e.  of  anti- 
mony; that  of  the  ^xscubridora  mine  4*1  Ag;  that  of  the  Rosario  mine  5*8  p.  c.  He  also  slated 
that  the  filamentous  t'Ver  of  Bolivia  contains  Sb  3'1^  As  2*3  p.  c. 

35D.  CHANARCiLLrri.  Dana. — lie  describes  further  (ib.)  a  silver-white,  shining  arsenio-^iriii' 
monial  ore  from  Chaiiarcillo,  disseminated  through  calcite,  which  afibrded  him  Sb  190  -  21*J,  Aa 
23'?— 223,  Ag  58-6 — 53*3,  Fe  3'0 — 3*0.  Regarding  the  iron  as  arsenical  iron,  he  dedacjs  the 
formula  Ag' (As,  Sb)'. 

Rammelsberg  points  out  the  isomorphism  of  dyscrasite  and  the  antimonid  of  zinc,  Zn'  Sb. 
described  by  Cooke  (Am.  J.  tcl,  II.  xviil  229,  xx.  222V 

36.  GHUiENITB.  Aleacion  de  plata  con  bismuto  Domeyko^  Min.,  187,  1845.  Plata  Blsmutal 
td,  ib.  185,  1860.    Chilenite  Dana. 

Amorphous ;  granular. 

Soft.     Silver-white,  but  tamisliing  easily  to  yellowish. 

Oomp.— Ag*  Bi=:Bi8muth  13'8,  silver  86*2.  Domeyko  obtamed  {Min.,  185,  1860)  Bi  10  1,  Ag 
CO-1,  Cu  6-8,  As  2-8,  ganguo  190,  corresponding  to  Bi  14  4,  silver  8o'6.  Also  (Ann.  d.  M.,  IV.  v. 
456)  Bi  15*3,  Ag  84-7.  For  the  last  the  material  was  separated  from  a  mass  containing  8  to  10 
p.  c.  of  it  disseminated  in  small  points. 

Obi. — From  the  mine  of  San  Antonio  in  Copiapo. 

36A.  BiSMDTH  Silver  op  Schapbach,  Schapbaciitte.  (Bisrauthisches  Silber  Sdb^  CreU's 
Ann.,  179:'.,  i.  10,  Schapbachite  Kenng.^  Min.,  118,  1853).  According  to  F,  Sandberger,  this  biv 
muth-silver,  analyzed  by  Elaproth,  is  a  mixture  of  bismuthiue  in  needles,  argentite,  and  galena 
(Jahresb.,  18G3,  797,  1864).  Klaproth  obtained  (Beltr.,  il  291)  Bi  27,  ^9  15,  Pb33,  Fe4'3.  Cu  0  9, 
S  16*3.  Sandberger  gives  an  analysis  by  von  Muth,  who  obtained  Bi  8*22,  Ag  4-05,  Pb  45  30, 
Fe  007,  S  9-72,  quartz  32*33=99  69;  which,  after  separating  the  iron  as  Fe  S',  affords  for  the  rest 
1  Bi  S",  12  RS.  D.  Forbes  remarks  with  regard  to  Klaproth's  analysis  (Phil.  Mag.,  IV.  xxv.  105) 
that  the  sulphur  is  sufficient  to  mako  sulphids  of  the  metals,  and  suggests  the  same  conclusion. 

37.  DOMETSmS.  Arsenikkupfer  (fr.  Copiapo)  Zinken^  Pogg.,  xli.  659,  1837.  Arseniure  de 
cuivre  Domeyko^  Ann.  d.  M.,  IV.  iiL  3,  1843;  Cobre  Blanco  id,  Min.  138,  1845.  Weisskupfbr 
Bdusjn,  Cuivre  arsenical  Fr.  Arsenical  Copper.  Domoykite  ffaicL^  Handb.,  562,  1845. 
Condurrite  W.  PhiUips,  PhiL  Mag.,  U.  286,  1827. 

Eeniform  and  botryoidal ;  also  massive  and  disseminated. 

H,=3 — 3-5.  G.=7 — 7-60,  Portage  Lake,  Genth,  Lustre  metallic,  but 
dull  on  exposure.  Color  tin-white  to  steel-gray,  with  a  yellowish  to  pinch- 
beck-brown, and,  afterward,  an  iridescent  taniish.     Fracture  imeveii. 

Oomp, — 6u*  A8'= Arsenic  28*3,  copper  7 1*7 =100.  Analyses:  1,  2,  Doraovko  (Ann.  d.  M.,  TV. 
Ill  5);  3,  4,  F.  Field  (J.  Ch.  Soa,  x.  289) ;  5,  D.  Forbes  (2  J.  G.  Soc.,  xvu.  44);  6,  7,  F.  A.  Genlh 
(Am.  J.  Sci.,  II.  xxxiii  193) ;  8,  9,  Rammelsberg  (Pogg.,  Ixxi.  305) ;  10,  Blythe  (J.  Ch.  Soa,  i 
213): 

1.  Calabozo,  Chili  As  28-36  Cu  71-64=100  Domeyko, 

2.  Copiapo       "  23-29        7070,  Fe  0*52,  S  387 =98*38  Domeyko. 

3.  "  "  28*44        71*56=100  Field. 

4.  Coqnimbo,   "  28*26        71*48=99*74  Field. 

5.  Coracoro,  Bolivia  28  41        71-13,  Ag  0*46=100  Forbes. 

6.  Portage  Lake  29*25         70*68 =9993  Genth. 

7.  "  **  29-48         7001 =99*59  Genth. 

8.  Cornwall,  Condurrite        18*70        70 51,  Fe  066  Rammelsberg, 

9.  "  "  17-84        7002,  gangue  1*07  Rammelsberg. 

10.        "  *  19*61        60  21,  FeO-25,  S  2*33,   fl  2*41,  0  1*62.  H  0*44,  N  Oii^ 

013-17=100  Blythe 
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(A)  (hndurrUe  Is  a  result  of  the  alteration  of  other  ores.  It  is  black  and  soft,  soilicg  th« 
fingers.  It  appears,  sometimes,  at  least,  to  be  a  mixture  of  arsonite  of  copper  with  domeykito, 
and  some  sulphid  of  copper.  Rammelsberg  treated  oao  specimen  with  muriatic  acid,  and  analyzed 
Ihe  Bolnble  ana  insoluble  portions  separately,  obtaining 

L  Insoluble        As  13*89    Cu  12'81    S  2*20    gan^^ue  0-70=29*60 
2.  Soluble  la    3-70     Ou  62*29    fl  6-83=71  82. 

The  Insoluble  portion  contains,  therefore,  As  4*16,  Cu  13*89,  with  10*85  of  sulphid  of  copper;  * 
corresponding,  the  last  excluded,  to  arsenic  23*04,  copper  76*96=100. 

Von  KobeU  (J.  pr.  Ch.,  xxxix.  204),  with  the  same  treatment  of  anothc^r  o>ecimon,  found  the 
roQiposition  of  the  soluble  part,  Xs  803,  Cu  79*00,  Fe  3*47,  ii  9*50=100^  ^nd  the  insoluble  con- 
sisted of  arsenic  and  some  sulphid  of  copper  in  grains.  y. 

Blythe  concludes,  as  a  mean  of  many  analyses,  that  the  arsenid  of  copper  contained  in  condur- 
rite  consists  of  arsenic  28*85,  copper  71*15,  which  corret^pomls  with  the  domoykite ;  and  Faraday^a 
analysis  (Phil  Mag.,  1827,  286)  leads  to  the  same  result,  or  arsenic  2988,  copper  70*11 ;  but 
Ranunelsberg's  analysis  gives  a  larger  proportion  of  copper. 

Pyr.,  etc. — In  the  open  tube  fuses  and  gives  a  white  crystiiUine  sublimate  of  arsenous  acid. 
B.B.  on  charcoal  arsanicjl  fumss  and  a  mallo  jble  metallic  globulo,  which,  on  treatment  with  soda, 
gl?es  a  globule  of  pure  copper.    Not  dissolved  in  muriatic  acid,  but  soluble  in  nitric  add. 

Oba, — ^From  the  Chilian  mines  of  Algodoues  in  Coquimbo,  in  lUapel,  San  Antonio  in  Copiapo, 
etc. 

In  N.  America,  found  on  the  Sheldon  location,  Port^^  Lake ;  and  mixed  with  copper-nickel  ai 
Michipicoten  Island,  in  Ll  Superior. 

Condurrite  is  from  the  Condurrow  mine,  near  Helstone,  and  Wheal  Druid  mine  at  Cambrae,  near 
Bedratl^  Cornwall. 

38.  ALOODOMrm.    F.  FuM,  J.  Ch.  Soc.,  z.  289,  1857. 

In  incrustatioiis  minutely  crystalline.  Commonly  massive  and  distinctly 
granular. 

H.=4.  G.=7'62,  from  Chili,  Genth.  Lustre  metallic  and  bright,  but 
becoming  dull  on  exposure.  Color  steel-gray  to  silver-white,  the  latter  on 
a  polished  surface.  Opaque.  Fracture  sub-conchoidal,  affording  a  granular 
surface. 

Oomp,— eu«  As*=«u"As=As  16*50,  Ou  83*50=100.  Analyses:  1,  F.  Field  (La):  2—4, 
Genth  (Am.  J.  ScL  IL  xxziiL  192) : 

As  Cu  Ag 

1.  ChiH  K)  16*23        83-80        0*31     =99*84  Field. 

2.  **  (1)16-95        82*42  tr.      =99*37  Genth. 

3.  L.  Superior  15*30        84  22        0*32     =99*84  Genth. 

4.  "  16*72        82-35        030  Genth. 

In  analysis  3,  a  little  whitneyite  was  mixed  with  the  ore,  and  hence  the  higher  percentage  o^ 
oopper  (Genth). 

Pyr, — The  same  as  with  domeykite,  but  less  fusible. 

ObB. — In  Chili,  at  the  silver  mine  of  Algodones,  near  Coquimbo,  in  the  Cerro  de  los  Seguaa, 
Department  of  Bancagua ;  in  the  United  States,  in  the  Lake  Superior  region.  A  transported  mass 
of  mixed  whitneyite  and  algodonite,  weighing  95—100  lbs.,  was  found  ou  St.  Louis  R.  The  color 
is  grayer,  and  the  texture  more  granular  and  less  malleable,  than  in  whitneyita 

39.  WHITNBTITXI,     OenOi,  Am.  J.  Sci.,  IL  xxrii.  400,  1859,  xxxiii.  191,  1862.    Darwinite 
D.  Forbes,  PhiL  Mag.,  IV.  xx.  423,  1860. 

Massive.     Crystalline ;  very  fine  granular. 

H.=3-5.  G.=8'246 — 8*471,  from  Lake  Superior,  varying  probably  on 
account  of  porosity,  Genth  ;  864  from  Chili,  I  orbes.  Lustre  dull  and  sub- 
metallic  on  surface  of  fresh  fracture,  but  strong  metallic  where  scratched  or 
rubbed,  but  soon  tarnishing.  Color  pale  reddish  to  grayish-white,  pale  red- 
dish-white on  a  rubbed  smface ;  becoming  yellowish-bronze,  brown,  and 
browniah-black  on  exposure.    Sometimes  iridescent    Opaque.    Malleabla 
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Oomp.-^6u*  A8'=Ar8enic  11*64, oopper  883$=  100.    Analyses :  1—4,  P.  A.  Genth  (L  a) ;  ft 
Id.  (priv.  contrib.) ;  8,  D.  Forbes  \JL  c.) : 


As 

Cu    Ag  &  insoL 

1.  Michknui 

(J)  11-61 

88-13        0-40 

=100-14  Genth. 

2. 

12-28 

87-48     '  0-()4 

=  99-80  Genth. 

3. 

12-28 

87-37         0-03 

=  99-68  Genth. 

4.         *' 

10-92  (?) 

87-64        0-19 

=  98-76  Genth. 

6.  Sonora 

11-46 

88-54          tr. 

=100      Genth. 

6.  ChiU 

(1)  11-68 

8814        0-28 

=  100      Forbes. 

'Fjr. — ^Less  fusible  than  aljcodonite ;  otherwise  as  in  domeyklte. 

Obs. — In  Houghton  Co.,  Michigan,  coated  with  red  copper.  A  loose  mass,  weighing  about  It 
lbs.,  and  consisting  partly  of  algodonite,  was  found  on  the  Pewabic  location,  1  m.  from  Hancocli 
Tillage,  Portage  like ;  recently  found  in  place  on  the  Sheldon  location,  near  Houghton,  Mich. ; 
stated  to  occur  at  the  Albion  location,  about  a  mile  from  the  Cliff  mine,  in  a  vein  4  inches  wide  | 
also  at  the  Minnesota  mine ;  also  in  Souora  (Genth),  near  La  Lagoona,  a  ranch  on  the  road  t< 
libertad,  Guh"  of  Califomia,  35  m.  fr.  Saric 

Named  after  J.  D.  Whitney. 


II.  GALENA  DIVISIOK 

[For  list  of  species  see  page  34] 

40.  ARQENTITB.  Argentum  rude  plumbei  colons  ct  Galenas  simile,  cultro  diffindltur,  dentibKl 
oompressum  diiatatur,  AgriCf  438,  1529;  Germ.  Glaserz,  Agric,^  Interpr.,  463,  1546;  Henckeiy 
Min.,  1734  (proving  it  a  sulphur  compound).  Silfverglas,  Minora  argenti  vitrea,  Argentum  sul< 
phure  mineralisatum,  WaU^  308,  1746;  Sage^  Ann.  Ch.,  iu  250,  1776  (with  earliest  anaL) 
Glanzerz,  Silberglas,  Silberglanz,  Schwefel-Silber,  Weichgewachs,  Genn.  Vitreous  Silver,  Sul^ 
phuret  of  Silver,  Silver  Glance.  Argent  sulfur^  Fr,  Argyrose  Beud.^  Tr.,  il  392,  1832.  Ar- 
geutit  Haid.,  Handb.,  565,  1845.    Argyrit  Qlock.,  Syn.,  23,  1847. 

Isometric.  Observed  planes  6?,  /,  1,  2,  2-2.  Fiffs.  1  to  11,  23.  Cleav- 
age :  dodecahedral  in  traces.  Also  reticulatfed,  aroorescent,  and  filiform  ; 
also  amorphous. 

H.=2— 2-5.  G.= 7-196— 7-365.  Lustre  metallic.  Streak  and  color 
blackish  lead-gray  ;  streak  shining.  Opaque.  Fracture  small  sub-conchoi- 
dal,  uneven.     Perfectly  sectile. 

Oomp.— Ag  S=Sulphur  12*9,  silver  87-1=100,  Analyses:  1,  2,  Klaproth  (Beitr.,  i  158);  3 
Lindaker  (Yogi's  Min.  Joach.,  78): 

S  Ag 

1.  Joachimsthal  [15]  85    =100  Klaproth. 

2.  Himmelsfiirst  [l4-7]        86-3=3  100  Klaproth. 

3.  Joachimstlial  14-46        77-58   Pb  3-68,  Ou  1*53,  Fe  2-02-99-27  LincL 

Pjrr-,  etc.— In  the  open  tube  gives  off  sulphurous  acid.  B.B.  on  charcoal  fuses  with  intu- 
mescence in  O.F.,  emitting  sulphurous  fumes,  and  yielding  a  globule  of  sUver. 

Obs. — This  important  ore  of  silver  is  found  at  Freiberg,  Annaberg,  Joachimsthal  of  the  Erzge- 
birge ;  at  Schemnitz  and  Kremnitz  in  Hungary ;  in  Norway  near  Kongsberg ;  in  the  Altai  at  3ie 
Bmeinogorsk  mine ;  in  the  Urals  at  the  Blagodat  mine ;  iu  Cornwall ;  in  Bolivia ;  Peru ;  Chili ; 
Mexico  at  Guanajuato,  Zacatecas,  Catorce,  San  Pedro  del  Potosi,  etc. 

Occurs  in  Nevada,  at  the  Comstock  lode,  at  different  mines,  along  with  stephanite,  native  gold 
eta ;  in  the  vein  at  Gold  Hill ;  common  in  the  ores  of  Reese  River  j  probably  the  chief  ore  cf 
aOyer  in  the  Cortez  district ;  in  the  Kearsarge  district,  Silver-Sprout  vein. 
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A  miiJiB  of  Bolphid  of  silver  u  stated  hj  Troost  to  have  been  found  in  SjMurta,  Tennessee ;  oocurs 
with  native  silver  and  oopper  in  northern  Michigan.    [A  silver  ore  not  yet  analyzed,  occurs, 

^      •  lj,N.  U.] 


J  to  Jackson,  with  gray  antimony,  at  Cornisli, 

Alt— Native  silver,  at  Joachimsthal  Also  a  mixture' called  silver-black  (SilberschwiinEe 
GentL), 

4nA.  Aboentoftbttb  (Silberkies).  This  mineral  from  Joachimsthal.  made  a  Rpedes  by  v.  Wal* 
tershausen  (Ges  Wiss.  Gottingeu,  1866,  No.  2),  is  shown  by  Tfchcrmck  (Bor.  Ak.  "^^ ien,  liv. 
342)  to  be  a  pseudomorph  consisting  of  the  minerals  argentite,  marcusite,  pyrrliotite,  pyrargyrite. 
It  occoTS  in  small  hexagonal  crystals,  which  were  probably  pyrrhotite  originally.  Yon  Walters- 
hausea  obUiinod  in  hLs  analysis,  Sulphur  34*2,  iron  39*3,  silver  26*5. 

4nR  Jalpaitb  Breithaupt(B.  H.  Ztg.,  xv.  85, 1858). — Jalpaite  is  a  cupriferous  silver-glance  from 
Jalpa,  Mexica  It  is  isometric  in  cleavage,  and  malleable  like  ordinary  argentite ;  color  blackish 
lead-gray;  G.= 6*87 7— 6*890.  Composition  according  to  R.  Richter  (I  c.)  S  14*36,  Ag  71*51,  Cu 
13-1^  Fe  U^9,  affording  the  formula  3  Ag  S  +  Ou  S  or  {}  Ag+i  ^u)  a 

41.  NAUBIANNmi.    Selensilber  G.  Rose,  Pogg.,  xiv.  471,  1828.    SelensUberglanz.    S616nl- 

ure  d'argent  ih    Selenluret  of  Silver.    Naumannit  HaieL^  Handb.,  565,  1845. 

Isometric.  In  cubes.  Cleavage :  cubic,  perfect.  Also  massive,  granu- 
lar, and  in  thin  plates. 

H.=2'5.  G.=8'0.  Lustre  metallic,  splendent.  Color  and  streak  iron- 
black. 

Comp^Ag,  Pb)  Se.  Pure,  AgSe= Selenium 26-8,  silver  73*2.  Aualyses:  1,  Rose(L  a);  2, 
Bammelsberg  (2d.  Suppl,  127,  and  Min.  Ch.,  34) : 

1.  Tilkerode  Selenium  [29*53]  SUver  65*56  Lead  4*91=100  Rose. 

2.  "  "  26-52  "      11-67  "    6015=98-34  Ramm. 

In  No.  1,  Ag :  Pb=13  ;  1,  in  2,  1  :  5. 

Pyr.,  etc. — B.B.  on  charcoal  it  melti  easily  in  the  outer  flame ;  in  the  inner,  with  some  intu- 
mescenoo.    With  soda  and  borax  it  yields  a  bead  of  silver. 

Obfl,-~Occur8  at  Tilkerode  in  the  Harz.    Named  after  the  crystallographcr  Naumann. 

According  to  Del  Rio,  another  seleuid  of  silver  occurs  at  Tasco  in  Mexico,  crystallized  in  hexag^ 
enal  tables.    (Beud.  Tr.,  IL  535.) 

42.  ISOOAIRrrFL    Eukairit  Ben.,  Afh.  vu  42,  1818.    Cuivre  s^lenie  argental  ff.    Scleniuret 

of  silver  and  copper.    Selenkupfersilber  Germ, 

Massive  and  granular ;  also  in  black  metallic  films,  staining  the  calcite 
in  which  it  is  contained. 

Soft ;  easily  cut  by  the  knife.  Lustre  metallic.  Color  between  silver- 
white  and  lead-gray.     Streak  shining. 

Oomp.r— 6u  Se  + Ag  Se=(6u,  Ag)  Se=Selenium  31*6,  copper  25*3,  silver  431 =100.  Analy- 
lee:  1-3,  Berzelius  (L  c.);  4-6,  Nordenskiold  (Bull  Soc.  Ch.,  XL  vii.  411): 

Silver  42'73=96-&7. 

•*     42-73,  gangue  8-90=96-88. 
u      42'86=96'88 

"     44-21,  thalUuin  <r.=100-41  Nord. 
"     42-7^,      "        »  =100  Nord.  . 
"     42-5: =100  Nord. 

Pyr.,  etc.— B  B.  gives  copious  fumes  of  selenium,  and  on  charcoal  fuses  readily  to  a  gray  me- 
tallic globule,  leaving  a  bead  of  selenid  of  silver.  With  borax  a  copper  reaction.  Dissolves  in 
boiling  nitric  acid. 

Oba.-~Occnrs  in  small  quantities  in  the  Skrikerum  copper  mine  in  Smoaland,  Sweden,  in  a 
kind  of  serpentine  rock,  imbedded  in  calcite ;  in  Chili  at  Aguas  Blancas,  near  Copiapo  (this  variety 
Affording  Domeyko  (Min.,  206)  Se  32*2,  Cu  28-0,  Ag.  39*8),  and  at  the  mines  of  Flamenco,  a  few 
*  leagues  north  of  Trespuntas,  in  the  desert  of  Ataeama.  Also  a  similar  ore  (Ann.  d.  M.,  VI.  v. 
458.  and  C.  R ,  Iviii.  556)  on  the  east  side  of  the  Andes  of  Chili,  in  the  province  of  San  Juan, 
where  it  oocurs  in  a  narrow  vein  (10-12  mm.  broad),  and  has  a  lead-gray  color,  tarnishes  easily, 
ind  is  partly  granular,  and  partly  yery  imperfectly  lamellar ;  at  the  Oacheuta  mine,  in  the  pror- 
iuoe  of  Mendoza,  with  other  selenids. 


1.  Skrikerum 

Selenium  28*54 

Copper  25-30 
"      23-05 

2.         " 

ii 

26-00 

3.          " 

(1 

28-63 

"      25-39 

4           " 

(I 

32-01 

"      23-83 

6.          " 

CI 

31-97 

"      25-30 

6.         •• 

II 

32-22 

"      24-86 
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Named  by  Berzelius  from  et^  xaipii,  oppor/unc/y, 'because  fouDd  by  him  soon  after  the  discos  ery 
of  the  metal  selemum. 

43.  OROOEXSSrrE.    A.  K  Nordenskidld,  (Efy.  Ak.  Stockh.,  1866,  Bull  Soc.  Gb.,  IL  yil  413 

Massive,  compact ;  no  trace  of  cry^stalUzation. 

H.=2-5— 3.     G.=6-90.     Lustre  metallic.     Color  lead-gray.     Brittle. 

Oomp.— (C'u,  Tl,  Ag)  Se=Selenimn  83-28.  copper  45*76,  thallium  17-25,  silver  3-71=100 
Analyses:  Nordenskiold  (L  c): 

Se  Cu  Ag  Fe  Tl 

1.  [33-27]  46-11  1-44  0-63  1855  =  100. 


2. 

30-86 

46-55 

6-04 

0-36 

16-i7=9908. 

3. 

3210 

44-21 

6-09 

1-28 

16-89=99-57. 

Pyr.,  etc. — B.B.  fuses  very  easily  to  a  greenish-black  shining  enamel,  coloring  the  fiame 
strongly  green.     Insoluble  in  muriatic  acid;  completely  soluble  in  nitric. 

Obs. — From  the  mine  of  Skrikerum  in  Norsvay.  Formerly  regarded  as  selenid  of  copper  or 
dorzelianite.    Named  after  Wm.  Crookes,  the  discoverer  of  the  metal  thallium. 

44.  GAIiBNmS.  Galena  Flin.^  xxxiii.  31  [not  Galena  or  Molybdu3ua  (=htharge-Uke  product 
from  the  ore),  Plin.,  xxxiv.  47,  53].  Molybdaena  pt.,  Plumbago  pt,  Galena,  Pleiertz,  Plei-Glanz, 
Agric.^  1546.  Plumbago  pt,  Blyglants,  Galena,  Plumbum  sulphure  et  argcnto  mineralisatum, 
WaU.y  292,  1747,  Chonst,  167,  168,  1758.  Sulphuret  of  Load.  Plomb  siUfure  Fr,  GaJenit  von 
Kob.,  Min.,  201,  1858. 

Plumbago,  Pleischweis  ?  Agric.j  Intcrpr,,  467, 1 546.  Bleischveif,  Plumbago,  Plumbum  sulphm^ 
et  arsenico  mineralisatum,  WalL,  294,  1746.  Steinmannite  Zippe^  Verb.  Ges.  Mus.  Bobmen., 
1833,  39.  Targionite  Bechi^  Am.  J.  Sci.,  IL  xiv.  60,  1852.  Supersulphurettod  Lead  Johnsian^ 
Bep.  Brit  Assoc.,  572,  1833;  Thomson^  Min.,  i  552,  1836;  Johnstonite  Greg  &  LeUsom,  Min., 
448,  1858. 

Isometric.  Observed  planes :  (9,  1,  /;  2,  3 ;  3-3,  2-2,  f-f .  Figs.  1  to 
8,  23  with  planes  1,  70,  71,  the  last  a  distorted  form.     Cleavage,  cubic, 

71 


Rossie,  N.  Y. 


pure  lead-ffray. 
Bubconchoidal,  c 


perfect ;  octahedral  in  traces.  Twins,  like  f.  60 ;  the  same  kind  of  composi- 
tion repeated,  f.  72,  and  flattened  parallel  to  1.  Also  reticulated,  tabular; 
coarse  or  tine  granular ;  sometimes  impalpable ;  occasionally  fibrous. 
H.= 2-5— 2-75.  G.= 7-25— 7*7.  Lustre  metallic.  Color  and  streak 
Surface  of  crystals  occasionally  tarnished.  Fracture  flat 
or  even.     Frangible. 

Oomp.,  Var. — Pb  S=Sulphur  13*4,  lead  86-6=100.  Contains  silver,  and  occasionally  selemum 
(ore  fr.  Fahlun,  Berz.),  zinc,  cadmium,  antimony,  copper,  as  sulphids;  besides,  also,  sometimea 
native  silver  and  gold ;  and  even  platinum  has  been  reported  as  occurring  in  a  galcuite  from  the 
Dept  of  Charente,  France. 

Var.  1.  Ordinary,  (a)  Well  crystallized;  (^)  somewhat  fibrous  and  plumose,*  (r)  granular 
loarse  or  fine ;  {d)  crypto-crystalUne. 
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S.  Argeni^eroua.  AH  galenite  is  more  or  less  argentifcroun,  and  no  external  diaracters  serve 
k>  disttngraiaii  the  kinds  that  are  much  so  from  those  that  are  not 

3.  Cootaining  arsenic,  or  antimony,  or  an  ore  of  these  metals,  as  impurity.  Here  belong  the 
Mrt^c^rm/  ia-rgioniU,  and  sieinmannUe,  which  appear  to  be  merely  impure  galenite. 

1.  Containing  an  excess  of  sulphur,  through  mixture.  SupersulphureUed  lead  of  Johnston  and 
:  :heT^  (or  Johnstouite)  is  here  included.  The  excess  of  sulphur  is  owing  to  a  decomposition  of  a 
:*ottioD  of  the  mass,  setting  part  of  the  sulphur  free. 

Analyses  :    1,  Thomson  (Ed.  PhiL  J.,  1829,  256) ;   2,  3,  Lerch  (Ann.  Ch.  Phann.,  xlv.  325): 

1.  Darham  8  13-02   Pb  85-13   Fe  0*50 =98 '65  Thomson. 

2.  Przibnun     G,  =  7-252        14-41  '       81-80  Zn  3-59=99-80  L.   Pb  S  to  Zn  S  as    6:1 

3.  "  G.=7-324        1418         83*61         2-1 8=09-97  L.   Pb  S  to  Zn  S  as  12  :  1 

SAwarts  fonud  6*02  p.  c  of  cadmium  in  a  galena  from  Altenberg. 

Ti^  alver  present  is  detected  easily  by  cup^llation.  The  galenite  of  the  Ilarz  affords  '03  to 
"••a  p.  c.  of  silver;  the  English  -02  to  'O'-i]  that  of  Leadhills,  Sccthind,  'O:^  to  06 ;  of  Monroe,  Gt, 
T  Pl  c;  of  Roxbury,  Ct.,  assayed  by  P.  Collier,  1-^5  p.  c  silver;  Eaton  N.  U.,  U-I,  C.  T.  Jackson; 
Shtl'-.urDe,  X.  H.,  0*15;  of  Missouri,  '0012  to  •0(»27,  Litton;  Arkan^ias,  0-os  to  05,  Sillimau,  Jr.; 
Middle  town,  Ct.,  o-15  to  0-2u  p.  c;  Pike's  Peak,  Colorado,  005  to  0*1)6  p.  c. 

The  foDowin^,  from  Tuscany,  contain  antimony  and  silver  (£.  Bechi,  Am.  J.  Sci.,  II.  xiv.  60): 

S  Pb  Sb  Fe  Cu  Zn  Ag 

1.  Bottino  12-840        80*700         S«307         l-»77         0*440        0V24        (r825=  99-018 

2.  «  16-245         78-238         4-481         1*828  <r.  0*4b6  =  100-227 

S.        "  16-503         78*284         2-452         2*i5l  I  (r560=  99*610 

4.  Argentiera  16-7S0        72*440         4*:i()8         1*855         4'25\         0-65n  =  100*284 

5.  **  16-62  72-90  5*77  1  77  Til  1-33  0*72  =  99-220 

Xo  5  is  the  targianiie  of  Bechi,  occurring  in  octahedrons  with  G.  =  6*932. 
The  Heischweif  from  Clausthal  in  the  Harz,  G.=7-53 — 7  55,  analyzed  by  Rammelsbcrg  (Miu. 
ri€in,  49)  afforded,  Pb  8  95*85,  Zn  S  334,  Fe  &  054,  Sb  S'  0-80=1 000:^.  Scliwarz  (licr.  Ak. 
Vien,  XXV.  561)  found  in  one  specimen  of  slsinmanniie,  Pb  S  7648,  with  As»  S'  9-25,  Sb'  S"  0*77, 
Za  S  11-38,  Fe  S  :'-ii»=99-88;  and  m  another,  less  lead,  only  a  trace  of  zinc,  very  little  arsenic, 
and  much  antimony ;  and  he  concluded  that  the  sulphid  of  lead  was  the  only  constant  constituent. 
The  sHpersulphuretted  lead  gave  Johnston,  Pb  S  «0-3S,  S  8*71.  R.  Hofmann  found  8-7  p.  c.  of 
snlphnr  in  a  galenite  from  Now-Sinka,  Transylvania,  along  with  51*30  of  sulphutc  of  lead. 

P3fr^ — ^In  the  open  tube  gives  sulphurous  fumes.  B.B.  on  charcoal  fuses,  emits  sulphurous 
fiinies,  ooats  the  coal  yellow,  and  yields  a  globule  of  metallic  lead.    Soluble  in  nitric  acid. 

Obs. — Occurs  in  beds  and  veins,  both  in  crystalline  and  uncrystalliue  rocks.  It  is  oAen  asso- 
ciated with  pyrite,  marcasite,  blende,  chalcopyrite,  arsenopyrite,  etc,  in  a  ganguo  of  quartz,  calcite, 
barlte  or  fluor,  etc. ;  also  with  cerussite.  anglesite,  and  other  salts  of  lead,  which  arc  frequent 
r.-sslts  of  its  alteration.  It  is  also  common  with  gold,  and  in  veins  of  silver  ores  £.  J.  Cliapman 
r^oarks  that  galenite  is  seldom  much  argentiferous  except  when  it  is  associated  with  mispickel 
or  some  other  arsenical  ore. 

At  Frofberg  in  Saxony  it  occupies  veins  in  gneiss ;  in  Spain,  in  granite  at  Linures,  and  also  in 
-'atalonia,  Grciiada,  and  elsewhere :  at  Clausthal  and  Neudorf  in  the  Harz,  and  at  Przibram  in 
Bohemia,  it  forms  veins  in  day  slate ;  in  Styria  it  occurs  in  the  same  kind  cf  roc*k  iu  beds ;  at 
Shila  in  Sweden  it  forms  veins  in  granular  limestone ;  through  the  graywacke  of  Lcadhills  and 
ihs  kOlas  of  Gomwali,  in  veins;  in  mountain  limestone  in  Derbyshire,  Cumberland,  and  the 
northern  districts  of  England,  and  also  in  Bleiberg,  and  the  neighboring  localities  of  Carinthia.  In 
rbe  Kngiifth  mines  it  is  associated  with  calcite,  pearl  spar,  duor,  barite,  witlierite,  calainiue,  and 
'.jLende.  Other  localities  are  Joachimsthal,  where  it  is  worked  principally  for  the  silver ;  Przibram 
in  BohfiDoia;  in  l^ertschinsk,  Kast  Siberia;  in  Algeria;  near  Cape  of  Good  Hope;  in  Australia; 
CalS;  BoUvia,  eta 

E^nave  deposits  of  this  ore  in  the  United  States  exist  in  Missouri,  Illinois,  Iowa,  and  Wis- 
OQosin.  The  ore  oocurs  in  stratified  limestone,  of  different  periods  of  the  Lower  Silurian  era, 
es>xaaily  the  Trenton,  associated  with  blende,  smithsonite  ("  dry-bone  "  of  the  miners),  calcite, 
Tjrcxi^  and  often  an  or©  of  copper  and  cobalt  The  mmes  of  Missouri  were  discovered  in  I72t», 
tr  Francis  Benanit  and  Mr.  la  Motte;  they  are  situated  in  tlic  counties  of  Washington,  Jefferson, 
%ud  Madison.  Of  the  Upper  Mississippi  lead  region,  five-sixths,  says  Whitney  (Hep.  Up.  Miss. 
regno,  1862),  belong  to  Wisconsin,  and  the  richest  portion  is  in  that  part  of  the  State  adjoining 
Umois  and  Iowa.  The  productive  lead  district  is  bounded  on  the  west,  north,  and  east  by  the 
Mississippi,  Wisconsin,  and  Rock  rivers.  The  occurrence  of  calc  spar  in  the  soil,  or  sink  holes 
in  lines,  are  considered  indications  of  lead.  From  a  single  spot,  not  exceeding  fiily  yards  square, 
L500  tons  of  ore  have  been  raised. 
OocoxB  also  in  lUinaia,  at  Cave-in-Bock,  associated  with  fluorice.    In  New  York  at  Rossie,  Si 
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Lawrenoo  Co.,  \u  yeins  from  one  to  three  or  four  foet  in  width,  fhe  crjstnls  often  very  large  (!&• 
f.  70,  without  t),  with  calcite,  iron  and  copper  pyrites,  and  some  blende  and  celestine;  ncoi 
Wurtzboro,  Sullivan  Co.,  in  a  large  vein  in  millstone  grit,  with  blende,  iron  and  copper  pyrites, 
at  Aucram,  Columbia  Co.;  in  Ulster  Co.,  where  often  in  crystals  with  the  planes  0,  I,  S-."^,  t-:s,  or 
like  70,  except  that  the  edges  are  bevelled.  In  Maine,  veins  of  considerable  extent  exist  at  Lubec 
where  the  ore  is  associated  with  chalcopyrite  and  blende ;  also  less  extensively  at  Blue  lliil 
Bjiy,  Bingham,  and  Parsonsvillc.  In  New  Hampshire,  at  Eaton,  with  blende  and  chaloopyriu- ; 
and  also  at  Haverhill,  Bath,  and  Tarn  worth.  In  Vernioni,  at  Thetford.  In  Connecticut,  at  Middle- 
town,  in  a  vein  in  argilllte,  massive  and  crystalline.  In  Massachusetts^  at  Southampton,  Levorett, 
and  Sterling.  In  Pennsylvania,  at  Phenixville  and  elsewhere.  In  Virginia^  at  Austin's  mines  in 
Wythe  Co.,  Walton's  gold  mine  in  Louisa  Co ,  and  other  places.  In  Ibnnessee^  at  Brown's  Creek, 
and  at  Haysboro,  near  Nashville,  with  blende  and  heavy  spar.  In  Micfdgan^  in  the  region  of 
Chocolate  river  and  elsewhere,  and  Lake  Superior  copper  districts;  on  the  N.  shore  of  L 
Superior,  in  Neebing  on  Thunder  Bay,  and  around  Black  Bay. 

In  California^  ut  many  of  the  gold  mines.  In  Nevada,  abundant  on  Walker's  river,  and  at 
Steamboat  Springs,  Galena  district.  In  Arizona^  in  the  Castle  Borne,  Eureka,  and  other  districts. 
In  Colorado^  at  Pike's  Peak,  etc. 

Alt. — Minium,  anglesite,  cerussite,  pyromorphite,  wulfeuite,  tetraUedrite,  chalcoclte,  diallogite, 
quartz,  limonite,  pyrite,  pistomesite  (pistopyrite  Breith.),  calamine,  occur  as  pseudomorpbs  after 
galenite,  partly  from  alteration,  and  partly  through  removal  and  substitution.  A  change  to  the 
carbonate  (cerussite),  with  the  setting  free  of  sulphur,  is  the  most  common. 

The  specimens  regarded  as  pseudomorphs  after  pyromorphite,  from  Bemkastel  on  the  MoscL 
Breithaupt  makes  into  a  new  species  (B.  H.  Ztg.,  xxl  99,  1862,  xxiL  36,  18H3),  which  he  calls 
pZuTTiiatne,  or  one  species  of  his  Sexangidites,  regarding  this  sulphid  of  lead  a^  crystallized  iu 
nezagonal  prisms,  and  not  a  pseudomorph.  It  has  G.=6*729 — 6*87,  and  hexagonal  cleavage. 
He  places  with  it  the  stalactitic  galena  of  Cornwall,  Freiberg,  and  PrzibraoL 

A  galenite  occurs  in  Lebanon  Co.,  Pa.,  which  has  an  easy  octahedral  cleavage^  as  first  observed 
by  Dr.  John  Torrey.  It  is  regarded  by  some  as  proof  of  dimorphism  of  the  siQpbid  of  lead,  and 
by  others  as  a  result  of  pseudomorphism  afler  a  mineral  with  octahedral  cleavage.  See  Am.  J. 
Sd.,  II.  zxxv.  126.  Dr.  Torrey  observes  that  on  moderate  heating  the  cleavage  hecones  cubic.  In 
specidc  gravity  it  does  not  differ  from  ordinary  galenite. 

Fournetite  of  Ch.  M^ue  (C.  R,  li.  463),  supposed  to  be  near  tetrahodrite,  is  pronounced  by 
Pournet  (C.  R.,  liv.  1()96)  a  mixture  of  galenite  with  copper  ore. 

Artif. — Galenite  is  sometimes  a  furnace  product.  It  has  been  made  in  crystals  by  heating 
oxyd  or  silicate  of  lead  with  vapor  of  sulphur  (Wurtz) ;  also  by  suspending  sulphate  of  lead  in  a 
bag  iiL  water  saturated  with  carbonic  acid,  and  in  which  putrid  fermentation  is  kept  up  (a.s  by  an 
oyster  in  the  water),  there  resulting  an  incrustation  of  galenite  upon  the  shell^  (Gages,  Bnt 
Assoa,  206.  1303). 

44A.  UuASGOLiTE  Dana.  (Galena  blendosa  Doineyko,  Min.,  168,  1860.  Sulphid  of  lead  and 
zinc  D.  Forbes^  Phil.  Mag.,  IV.  xxv.  110.)  The  characters  are  mostly  those  of  galenite.  It  has  a 
granular  or  Siiccharoidal  texture,  a  lead-gray  color  rather  paler  than  ordinary  galenite,  but  littl.3 
lustre,  and  is  apparently  homogeneous  and  without  any  mixture  of  blende.  Domt^yko  obtained 
(I  ct)  S  19-2,  Pb  4S-rt,  Zn  25  6,  gangue  3*1 ;  which  corresponds  nearly  to  Pb  S  +  li-  Zn  S.  It 
C03ies  from  luguhua.?,  in  the  province  of  Huasco,  where  it  forms  large  aggregated  masses  or 
nodules  in  the  lower  part  of  the  vein. 

44B.  CuPROPLUMBiTB  Breith.  {KupferUeispaQi  of  the  Germans,  Galena  cobriza  Domeyko),  from 
Chili,  where  it  is  not  rare,  appears  to  be,  as  Domeyko's  name  for  it  and  his  desci-iption  implies 
(M!ln.,  1860,  16S),  a  mere  mixture  of  galenite  and  chalcocite.  The  structure,  color,  and  lustre, 
vary  fVom  those  of  galeuile  to  those  nearly  of  chalcocite  and  coveUite :  the  color  a  little  darker. 
Vid  passing  to  iron-gray  and  indigo-blue ;  the  lustre  generally  feeble  and  sometimes  almost  waut- 
jng,  and  looking,  says  Domeyko,  "  as  If  sulphuret  of  copper  were  distributed  through  it."  The 
specimens  contain  disseminated  ores  of  copper,  and  come  from  a  mine  in  Catemo  (Aconcagua). 
Analyses;  1,  Plattner  (Pogg.,  IxL  671);  2,  Field  (Am.  J.  Sci.,  IL  xxvii  387) : 

1.  S[15-l]     Pb64-9     Cu  19-5     Ag  0-5  =100  PUttncr.     G.=6-4-6-43 

2.  Algodoncs  17-Ou  2825        53-63=98-88  Field.     G.=6-10. 

Field  has  named  the  variety  analyzed  by  him  Alisonite ;  it  was  from  Mina  Grande,  near  Co- 
quimbo.  According  to  G.  Utrich,  a  similar  mineral  occurs  at  M^Ivor  in  Victoria,  Australia. 
Geuth  suggests  tliat  this  mineral  may  have  resulted  from  the  alteration  of  galenite,  which  is  prob- 
ably true  iu  some  cases. 

45.  OLA.'JSTHALIT£3.  Selenblel  Zinken,  1823,  Pogg.,  11  415,  1824,  Ui.  271 ;  H.  Hose,  ib.,  il 
415,  iiL  281.  Seleniuret  of  Lead.  Plomb  seleniure  Fr,  Claustbalie  JSeud.,  Tr.,  il  631.  CUua- 
thaUte. 
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Kobalt-Bloi^anz  [=CdbaItic  Gfldena]  Bomiru,  Nordd.  Beitr.  B.  H.,  iil  120.  Kobultbleicn  Haumn^ 
flandb.,  183,  1813;  id.  Strong  dt  Bausm,,  Qott  gel  Aju.,  1825,  329.  SelenkuhAltblel  H.  Eom^ 
Fogg.,  iil  288,  290.    Tilkerodlte  Haid^  Handb.,  566,  1845. 

Isometric.  Occurs  commonly  in  line  granular  masses ;  some  specimens 
foliated.     Cleavage  cubic. 

H.=2'5— 3.  G.=7'6— 8*8.  Lustre  metallic.  Color  lead-gray,  somewhat 
bluish.    Streak  darker.     Opaque.  •  Fracture  granular  and  shining. 

Oamp«,  Var. — Pb  Se=Selenium  2*7*6,  lead  72-4=100.  Besides  (1)  tho  pare  seleaid  of  lead,  there 
are  others,  often  arranged  as  distinct  species,  which  contain  oobalt,  copper,  or  mercury,  in  place 
of  part  of  the  lead,  and  sometimes  a  Uttle  silver  or  iron.  The  proportions  of  those  ingredients 
\zrj  80  much  and  so  irregularly,  that  the  true  chemical  constitution  of  the  ores,  as  Rammclsberg 
states,  is  yet  doubtful.  (2)  The  oobaltic  ore  (anal.  H),  Tilkerodiie  Haid.,  is  here  retained  as  a  va- 
riety of  ciausthalite.  It  affords  the  formula  6  Fb  Se  -t-  Co  S',  according  to  Rose,  who  makes  tho 
loss  mainly  selenium ;  but  taking  the  results  as  they  stand,  6  Pb  So  +  Go  Se. 

Analyses:  1,  H.  Rose  (L  c.);  2,  Stromeyer  (Fogg.,  11  403) ;  3,  U.  Rose  (Fogg.,  ill  288) : 

Se          Pb           Oo           Fe 
\.  CiantslhaJiic         27*59        71*81       =99*40  Rose. 

2.  "  28-11        70*98        0-83       =99-92  Strom.    a.=7-697. 

3.  mserodiie  31-42        63*92        3-14        0*45    r=9»-93  Rose. 

Pyr. — ^Decrepitates  in  the  closed  tube.  In  the  open  tube  g^ves  scleuous  fumes  and  a  red  sub- 
limate. RB.  on  charcoal  a  strong  selenous  odor ;  partially  fusos.  Goats  the  coal  near  the  assay 
at  first  gray,  with  a  reddish  border  (selenium),  and  later  yellow  (oxydof  lead) ;  when  pure  entirely 
Tobtiie ;  with  soda  gives  a  globule  of  metallic  lead.  The  tilkerodiie  yields  a  black  residue,  and 
gives  a  cobalt-blue  bead  with  borax. 

Obs. — Much  resembles  a  granular  galeuite ;  but  the  faint  tinge  of  blue  and  the  B.B.  selenium 
fumes  serve  to  distinguish  it 

Found  with  the  following  selenic  ores :  first  by  Zinken,  near  Harzgerode  in  the  Harz  with 
hematite,  at  Glausthal,  Tilkerode,  Zorge,  and  Lehrbach ;  at  Reinsberg,  noar  Freiberg,  in  Saxony ; 
at  the  Rio  Tinto  mines  near  Seville,  Spain ;  Gacheuta  mine,  Mondoza,  S.  A. 

46.  ZORarm.  Selenblel  mit  Selenkupfer  K  Rose,  Fogg.,  il  415, 1824.  Selenkupferblei,  Selen- 
bleikupfer,  Rose,  ib.,  iii.  293,  294,  296.  Selenluret  of  Lead  and  Oopper.  Zorgite  B,AM^  163, 
1852.    Raphanosmit  v.  Kob^  Taf.,  6,  1853. 

Massive,  granular,  like  Ciausthalite. 

H.=2-5.  G.=7— 7"6.  Lustre  metallic.  Color  dark  or  light  lead-gray, 
Bometimes  inclining  to  reddish,  and  often  with  a  brass-yellow  or  blue  tar- 
nish.   Streak  darker.     Brittle. 

Oomp. — ^Fb  Se  +  Gu  and  Se  in  varying  amounts ;  and  perhaps  only  a  mixture  of  ciausthalite 
witti  the  other  ingredients.  Analyses:  1,  2,  R  Rose  (Fogg.,  iiu  288);  3,  4,  Kersten  (lb.,  xlvi. 
265): 

1*29  Fe  Fb  2-08  =  100-61  Rose. 

Fe  Fb  0-44  undec,  l*0U=99-2rt  Rose. 

0-05  3Pe  2*00  S  ir.,  quartz  45 =93-31  Kerst. 
0-07  Fe  S  <r.,  quartz  2*06 =9930  Kerst. 

(1)  No.  1  is  Rose's  SeUnbleikupfer=i:  Pb+4  Gu  +  7  Se.  or  wanting  i  Se  of  Fb  So  +  Cu  Se;  and 
(2 :  Na  2  his  Selenkupferbleissd  Fb + 4  Gu  +  1 2  8e,  which  is  near  2  Fb  Se  +  Gu  Se,  the  formula  of 
Ko.  3;  (3)  Na  4=5  Fb  So  +  Gu  Se.  The  deficiency  of  Se  in  Kos.  1  and  2  may  be  a  result  of 
partial  alteration. 

Pyr.— like  ciausthalite,  but  yielding  a  black  residue  and  a  globule  of  copper,  with  usually,  when 
copelled,  a  trace  of  silver. 

Obs.— Occurs  under  similar  drcumstanoos  with  ciausthalite  at  Tilkerode  and  Zorge  in  the  Harz ; 
at  Glasbach  near  Gkibel  in  Thuringia,  in  argillaceous  sulust  with  galeuite,  chaloopyrite,  malachite,  in 
A  gai'gue  of  calcite,  siderite,  fiuorite,  and  quarts. 


Se 

Fb 

Cu 

1.  Tilkerode    34-26 

47-43 

15-15 

2.        "            29-96 

59.67 

7-86 

3.  Glasbach    30-<»U 

53.74 

802 

4.        "            29-35 

63-82 

4-00 
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1.  Ttlkerode    1 

So  24-97 

Pb  65-84 

2. 

27-G8 

61-70 

8. 

24-41 

16-93 
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47.  LEHR6ACHITE.  Selenblei  mit  SelenqaecksUber  H  Boat,  ii.  418,  1824,  ill  297.  Sele 
Quccksilberblei  Leonh.,  Handb.,  592, 1826.  Seleniaret  of  Lead  and  Mercaiy.  Lehrbachite  J3L 
M.,  Miu.,  153,  1852. 

Massive,  graiuilar. 

G.=7'804— 7876.     Color  lead-gray,  steel-gray,  iron-black.     Brittle. 

Comp.— Pb  So  with  Hg  So.    Analyses :  1,  Rose  (La);  2,  3,  Schultz  (Bamm.  Min.  Ch.,  lOli; 

Hg  16-94=97-75. 

8-3H,     S  0-8,     l?e  0-64=99-15  8.,  G.=7-089. 
55-52,     S  1-1=97-96  S.,  G.=8-104 

Pyr. — In  the  closed  tube  gives  a  lustrous  metallic  gray  sublimate  of  selenid  of  mercury ;  wit 
Boda,  a  sublimate  consisting  of  globules  of  mercury.  In  the  open  tube  gives  reactions  for  selei 
ium,  and  a  sublimate  of  selonate  of  mercury  condensing  in  drops.     On  charcoal  like  clausthalit 

Obs.— From  Tilkorode  and  Lehrbacli,  in  the  Horz,  like  dausthalite. 

48.  ALTATTE.  Tellurblei  G,  Rose,  Pogg.,  zviiL68,  1830.  Tellurid  of  Lead.  Klasmose  Iluoi 
Min.,  I  1841 ;  0,  (THaUoy,  Introd.  i  la  GeoL,  1833  (not  of  Beud.  Tr.,  1832),  etc  Altaifc  Haid 
Handb.,  556, 1845. 

Isometric.     Usually  massive ;  rarely  in  cubes.     Cleavage :  cubic. 
H.=3— 3-5.     G.=8-159,  G.  Rose.     Lustre  metallic.     Color  tin-white 
resembling  that  of  native  antimony,  with  a  yellow  tarnish.     Sectile. 

Oomjk— Pb  Te=Tellurium  38*3,  lead  61-7.  Analysis  by  G.  Rose  (Pogg.,  iviii.  68)  gave  silve 
1*28  p.c. ;  and  from  an  imperfect  approximative  determination  of  the  lead  and  tellurium  Bos* 
assumed  them  to  have  the  same  relation  as  in  hessite,  or  Tellurium  38*37,  lead  60*35. 

Pyr. — In  the  open  tube  fuses,  gives  fumes  of  tellurous  acid,  forming  a  white  sublimate,  ivhid 
B.B.  fuses  into  colorless  drops.  On  charcoal  In  R.P.  colors  the  flame  bluish,  fuses  to  a  globule 
coats  the  coal  near  the  assay  with  a  lustrous  metallie  iing  of  tellurid  of  lead,  outside  of  which  i 
LH  brownish-yellow,  and  in  O.F.  still  moro  yellow.    Entirely  volatile,  except  a  trace  of  silver. 

Obs. — From  Savodinski  near  Siranovski,  In  the  Altai,  with  hessite. 

Huot  says  that  Beudant  in  his  lectures  changed  his  first  use  of  the  name  Elasmose ;  and  th( 
later  use  Huot  adopts  in  his  Mineralogy,  and  Omalius  d'Halloy  in  his  Introduction  to  Geology 
The  confusion  thus  occasioned,  and  the  unallowable  form  of  the  name,  are  reasons  enough  for  set 
ting  it  aside  altogether,  and  adoptiug  AUaiU, 

49.  BORNITE.  Kupferkies  pt.,  Kupfer-Lazul  ffen4:kel,  Pyrit,  1725.  Lefverslag,  Brui 
Kopparmalm,  MineraCupri  Ilepatica,  Cuprum  sulfure  et  ferro  mineralisatum,  WaiL,  283,  1747 
Cuivre  vitreuso  violette  lY.  TrL  Wall.,  1753.  Eoppar-Laziv,  Minera  Cupri  Lazurea,  Cronst^ 
175,  1758.  Buntkupfererz  Wern.  Purple  Copper  Ore  Kino.  Variegated  Copper  Ore.  Cui 
vre  pyriteux  hepatique,  K  Philiipsite  Beud.,  ii.,  Tr.,  ii.  411,  1832.  Pyrites  orubescens  Dana 
Min.,  408,  1837;  Poikilopyrites  GUxk.,  arundr.,  328,  1839.  Bornit  Haid,,  Handb.,  662,  1845 
Poikilit  Bieiih.  Erubcscite  Datia,  Min.,  510,  1850.  Cobre  abigarrado,  Oobre  panacoo,  Da 
meyko. 

Isometric.  Observed  planes  0,  /,  1,  2-2.  Figs.  1,  2,  3,  11,  14.  Cleav 
age :  octahedral  in  traces.  Twins :  f.  50.  Massive,  structure  granular  oi 
3onipact. 

Il.=:3.  G.=4'4— 5*5.  Lustre  metallic.  Color  between  copper-red  and 
pinchbeck-brown ;  speedily  tarnishes.  Streak  pale  grayish-black,  slightlv 
shining.     Fracture  small  conchoidal,  uneven,     brittle. 

Comp.,  Var. — (€u,  Pe)  S,  the  proportiou  of  6u  to  Fe  varying;  and  sometimea  (there  being  an 
excess  of  sulphur  above  the  ratio  of  unity)  united  to  Fe  S'  (pyrite),  either  as  an  impurity  or  ;i 
chemical  compound;  at  times  also  mixed  with  clialcopyrite.  As  it  is  a  result  of  the  alteration  of 
other  orcR,  occurring  only  sparingly  at  great  depths  in  veins,  such  compounds,  or  mixtures,  arf 
not  improbable. 
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(!l  In  anal.  1,5,  6,  €*ii :  Fe==4 :  1  nearly,  whe^^oe  the  special  formula  (j^  €u  -»  i  Fe)  S=8ulphui 
n-U.  copper  70-13,  Pe  7-76=100. 

(Ji  In  j»naL  3,  4.  17,  18,  £?u  :  Pe=2  :  1  nearly,  and  hence  {|  eu  -f  i  Fe)  S=Siilphiir  23-7,  cop- 
per 62  5.  Fe  1 3-8  =100. 

(31.  In  the  other  analyses  FeS*  is  apparently  present  (a).  Anal.  2,  16,  19,  20,  21,  22  approxi- 
mate mon;  or  less,  in  the  ratio  of  sulphur  to  the  metals,  to  1 6 :  1 3,  wheuco  the  formula  1 1  (<:'u,  FeJ 
S  -  2  Fe  S»  (=4i  €u  S  +  Fe'  S'  Ramm.)=S  26-00,  Cu  61-87,  Fe  12-13.  (b).  Anal.  7  and  13  cor- 
p?5pocd  to  6  (€u,  Fe)  S  +  Fe  8*  (=5  -eu  S  +  Fe»  S'  Ramm.).  (c).  AnaL  8,  9,  10.  12,  15,  cor- 
•efpond  to  4  («u,  Fe)  S  -f-  Fe  S«  (=3  Ou  S  +  Fe«  S')=S  2804,  Ou  5560,  Fe  16-36=100.  (rf). 
Aail  24=10  (ea,  Fe)  S  -h  Fe  S*  (=9  ^u  S  +  Fe*  S'  Ramm.).  Rammelaberg  writes  for  No.  5, 
:/»  ei  S  H-  Fe*  S'=ll  (en,  Fe)  S  +  Fe  S';  and  for  No.  fi,  8  en  S  +  IV  •-»=9  eu  S  +  Fe  S'. 

In  anaJ.  25,  the  proportion  of  oopper  is  unusually  small;  6u  :  Fe=3  :  2 ;  formula  3  6u  S  + 
Fe  S  J-  Fe  S*  (=2  eu  +  i  Fe)  S  +  i  Fe  S^  But  Mene  observes  that  the  ore  is  not  pure,  and 
rtat  afler  separating  the  impurity,  or  what  is  so  regarded,  it  corresponds  to  €-u  S  +  Fe  S*. 

The  pre^enoB  of  the  ordinary  sulphid  of  iron  Fe  8*  appears  to  be  far  more  probable  than  that 
•i^the  uncertain  Fe'  S',  as  stated  on  page  38. 

Analyses:  1,  2,  Berthier  (Ann.  d.  M.,  III.  iii.  48,  vii.  640,  566);  3,  Phillips  (Ann.  Phil.,  1822, 
297):  4,  Brandes  (Schw.  J.,  xiii.  354);  6-9,  Plattner  (Pogg.,  xlvii.  361);  10,  Varrcntrapp  (ib.); 
ll.Hisinger  (Afb.,  iv.  362);  12,  Chodnef  (Pogg.,  Ixi.  395) ;  13,  Bodemann  (Pogg.,  Iv.  1 15);  14, 
>taaf  (CEfv.  Ak,  Stockh.,  1848,  66);  16-18,  E.  Bechi  (Am.  J.  Sci.,  II.  xiv.  «1);  D.  Forbes  (Ed. 
X.  PhiL  J.,  L  278);  20,  Booking  (Ann.  Oh.  Ph.,  xcvi.  244);  21,  C.  Bergcmann  (Jahrb.  Min.,  1857, 
*?4{;  "22,  Eammelsberg  (ZS.  G.,  xviii.  19);  23,  Collier  (private  oontrib.);  24,  Rammelsberg  (ib., 
:fOt:  25,  Mene(C.  R.,  Ixiii.  53): 


8 


Cu 


Fe 

6-8,  gangue  4*0 =994  Berthier. 
13-0,  gangue  5*0=100  Berthier. 
140,  quartz  0'5=99-32  Phillips. 
12-75,     "      3'5=99-53  Brandos. 

6-41=99-99  Plattner. 

7-54=99-91  Plattner. 
11-66=99-65  Plattner. 
14-84=99-84  Plattner. 
17-30,  Si  0-13=99-39  Plattner. 
14-85 =100-03  Varrentrapp. 
11 -80=99-83  Hisinger. 
14-94,  gangue  004= 99*71  Chodnof. 
1 1-64.  quartz  004=  100*13  Bodemn. 
10-24,  gangue  4*09=99-11  Staaf. 
18-03=98-84  Bechi. 
13*87,  gangue  0-76,  3Pe  1-60=98*96  B. 
16-09=99*23  BochL 
16-89=100*60  Bechi, 
11-12,  Mn  tr.,  Si  3*83  =  99-16  Forbes— G. 

4*432. 
13-67=99-93  Booking. 
11*79,  Ag  2*58  =  100  Berg.     G.=5— 5-476. 
11-80,  Pb  1*90,  Ag  <r.  =  100*63  Ramm, 
11*77,  Ag/r.  =  99*39  Collier. 

7-63  =  100-11  Ramm. 
15-4,  insol.  8-1=99  80  M^ne. 

Pyr-,  eto. — In  the  dosed  tube  gives  a  faint  sublimate  of  sulphur.  In  the  open  tube  yields 
loiphurous  acid,  but  gives  no  sublimate.  B.B.  on  charcoal  fuses  In  R  F.  to  a  brittle  magnetic 
fdcbule.  The  roasted  mineral  gives  with  the  fluxes  the  reactions  of  iron  and  copper,  and  with 
loda  a  metallic  globule.    Soluble  in  nitric  acid  with  separation  of  sulphur. 

Obi. — Oocars  vnth  other  copper  ores,  and  is  a  valuable  ore  of  copper.  Crystalline  varieties 
irc-  found  in  CJomwalL  and  mostly  in  the  mines  of  Tincroft  and  Dolcoath  near  Rodnitli,  where  it 
B  called  by  the  miners  "  horse-flesh  ore."  Other  foreign  localities  of  massive  varieties  arc  at  Ross 
Isiaad  in  Killamey,  in  Ireland  ;  at  Mount  Catini,  Tuscany ;  in  cupriferous  shale  in  the  Mansfeld 
distiict,  Germany ;  and  in  Norway,  Siberia,  Silesia,  and  Hungary. 

It  is  the  principal  copper  ore  at  some  Chilian  mines,  especially  those  of  Tamaya  and  Sapos ; 
also  common  in  Peru,  Bolivia,  and  Mexico.  At  the  copper  mine  in  Bristol,  Conn.,  it  is  abundant^ 
aod  often  in  fine  crystallizations  (f.  1,  3,  4.  and  14  with  planes  0).    At  Cheshire,  it  in  met  with 


1.  Montecastelli,  Tuscany 

21-4 

67-2 

2.  St  Pancrace 

22-8 

69*2 

3.  Ross  I^  L.  Killamey 

23-75 

6107 

L  Siberia 

21-65 

61*63 

9.  Sangerhsnsen,  Tnaaaive 

22-58 

71  00 

6.  Efsleben,  massive 

22-65 

69*72 

i.  Woitzki,  White  Sea,  masf. 

25-06 

63-03 

8.  Condurra  M.,  Comw.,  cryjrf. 

28-24 

•66-76 

9.  Dalame,  massive 

25-80 

66-10 

10. 

26-98 

58*20 

11.  Testanforss,  WestmannVd 

24-70 

63*33 

11  Redruth  crysL 

26*84 

67*80 

13.  Bristol,  Gt..  masswe 

25*70 

62*75 

14.  Weatmannland 

60-56 

15.  Kt.  Catini 

24-93 

65-88 

16.             " 

23*36 

69*47 

17.  Miemo 

23-98 

6016 

18.  Fericcio 

24-70 

60-01 

19.  Jemteland,  Sweden 

24-49 

69-71 

30.  Coqnimbo 

25-46 

60-80 

21.  Ramos,  Mexico 

2:1-46 

62*17 

22.            "                  G.=6030 

25-27 

6166 

23.  Bristol,  Ct 

2583 

61-79 

24.  Laaterberg 

23-75 

68-73 

2.J.  Corsica 

26*3 

60-0 
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In  cubes,  along  with  barite,  roalachitef  and  cbaloocite.    FoKnd  massive  at  Mabooi>eny',    i&c 
Wilkesbarre,  Penn.,  and  in  other  parts  of  the  same  State,  in  cupriferous  shale,  assodated  la  sin: 
quantities  iiith  vitreous  copper;  also  in  granite  at  Chesterfield,  Mass. ;  also  in  New  Jersey, 
common  ore  in  Canada,  at  the  Acton  and  other  mines,  along  a  belt  of  15-20  m.,  between  L.  51ei 
phromagog  and  Quebec 

Named  afler  von  Bom,  a  distinguished  mineralogist  of  the  last  centuiy.  The  name  PliiUi 
<)ite  has  a  prior  use  for  another  species. 

60.  BERZEUANmi.  Selenkupfer  Ben.,  Afh.,  vL  42,  1818.  Selenid  of  copper;  Seleniui 
of  Copper.  Cuivre  selenie  J^.  Berzoline  BeucLf  Tr.,  IL  634^  1832.  Berzelianice  DanOf  Mil 
609,  1850. 

In  thin  dendritic  crusts.  Soft.  Lustre  metallic.  Color  silver-wliit^ 
Streak  shining. 

Oomp-^u  Se=Selenium  38*4,  copper  61-6=100.    Analysis  by  Berzelius  (1.  c) : 
Selenium  40  Copper  64. 

'Pjr, — In  the  open  tube  gives  a  red  sublimate  of  selenium,  with  white  crystals  of  solenov 
acid.     B.6.  on  charcoal  selenous  fumes,  and  with  soda  yields  a  globule  of  copper. 

Obs. — Occurs  at  Skrikerum  in  Sweden,  and  also  near  Lehrbach  in  the  Harz. 

Beudant  g^ve  the  name  Bcrzdine  to  this  species,  which,  as  it  has  another  earlier  application  1 
the  science,  is  given  to  another  form  above. 

61.  OASTILlLm].    Castmit  Ramm.,  ZS.  0.,  zviii.  213. 

Massive.     Distinctly  foliated. 

H.=3.  G.=5'186— 5'241.  Lustre  metallic.  Color  and  tarnish  as  ii 
bomite. 

Oomp. — ii  (en,  Zn,  Pb,  Ag)  S + Fe  S*  with  eu :  Zn :  Pb  :  Ag=30 :  7 :  2^  :  1).  Analysis  :  Ram 
melsberg  (I  c.) : 

8  Ou  Zn  Pb  Ag  Pe 

2565        41-11       1209         1004         4-64         6-49=100-02 

Rammelsberg  writes  the  formula  (Cu  Ag)'  S+2  (Ou,  Pb,  Zn,  Fe)  S. 

Pyr.,  etc.— B.B.  fuses  rather  diERcultly,  and  changes  to  a  slag  colored  red  by  copper.  In 
nitric  acid  dissolves  with  the  separation  of  sulphur  and  sulphate  of  lead,  and  gives  a  blue  solution 

Obs. — ^From  Guanasevi  in  Mexico,  where  it  was  considered  an  argentiferous  bomite.  It  is  neai 
bomite  in  con^^titutiou,  as  observed  by  Rammelsberg. 

62.  AIjABANDITE.  Schwarze  Blende  (fr.  Transylvania)  MiiUer  t\  Reichenstein^  Phys.  Arb.  Fr. 
in  Wien,  i.  2nd  Quart.,  86,  1784;  Bindheim,  Sohrift.  Ges,  Fr.,  BerL  v.452,  1784  (making  it  oomp^ 
of  Mn,  S,  Fe,  Ag).  Schwarzerz  Klapr,^  Beitr.,  iii.  35,  1802.  Braunsteinkies  Leonh,^  Tab.,  70, 
1806.  Bntnsteinblende  [=Manganblende]  BlumeTibtuh^  Handb.,  L  707,  1807.  Manganglanz 
KarsL,  Tab.,  72,  1808.  Manganese  sulfur^,  JET.,  Tab.,  UL  1809.  Sulphuret  of  Manganese. 
Schwefel-Mangan  Germ,  Alabandine  -Beud,  Tr.,  ii.  399,  1832.  Blumenbachit  Br^Ou,  B.  tt 
Ztg.,xiii  193,  1806. 

Isometric.  In  cubes  and  octahedrons.  Cleavage :  cubic  perfect.  Twins : 
simple,  with  composition -face  octahedral ;  also  cruciform,  made  of  five  com- 
bined octahedrons.     Usually  grannlarly  massive. 

H.=3-5— 4.  G.=3-95— 4-04.  4-036,  Mexico.  Lustre  submetallic. 
Color  iron-black,  tarnished  brown  on  exposure.  Streak  green.  Fracture 
uneven. 

Oomp. — ^MnS=Sulphur  36*7,  manganese  63'3=100.  Analyses:  1,  Arfredson  (Ak.  H.Stockh. 
1822) ;  2,  Bergemann  (Jahrb.  Min.,  1857,  394) : 

1.  Transylvania        Sulphur  87*9        Manganese  62*1=100  Arfredson. 

2.  Mexico  »*       36-81  "         62-98=99-79  Bergemann. 


; 
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Eariier  analyses  by  Klaproth,  Yaaqnelin,  and  Del  Rio  gire  erroneous  results,  the  first  two  find* 
mg  it  mainly  Mn,  with  11  to  1 5  Sw 

Pyr.— Unchanged  in  the  closed  tube.  In  the  open  tube  sulphurous  Aimes.  Roasted  on  charcoal, 
the  assay  is  converted  into  ozyd,  which,  with  the  fluxes,  g^yes  the  reactions  of  manganese.  Solu- 
ble in  dilute  nitric  acid,  with  evolution  of  sulphuretted  hydrogen. 

Obs. — Vlanganblende  occurs  in  veins  in  the  gold  mines  of  Nagyag,  Eapnik,  and  OfTenbanya,  in 
TnDSjlvania,  associated  With  tellurium,  carbonate  of  manganese,  aud  quartz ;  at  Gersdorf,  near 
Freiberg,  a  variety  containing  a  trace  of  arsenic ;  in  Mexico,  at  the  mine  Predosa  in  Puebla,  with 
tetrahedrita. 

With  regard  to  the  crucirorm  twins  of  five  octahedrons,  Schrauf,  who  describes  them,  observes 
that  5  times  the  tetrahedral  angle  70|  is  nearly  360% 

63.  STSPOORITB.  Sulphuret  of  Cobolt  MiddOehn,  PhiL  Mag.,  III.  xvld.  352, 1S46.  Syepoonto 
/.  McoU,  Min.,  458,  1849.  Kobalttiulfuret  pt,  Schwefel  Kobalt  pt,  Kobaltkies  pt.,  Graukobalt- 
er^  OtTM' 

Massive,  disseminated  in  grains  or  veins. 
G.=5"45.     Color  steel-gray,  inclining  to  yellow. 

Oomp.— Co  S=Sulphur  36*2,  cobalt  64*8=100.    Analysis  by  Middleton  (L  a) : 

Sulphur  35-36        Cobalt  64-64=100. 

Obs. — From  Syepoor,  near  Rajpootanah  in  North-west  India,  where  it  occurs  m  ancient  schists 
with  pyrrhotite.    It  is  employed  by  the  Indian  jewelers  to  give  a  rose  color  to  gold. 

54.  PBNTLANBmi.  Eisen-Nickelkies  Scheerer,  Pogg.,  Iviu.  816,  1843.  Sulphuret  of 
Iron  and  Nickel    Pentlandite  Dufir^  Min.,  il  549,  1856.    Nioopyrite  Shap^  Min.,  807,  1857. 

Isometric.     Cleavage  octahedral.     Massive,  granular. 
H.=3'5— 4.     G.=4-6.     Color  light  bronze-yellow.     Streak  light  bronze- 
brown.    Not  magnetic. 

Oomp.— (iKi  +  }Fe)  3  =  Sulphur  360,  iron  41*9,  nickel  22-1=100.  Analysis:  Scheerer 
(Pogg.,  Iviii.  315): 


S 

Pe 

Ni 

Cu 

1.  36-45 

42-70 

18-.35 

ll6=98-66 

2.  36-64 

40-21 

21-07 

1-78=99-70 

Excluding  the  copper  as  chaloopyrite.  No.  1  gives  S  3702,  Fo  43  73,  Ni  19*25 ;  No.  2,  S  36-86,  Fe 
40-86,  Ni  22-28.  Bivot  found  (Dufr.  Min.,  L  c.),  for  the  ore  from  Craigmuir  m  Argyleshire,  S  35-8, 
Pe  54-8,  Ni  7-6,  quarts  l-4=99-6, 

Pyr.— In  the  open  tuhe  sulphurous  fumes.  The  powdered  mineral  roasted  B.B.  on  charcoal 
gives  with  the  fluxes  reactions  for  nickel  and  iron. 

Obs. — Occurs  with  chalcopyrite  iu  a  hornblende  rock  near  Lillehammer  in  Southern  Norway . 
slightly  mixed  with  magnetite  at  Craigmuir,  9  m.  from  Inverary,  in  Argyleshire,  Scotland,  in 
eineigs ;  also  2  m.  from  Inverary,  both  extensively  mined ;  at  Wheal  Jane  in  Kenwjn,  ComwalL 
Ibe  ore  is  valuable  for  tba  eziraction  of  nickel. 

Ksmed  after  Mr.  Pentland. 

65.  QRONAUiTB.    Nlckelwismuthglanz  v.  Kdb,,  J.  pr.  Ob.,  vl  332,  1835.    Bismuth  NickoL 
Oriinauite  KicoL,  Min.  458,  1849.    Saynit  v.  Kdb,  Taf.,  13,  1853. 

Isometric.     Figs.  2,  6,  7.     Cleavaffe  octahedral. 

BL=4-5.  G.=5-13.  Lustre  metalHc.  Color  light  steel-gray  to  silver- 
white,  often  yellowish  or  grayish  through  tarnish.  Streak  dark  gray. 
Brittle. 

Gomp.r-A]iafy868 :  1,  Eobell  (L  c) .  2,  3,  Schnabel  (Bamm.,  4th  SnppL,  164) : 
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S 

Bi 

Ni 

Fe        Co 

Oil 

Pb 

1. 

38-i6 

14-11 

40-65 

3-48       0-2ft 

1-68 

1-58  =  100-24  Kobea 

2. 

31-99 

10-49 

22-.  13 

5-55     11-24 

11-59 

7-11  =  100  SchnabeL 

3. 

33-10 

10-41 

22-78 

C-06     11-73 

11-56 

4-36=100  SchnabeL 

4B 


The  sulphur  is  to  the  metals  present  as  4J^   3.    No  prob^^ble  formula  has  been  deduced. 
Pyr.,  etc. — Fuses  to  a  gray,  brittle,  magiiitic  globule,  coloring  the  charcoal  greenish-yell  >n 
Dissolves  in  nitric  acid,  excepting  the  sulphur. 
Oba. — Found  at  Griinau,  in  Sayn  Altenkirchen,  with  quartz  and  chaloopyrite. 

66.  SPHAIiERmS  or  BLEXDE.  Galena  inanis,  Germ,  Blende,  Agric,  Interpr.,  465,  154€ 
Blande,  Pseudo-galena^  Zincum  S,  As,  et  Fe  minoralisatum,  WaU.^  Min.,  248,  1747.  Zincura 
cum  Fe,  S  minoralisatum  Bergm.^  Sciagr.,  1782.  Sulphuret  of  zinc  Zinc  sulfur^  JPV.  Zinc; 
Blende.     Sphalcrit  GlocJc^  Syn.,  17,  1847.     Black- Jack  Engl  Miners. 

Cleiophane  Xuttal  Marmatite  (fV.  Marmato)  Boussingau%  Pogg.,  xvii.  399, 1829.  Przibramit 
Huoi^  Min.,  298,  1841.  Marasmolite  Shep,,  Am.  J.  Sci.,  II.  xiL  210,  1851.  Christophit  Breiih 
B.  H.  Ztg.,  xxii.  27.    Eahtite  Shej>,,  Am.  J.  Sci.,  II.  xlu  209,  1866. 

Isometric :  tetrahedral,  Observed  planes,  ^ ;  /;  1 ;  2 ;  i-f ,  ^-2 ;  2-2 
3-3,  4-4,  5-5.  Fii^s.  3,  29  to  33;^  also  73,  74.  Cleavage:  dodecaliedra; 
highly  perfect.  "Iwins:  composition-face  1,  as  in  f.  75  ;  also  76,  of  whici] 
73  is  the  simple  form.  Also  botryoidal,  and  other  imitative  shapes ;  some- 
times fibrous  and  radiated ;  also  massive,  compact. 

75 
73 


H.=3-5-4.  G.=3-9-4-2.  4063,  white,  New 
Jersey.  Lustre  resinous  to  adamantine.  Color 
brown,  yellow,  black,  red,  green ;  white  or  yellow 
when  pure.  Streak  white — reddish-brown.  Trans- 
parent— translucent.  Fracture  conchoidal.  Brit« 
tie. 

Oomp.,  Var.— Zn  S=Sulphur  33,  zinc  67=100.  But  often 
haying  part  of  the  zinc  replaced  by  iron,  and  sometimes  by  cad- 
mium. 

Var.  1.  Ordinary,  Containing  little  or  no  iron;  colors  white 
to  yellowish -brown,  sometimes  black;  G-.=3-9— 4*1.  The  pure 
white  blende  of  Franklin,  N.  J.,  is  the  cleiophane  (anal.  5). 

2.  Feniferotis;  Marmatiie,  Containing  lo  p.  c.  or  more  of 
iron;  dark-brown  to  black;  Gr.=3'9— 4*2.  The  proportion  of  sulphid  of  iron  to  sulphid  of  zinc 
varies  from  1:5  to  1:2,  and  the  last  ratio  is  that  of  the  chrisiophiie  of  Breithaupt  ([,  c),  a 
brilliant-black  blende  from  St.  Christophe  mine,  at  Breitenbrunn,  near  Johanngeorgenstadt,  having 
a.=3-9l— 3-923  (1.  c). 

3.  Cadmiferous ;  Przibramiie,    The  amount  of  cadmium  present  in  any  blende  thus  far  analyaed 
is  less  than  5  per  cent 

Each  of  tho  above  varieties  may  occur  (o)  in  crystals ;  (b)  firm,  fibrous,  or  columnar,  at  tinica 
radiated  or  plumose ;  (e)  cleavable,  massive,  or  foliated;  (d)  granular,  or  compact  massive. 
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The  bras8'<»re  (Messingen  Gorm.)  of  early  mineralogists  is  a  mixture  of  bleude  and  chalcopyrite. 
Shepard's  marasmclUe  (1.  c.)  is  a  partially  decomposed  blende  containing  some  free  sulphur. 

Analyses:  1,  Arfvedsou  (Ac.  H.  Stockli.,  1822,  438,  Pogg.,  i.  62);  2,  Lowe  (I'oj^g.,  xxxviii.  161); 
3.  Kereten  (Pogg.,  Ixiii.  132);  4,  C.  Kulilemann  (ZS.  nat.  Ver.  Halle,  vjii.  49y);  .%  T.  H.  Henry 
(Phil.  Mag.,  IV.  L  23);  6,  J.  L.  Smith  (Am.  J.  Sci.,  II,  xx.  230);  7,  8,  9,  Jnckson  (G.  Rep.  N. 
Hampshire.  208);  10,  Scheercr  (Pogg.,  bcv.  300);  11,  12,  Bechi  (Am.  J.  Sci.,  11.  xiv.  61);  13, 
Seheerer  (B.  IL  Ztg.,  xix..  No.  ir>);  14,  Heinichen  (B.  II.  Ztg.,  xxii.  27);  15,  Locanu  (J.  de  Phurm., 
ii.  457);  16,  17,  18,  Berthier  (Ann.  d.  M.,  ix.  419);   19,  20,  BousaingauU  (Pogg.,  xvii.  399); 


S 


Zn 


Fe 


1. 

33  66 

66-34 

2.  Praibrara,^wtt5 

3315 

61-40 

2-29 

3.  Carinlhia,  Raibcl,  rA.  yw, 

.  3210 

64-22 

rH2 

4.  Clausthal  black 

3304 

65-39 

1-18 

5.  X.  Jersey,  white 

32-22 

67-46 

6.  PheDixviUe,  Pa. 

83*82 

64-39 

7.  I'laton,  N.  H.,  ywh,  bru 

33-22 

6:i-62 

310 

8.  Lvraan,  N.  IL 

33-4 

55-6 

8-4 

9.  Shelburne,  N.  H. 

82-6 

52-0 

10-0 

n   vA.nstiania,  7?^n>i« 

83'78 

5,3-17 

11-79 

U.  Tuscany,  foarnuUiie 

3212 

50-90 

11-44 

12.        ''                " 

33-65 

48  11 

16-23 

13.  TitiriVu  N.  G.,  hkh.  hL 

33-82 

54-17 

11-19 

14.  Chmtop?ate,  black 

33-57 

44-67 

18-25 
ZuS 

15.  Charente 

82-76 

16.  England,  gray 

91-8 

11.  raguliu,  brown 

75-5 

IS.  L'jchon 

94-4 

19.  Marmato,  Marmaiiie 

77-5 

2(j         "                " 

76-8 

Cd 
=100  Arfvedaon. 

1-50  r=  98-34  Lfjwc. 

ir.,  Sb  and  Pb 072,  H 0-80=99-16  Kersten. 

0-79,  On  013,  Sb  0-63  =  10106  Kuhlemann. 

/r.= 99-08  Henry. 

0  98,  Cu  0-32,  Pl>  0-7S:=  100-29  Smith. 

0*6  including  loss  =  100  Jackson. 

2-:h=99-7  Jackson. 

3-2,  Mn  1-3 =99- 1  Jackson. 
,  Mu  0-74,  Cu  <r. =99-43  Seheerer. 

1-23,  Fo  S'  0-75=96-44  BechL 
tr,,  Cu  </-.  =  97  99  Bcehi. 

0  8.',  Mu  0-88-100-88  .Seheerer. 

0-28,  Mn  2 -66,  Sn  <r.  =  99  43  Heinichen. 

FeS 

13-71  =9«-47  Lecanu. 

6-4=98-2  Berthier. 
17-2=92-7  Berthier. 

5-4=99-8  Berthier. 
22-5  =  100  Boussingault 
23-2  =  10.)  Boussuigault. 

The  marrmtiU  of  anal.  19  affords  the  formula  3  ZnS  +  FeS=77  Zn  S  and  23  FeS;  of  anal.  12,  5 
ZnS  +  2  FeS;  another,  of  brown  color,  from  near  Burbach  in  Siegeu,  afforded  Schnabel  (Pogg., 
C7  144)5ZnS  +  FeS;  Breithaupt's  cAmtopAite=2  ZnS-f-FeS, 

Pyr.,  etc — In  the  open  tube  sulphurous  fumes,  and  generally  changes  color.  B.B.  on  chnr- 
ooal,  in  R.F..  some  varieties  give  at  first  a  reddish-brown  coating  of  oxyd  of  cadmium,  and  later 
a  coating  of  oxyd  of  zinc,  which  is  yellow  while  hot  and  whitj  after  cooling.  With  cobalt  solution 
the  zinc  coating  gives  a  green  color  when  heated  in  O.F.  Most  varieties,  after  roasting,  give 
Tith  borax  a  reaction  for  iron.  With  soda  on  cliarcoal  in  R.F.  a  strong  green  zinc  flame.  Diffi- 
coltlv  fusible. 

Dissolves  in  muriatic  acid,  daring  whidi  sulphuretted  hydrogen  is  disengaged.  Some  specimens 
phosphoresce  when  struck  with  a  steel  or  by  friction. 

Obs.— Occurs  iu  both  crystalline  and  sedimentary  rocks,  and  is  usually  associated  with  galena ; 
also  with  barite,  chalcopyrite,  fluorite,  sidente,  and  frequently  iu  silver  mines. 

Darbyshirc.  Cumberland,  and  Cornwall,  afford  different  varieties ;  also  Transylvania ;  Hungary ; 
the  Harz;  .Sahla  in  Sweden ;  Ratieborzitz  iu  Bohemia;  many  Saxou  loculities.  Splendid  crystals 
are  found  in  Binnenthal.  A  variety  having  a  divergent  fibrous  structure  and  presenting  botry- 
oidai  forms  is  met  with  in  Cornwall ;  at  Ruibel ;  and  at  Gerohlaeok  in  Baden. 

Abounds  with  the  lead  ore  of  Missouri,  Wisconsin,  Iowa,  and  Illinois.  In  N.  York,  Sullivan 
Co.,  near  Wurtzboro*,  it  constitutes  a  largo  pjrt  of  a  lead  vein  in  millstone  grit,  and  is  occasionally 
'tt  octahedrons;  in  St.  Lawrence  CJo.,  brown  blende  occurs  at  Cooper's  falls,  in  a  vein  of  carbonate 
of  lime;  at  Mineral  Point  with  galena,  and  in  Fowler,  on  the  farm  of  Mr.  Belmont,  in  a  vein  with 
inm  and  copper  pyrites  traversing  serpentine;  at  the  Ancram  lead  mine  in  Columbia  Co.,  of 
jellow  and  brown  colors ;  in  limestone  at  Lockport  and  other  places,  in  honey  and  wax-yellow 
crrstala  often  transparent;  with  galena  on  Flat  Creek,  two  miles  south-west  of  Spraker's  Basin. 
In  Jfoss.,  at  Sterling  of  a  cherry-red  color,  with  galena ;  also  yellowish-brown  at  the  Southampton 
lead  mines ;  at  Hatfield,  with  galena.  In  N.  Hamp.,  at  the  Katon  lead  mine ;  at  Warren,  a  lurgo 
vein  of  black  blende.  In  Maine,  at  the  Lnbec  lead  nrincs;  also  at  Bingham,  Dexter,  and  Parsons- 
field.  In  (hnn.,  yellowish-green  at  Brookfield;  at  Berlin,  of  a  yellow  color;  brownisli-black  at 
Roxbuiy,  and  yellowish-brown  at  Lmo's  mine,  Monroe.  In  X.  Jersey,  a  white  variety  {ckiophatie 
of  Nuttall)  at  Franklin.  In  Fenn.,  at  the  Wheatley  and  Perkiomeu  lead  mines,  in  handsome 
cn-i^tallization J ;  near  FriGdeusville,  Lehigh  Co.,  a  white  waxy  var.  In  Virginia,  at  Walton's 
;?old  mine,  Louisa  Co.,  and  more  abundantly  at  Austin's  lead  mines,  W^ythe  Co ,  wlicre  it  occurs 
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cryBtallized,  or  in  radiated  crystallizations.    In  Mixhigan^  at  Princo  rein,  Lake  Superior,  abundav 
In  Illinois^  near  Rosidare,  with  galenite  and  calcite;  at  Marsden's  diggings,  near  Galena, 
stalactites,  some  6  in.  or  more  through,  and  covered  with  cryst  pyrite,  and  galenite.    In  Wiscon3i 
at  Mineral  Point,  in  fiae  crystals,  and  many  of  large  size  (3  in.  through,  or  so),  altered  to  smiti 
sonite.    In  Tennessee^  at  Haysboro',  near  NashvOle. 

Named  blende  because,  while  often  resembling  galena,  it  yielded  no  lead,  the  word  in  Gtermj 
meaning  blind  or  deceiving.     Sphalerite  is  from  a^aX  f>»c,  treacherous. 

Alt.— Blende  by  oxydation  changes  to  zinc  vitriol.  Calamine  (2n'  Si  +  lf  ti\  smithsonite  (5 
0),  and  limonite  occur  as  pseudomorphs.  The  sulphate  is  decomposed  by  bi-carbonate  of  Urn 
producing  smithsonite;  and  the  alkaline  silicates  in  solution,  acting  on  the  sulphate  or  carbonat 
afford  silicate  of  zinc. 

Artif. — Blende  may  be  made  in  crystals  from  a  solution  of  sulphate  containing  some  putrifrii 
animal  matter;  in  an  experiment  by  G-ages,  using  oysters  for  the  animal  matter,  the  shells  wei 
turned  partly  into  carbonate  of  zinc  and  selenite,  and  some  blende  incrusted  them.  Also  may  1 
made  by  subjecting  heated  oxyd  or  silicate  of  zinc  to  vapors  of  sulphur. 

Rahtite  of  Shepard  (I,  c.)  is  a  wholly  uncrystalline  blonde,  with  G.=4*I28,  containing  iron  an 
copper,  and  probably  a  mere  mixture  of  blende  and  other  raineraLs.  Shepard  says  that  it  occui 
"  in  the  upper  decomposed  portion  of  the  Ducktown  copper  lode,  associated  with  melaconito  at 
various  mixtures  of  chalcopyrite,  rodruthite,"  etc  The  specimen  analyzed  by  Mr.  Tyler  for  Pre 
Shepard  was  iron-black,  while  Shepard  says  that  the  mineral  is  "  dark  lead-gray,  with  a  tinge  < 
blue,  not  unlike  some  of  the  ores  of  antimony."  Tyler  obtained  (1.  c.)  for  the  composition  of  h; 
specunen,  S  33-36,  Zn  47*86,  Fo  6-18,  Cu  14*00,  giving  approximately  10  S,  7  Zn,  1  Fe.  2  Cii,  ac 
equivalent  to  7  Za  S  +  Fe  S^'+^u  S,  or  7  of  blende,  with  1  pyrite  and  1  chalcocite  (redruthilc 
Since  6u  (not  Cu)  replaces  Fe  and  the  related  metals  in  the  sulphids,  the  formula  cannot  be  (Zi 
Fe,  Cu)  S,  or  that  of  a  cupreous  blende. 

67.  VOLTZTTB.    Voltziue  Fhumet,  Ann.  d.  M.,  III.  iii.  519,  1833.  Oxysulphuret  of  Zinc.   Lebe 
blende  Breith.,  J.  pr.  Ch.,  xv.  1838,  B.  H.  Ztg.,  xxiL  26.     Voltzit  Bamnu,  Handw.,  200,  1841. 

Tn  implanted  Bplierical  globules ;  structure  thin  curved  lamellar. 

H.=4— 4*5.  tT.=3'66— 3*81.  Lustre  vitreous  to  greasy  ;  or  pearly  o 
a  cleavage  surface.  Color  dirty  rose-red,  yellowish,  bro^vniish.  Opaque  o 
subtransTucent. 

Var.— G.=3-66  fr.  Rosi^res,  Foumet;  3*691  fr.  Geyer;  3'7ll  fr.  Marienberg;  3*777  fr.  Ckm 
wall ;  3*804  fr.  Johanngeorgenstadt. 

Oomp.— 4  Zn  S  +  Zn  0=Sulphid  of  zinc  8273,  oxyd  of  zinc  17*27=100.  Analyses:  1,  Foui 
net  (L  c);  2,  Lindaker  (Vogl's  Min.  Joach.-,  175) : 

•     1.  Rosi^res  Zn  S  82*92  Zn  0  15-34  f?e  1*84  Resinous  subst.  /r.=10010  Foumet 

2.  Joachimsthal  82*75  17-25=100  Lindaker. 

Pyr.,  etc, — ^B.B.  like  blende.    In  muriatic  acid  affords  fumes  of  sulphuretted  hydrogen. 

Obs. — Occurs  at  Rosi^res,  near  Pont  Gribaud,  in  Puy  de  D6me ;  Elias  mine  near  Joadilmstha 
with  galenite,  blende,  native  bismuth,  etc. ;  near  Marienberg  (the  ld)erblende) ;  Hodimuth  nei 
Geyer ;  Cornwall,  probably  at  Redruth ;  at  Bemkastel  on  the  Mosel,  in  pseudomorphs  aftc 
quartz. 

Named  after  the  French  mining  engineer,  Voltz. 

The  supposed  artificial  voltzite  from  the  Freiberg  smelting-works  has  been  shown  to  b 
blende. 

68.  HESSITE.    Tellursilber  G.  Base,  Pogg.,  xviiu  64,  1830.    Savodinsklte  ffuot^  Min.,  i.  181 
1841.    Telluric  SUver.    Hessit  lYobel,  Grundz.  Syst.  Kryst,  49,  1843. 

Orthorhombic,  and  resembling  chalcocite,  Kenngott,  Peters.  Occurring 
planes  <?,  /,  i-I,  i4,  m-i,  i-n,  and  othere.  Cleavage  indistinct.  Massive 
compact  or  fine-grained ;  rarely  coarse-granular. 

H.=2— 3*5.  (t.=8'3— 8"6.  Lustre  metallic.  Color  between  lead-graj 
and  steel-gray.     Sectile.     Fracture  even. 

Oomp. — Ag  Te=Tellurium  37*2,  silver  62-8=100.    Silver  sometimes  replaced  in  part  by  gold 
Analyses:   1,  2,  G.  Rose  (Pogg.,  xviii.  64);  8,  Petz  (ib.,  Ivii,  647);  4,  Rammelsberg  (4th  SuppL 
220): 
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1.  SavodinBki,  Altai  Te  3696  Ag  «t2-42  Fe  0*24=99*62  Rose. 

3  "  *•     G.=8-41-8-565     3689        62*32  0-50=99-71  Rose. 

:<.  Nagyag  G.=8-31-8-46     [8776]       61-65,  An  0-69,  Fe,  Pb,  S,  «r.=100  Petz. 

4.  Retzbanya  27*96,       54*67  Foroign  Bubatanced  15*25 =97 "88  Rainm. 

Pyr. — In  the  open  tube  a  faint  white  sublimate  of  tellurous  acid,  which  B.B.  fuses  to  colorleaa 
globules.  On  charooal  fuses  to  a  black  globule ;  this  treated  in  R.F.  presents  on  cooling  white 
deadritic  points  of  silyer  on  its  surface;  with  soda  gives  a  globule  of  Bilror. 

Obi. — Occurs  in  the  Savodinski  mine,  about  10  versts  from  the  rich  silver  mine  of  ZirianoYski, 
in  the  Altai,  in  Siberia,  in  a  taioose  rock,  with  pyrite,  black  blende,  and  chalcopyrito.  Specimens 
in  the  museum  of  Barnaul,  on  the  Ob,  are  a  cubic  foot  in  size.  Also  found  at  Kag3rag  in  Tranayl- 
rania,  and  at  Retzbanya  in  Hungary ;  Stanislaus  mine,  Calaveras  Co.,  Gal 

Kenngott  examined  crvRtals  from  Nagyag,  and  Peters,  fVom  Retzbanya.  Hess  made  the  Altai 
minersl  rhombohedral,  which  Kokscharof  does  not  sustain. 

58 A.  PETZirs.  (Tellursilber  Pe(z,  Pogg..  IviL  470;  TeUurgoldsUber  Sdusnk^  Handb.,  1847. 
Petzit  HcucL,  Handb.,  1845.)  Differs  from  hessite  in  gold  replacing  much  of  the  silver.  H.=2*5. 
G.=$'72— 8-83,  Petz;  9—9*4,  EiisteL  Color  between  steel-gray  and  iron-bhick,  sometimes  wiUi 
pavonine  tarnish.  Streak  iron-black.  Brittle.  Composition  AuTe+4|  AgTe,  Petz:  AuTe  +  8 
AgTe,  Genth.  Analyses:  1,  Petz  (L  c);  2-4,  Genth  (Am.  J.  Sci.,  IL  xlv.  310);  5,  Kustel (ib., 
B.  H.  Ztg.,  1866,  128) : 


1.  Nagyag                  Te  [34*98]  Ag  46-76 

2.  Stauislaus  mine  (|)  [82*23]  42*14 
8w  Golden  Rule  mine  32*68  41*86 
4L  *  "  [34*16]  40*87 
6.  Stanislam  miB»           S5'40?  40*60 


An  18-26,  Fe,  Pb,  S  «r.=100  Pets. 
25*63= lOT)  Genth. 
25*60=100*14  Genth. 
24-97=100  Genth. 
24*80=100*80  KusteL 


Ocenrs  at  the  localities  stated,  witt  other  ores  of  tellurium. 

69.  DATiTIMTNZlTB.    Daleminzit  BnUh.,  K  H.  Ztg.,  xzL  98,  1862,  zxii  44,  1863. 

Orthorhombic,  and  isomorphoiis  with  chalcocite:  I A  1=116^,     Occur- 
ring planes  O,  /,  i-i,  2-2,  l-J. 
fl.=2-2'5.   G.=7-044-7-049.   Physical  characters  like  those  of  argentite. 

Comp. — Ag  S,  or  same  as  for  argentite,  it  being  the  same  chemical  oomponnd  imdor  ao 
orthorhorabic  form. 
Pyr.—Sarae  aa  for  argentite. 

Obs. — ^From  the  Himmelfahrt  mine  near  Freiberg.    Much  resembles  stephanite. 
Named  from  Dalminzten,  the  ancient  name  of  Freiberg. 
Akanthite  is  also  orthorhombic  sulphid  of  silver,  but  of  very  different  ingles. 

60.  AOANTHTTB.    Akanthit  Kenng.^  Pogg.,  zct.  462,  1856. 

Orthorhombic.  I A  7=110°  54' ;  Oa  1-1=124°  42' ;  a  :  J  :  (?=l-4442 : 
1 :  1*4523.  Observed  planes :  as  in  f.  77,  with  also  vertical  i-5,  t-2 ;  domes, 
H?.  H«,  H?,  H  H  S-t?;  octahedral,  i,  +;  H?;  H;  Hi  fS;  2-6; 

H;  H;  204?;  4-2,  f 2, 1-2,  h  V-^?  (DauW). 

0Al-t=135°  10';  (9  A  1=119°  42^;  &  A  f  2=140° 
40',  a  A  2-2=138°  33',  i-i  A  7=124°  33',  1  A  1,  over 
H=88°  3'  (obs.)  1  A  1-1=150°  31'  (obs.)  1  A  7  = 
1^J°  18',  l-i  Ai-i=145°  18',  1-i  A  l-t,  over  i-L=110° 
36'.  Twins :  composition  parallel  to  1-z.  Crystals 
usually  slender- pointed  prisms.  Cleavage  indistinct. 
H.=2'5  or  under.  G.=7-16-7-33 ;  7-16-7-236, 
from  Freiberg;  7-188-- 7*326  from  Joachimsthal. 
Ltistrc  metallic.  Color  iron-black  or  like  argentite. 
Fracture  uneven,  giving  a  shining  surface.    Sectile. 

Comp.— Ag  S,  or  like  argentite.  P.  Weselsky  ohtained  (J.  pr. 
CtL,  kxxi  487)  from  a  Freiberg  speciroen  86*71  silver,  12*70  sul- 
phur; from  a  Joachimsthal  specimen,  87*4  silver. 

Pyr.— Same  as  for  argentite. 
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Obs. — At  Joachimsthal,  with  pyrite,  argentite,  and  calcite,  usually  on  quarte ;  also  at  the  Him- 
melfiirst  miue,  near  Freiberg  in  Saxony,  along  with  arprentite  and  8tephadit;e.  The  crystals  are 
parallel  with  those  of  stromeyerite  when  1-i  is  made  /;  in  that  case  /  A  /=  1 10'  36',  and  /-i  a  1-i 
=89"*  40';  while  in  stromeyerite  these  angles  are  119^  35'  and  i-l  A  I-t=9l^  44';  and  twins  are 
compounded  parallel  to  /  in  each.  On  cryst,  see  H.  Dauber,  Ber.  Ak.  Wien.  xxxix.  685.  The 
prisms  l-i,  and  /,  correspond  nearly  in  angle  to  the  twining  form  J-l  of  chalcocite. 

The  ore  analyzed  by  W.  J,  Taylor,  and  referred  by  him  to  stromeyerite,  may  belong  to  acan- 
thite,  us  suggested  by  Kenngott ;  but  this  can  bo  made  certain  only  by  ascertaining  its  crystal- 
line  form. 

61.  OHAIXJOOITB.  ^s  rude  plumbei  colons  pt..  Germ.  Kupferglaserz,  Agric,  Interpr.,  461, 
1546.  Koppar-Glas  pt,  Cuprum  vitreum,  WcUl,  282,  1747.  Cuivre  vitreux  Fr,  TrL  Wall,  i. 
509,  1753.  Kopparmalm,  Cuprum  sulphure  mineralisatum  pt,  Gronst.^  174,  1758.  Vitreous 
Copper,  Sulphuret  of  Copper.  Cuivre  sulfure  Fr,  Kupferglanz  G&rm,  Copper  Glance.  Chal- 
cosine  BevA,  Tr.,  iL  408,  1832.  Cyprit  Ghck,,  Syn.,  1847.  R^druthite  Nicol,  Min.,  1849. 
Kuprein  Breiih.,  B.  H.  Ztg.,  xxil  35,  1863. 
Digenit  Breith^  Pogg.,  Ixi.  673,  1844.     Carmenite  K  Ilahn,  B.  H.  Ztg.,  xxiv.  86,  1865. 

Orthorhombic.  7  A  7=119°  35',  0  A  1-1=120°  57' ;  a:h:  c=l-GG7G  : 
1  :  1*7176.  Observed  planes:  0;  vertical,  7,  i-i,  it,  i-f,  i-S;  domes,  2-t, 
|-i,  1-2,  |-i,  ^4;  octahedral,  -J-,  ^,  1.  4. 

0  A  i=Ur  W        0  A  f  2=U7°  6'        On  1-i=135°  52' 

0  A  i=13G    ^        On  2-1=117    16     i-l  A  i-3=120  25 

0  A  1  =  117    24         OAfz=124    30        1  A  1,  mac.,=126  56J 


W        I 


Bristol,  Ot 


Bristol,  Ct 


Bristol,  Ot 


Cleavage :  /,  indistinct.  Twins :  (1)  composition-face  /,  producing  hex- 
agonal, or  stellate  forms  (left  half  of  f.  80) ;  (2)  composition-face  |-i,  a  criici 
form  twin  (f.  80),  crossing  at  angles  of  111°  and  69° ;  (3)  (f.  81),  a  cruciform 
twin,  having  0  and  /of  one  crystal  parallel  respectively  to  i-i  and  O  of  the 
other ;  (4)  c.-face  \,  Also  massive,  structure  granular,  or  compact  and  im- 
palpable. 

H.=2-5— 3.  G.=5-5— 5-8;  5'7022  Thomson.  Lustre  metallic.  Color 
and  streak  blackish  lead-gray ;  often  tarnished  blue  or  green ;  streak  some- 
times shining.     Fracture  conchoidal. 

Oomp. — 6u  S=Sulphur  20-2,  copper  79*8=100.  Analyses:  1,  Ullmann  (Syst  tab.  Uebeifc., 
243);  2,  S,  Scheerer  (Pogg.,  Ixv.  290);  4,  Schnabel  (Ramm.  4th  Supp.,  121);  5,  C.  Bechi  (Am.  J. 
Sd.,  II.  xiv.  61);  6,  7,  WUczynsky  (Ramm.,  5th  SuppL,  151,  and  Min.  Oh.,  997);  8,  P.  CoUiff 
(private  contrib.) : 

S  Cu  Fe 


1.  Siegen  19-00        79*50 

%  TcUemark,  Norway,  G.=6-795    20-48        77-76 


0-75,  Si  100=100  25  UUmann 
0-91  =9910  Scheerer. 
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S 

Cu 

S.  Tellemark,  Norway,  G.=6-52l 

20-36 

7912 

4.  Siegen,  moasi^te 

21-50 

74-73 

5.  Mt  Catini 

20-50 

76-54 

6.  Chili 

21-81 

74-71 

7.  MoDtagoDe,  Tuscany 

21-90 

71-31 

8.  Bristol,  Ct 

20-26 

79-42 

5S 

Fe 

0-28=99-76  Scheerer. 
1-26,  Si  200=9i^-4»  SchnabeL 
1-75=98-79  Bechi. 
8-33=9y-85  Wilczynsky. 
6-4D  =  99-70  RainmelBberg.  ; 

0  33,  Ag  01 1  =  100-12  CoUier.  ^ 

Pyr.,  etc. — Yioltfs  nothing  volatile  in  the  closed  tube.  In  the  open  tube  gives  off  sulphurous 
fumes.  B.B.  on  charcoal  melts  to  a  globule,  which  boils  with  spirting:  with  soda  is  reduced  to 
roetailic  copper.      oluble  in  nitric  acid. 

Ob3. — Cornwall  affords  splendid  crystals  where  it  occurs  in  veins  and  beds  with  other  ores  of 
copper,  and  especially  near  St.  Just.  It  occurs  also  at  Fassnetburn  in  Uaddingtonshire,  in  Ayr« 
shire,  and  in  Fair  Island,  Scotland.  The  compact  and  mas.sive  varieties  occur  in  Siberia,  Hesse, 
Saxouy^  the  Bannat,  eta;  Mt  Catini  miues  in  Tuscany;  Mexico,  Peru,  Bolivia,  Chill  Near 
Aoginii,  Tuscany,  a  crystal  has  been  obtained,  weighing  half  a  pound. 

J^  the  United  States,  compact  varieties  occur  in  the  red  sandstone  formation  at  Simsbury  and 
rbcshire,  Conn.;  also  at  Schuyler's  mines,  N.  J.  Bristol,  Conn.,  affords  largo  and  brilliani 
CTTstals,  f.  7'.>-81 ;  fig.  80,  a  crystal,  with  its  striae  and  irregularities,  compounded  by  two 
dilrerent  methods.  Another  crystal  has  a  small  octaliedral  plane  situated  obliquely  upon  the 
intersection  of  I ,  ^,  and  adjoining  the  brachy diagonal  section,  which  is  probably  the  plane  §-2. 
2-1  /.  2-»  in  the  Bristol  crystals =12.')'  43'.  In  Virginia,  in  the  United  Stales  copper  mine  district, 
Blue  Ridge,  Orange  Co.  Between  Newmarket  and  Tancytown,  Maryland,  east  of  the  Monocacey, 
with  cbalcopyrite.  In  Arizona,  near  La  Paz ;  in  N.  W.  Sonora.  In  Nevada,  in  Washoe,  Hum- 
boldt, Churchill  and  Nye  Cos. 

The  Argeni  en  epis  or  Cuivre  spici/orme  of  Flaiiy,  which  is  merely  vegetable  matter  impregnated 
with  this  ore,  occurs  at  Frankeuberg  in  Uessia,  and  also  Mahoopeny,  Pcnn. 

Under  the  name  Cupreine,  Breithaupt  separaWs  the  larger  part  of  the  specimens,  referred  to 
chaloocite,  on  the  ground  alleged  that  they  arc  hexagonad  instead  of  orthorhombic,  and  have  a  lower 
Epcdfic  gravity,  lie  gives  for  the  angle  between  the  base  and  a  pyramidal  face  \W  53'  approxi- 
mately, and  G.=5*5— 5*586  of  the  mineral  from  12  different  localities.  lie  ci^es  Scheerer's  two 
analyses  above  of  the  Tellemark  mineral.  Other  localities  mentioned  are  Kongsberg  in  Norway ; 
near  Freiberg,  &idisdorf,  Deutsch-Neudorf,  in  Saxony;  Schmiedeberg  in  Silesia;  Jiettstedt  asd 
Sangerhausen  in  Tlmringia ;  near  Siegen ;  Mt  Catini  in  Tuscany ;  Bosgolovsk  in  Siberia ;  Earga- 
linsk  Steppes  in  Orenberg;  Cornwall;  £leonora  and  Ulrique  m  Mexico;  West  Coast  of  Africa. 
Breithaupt  is  certainly  in  error  with  regard  to  the  ('ornwall  mineral,  as  the  measurements  of 
PliOlips  and  others,  and  recently  of  Maskelyne  (in  a  letter  to  the  author),  conclusively  prove ;  and 
probably  in  error  throughout 

Bcudant's  name,  dialcmne^  has  priority.  We  change  the  termination  ine^  which  ought  to  be 
out  of  the  science,  and  substitute  c  for  «.  ChcUcite  {^aXKim  in  Greek),  Aristotle^s  name  for  the 
common  ore  of  Cyprus,  cannot  be  employed  in  modern  mineralogy,  because  it  has  the  same  pro- 
uuuoation  with  cakiU.  But  with  the  added  syllable,  used  above,  this  objection  does  not  hold. 
Aioreover,  the  word  thus  altered  does  not  imply  an  identity  of  the  species  with  that  of  Cyprus, 
about  which  there  is  yet  much  doubt 

Alt. — Occurs  altered  to  cbalcopyrite,  bornite,  covellite,  melaconite. 

Specimens  are  often  penetrated  with  the  covellite,  or  indigo-copper,  resulting  from  the  altera 
tioii.  (A)  DigeniU  of  Breithaupt  (l-  c.)  is  probably  a  mineral  of  this  kind.  Plattncr  obtained  B.B., 
7<ri  of  copper  and  0-:!4  of  silver,  whence  the  formula  t'u  S  +  2  t:u  >',  making  it  a  compound  of 
1  chaicodte  4- ^  covellite.  Localities  mentioned  are  ^angerhausen  in  Thuringia;  Szaska  in  Tran- 
sylvania; in  the  Government  of  Orenburg;  Flatten  in  Bohemia;  Angola,  W.  Coast  of  Africa; 
vhili,  with  cuproplumblte. 

(B)  Carmeniie  of  Hahh  (L  a),  from  Carmen  island,  in  the  Gulf  of  California,  approaches  digenite. 
It  14  au  impure  chalcocite,  cuntiaining  visibly,  as  the  author  finds  after  personal  examination,  much 
covellite.  Uahn  analyzed  the  mass  by  first  separating  into  two  parts,  one  soluble  in  muriatic 
acid,  and  tf le  other  not ;  and  the  former  was  then  analyzed,  and  the  composition  obtained  given  as 
tliac  of  carmenite;  it  was  S  *26"22,  Sb  0*97,  Cu  71*30,  Fe  1-37,  Ag  005,  gangue  0-77  =  100-68^ 
corresponding  to  1  chalcocite  +  1  covellite. 

(C)  ilABRisiiE  of  Shepard  (Rep.  on  Canton  Mine,  cited  in  Am.  J.  Sci.,  II.  zxiL  256  and  Pra;t 
Am.  J.  ScL  II.  xxiii.  40v»),  from  i  anton  mine,  Georgia,  and  later  found  at  the  Polk  Co.  copper 
mines  in  £a«t  Tenuefisee,  is  chalcocite  with  the  cleavage  of  galena,  and,  as  Gonth  has  proved,  is 
pseudomorphous  after  galena.  Genth's  many  analyses  of  the  Tennessee  mineral  (Am.  J.  ScL  IL 
xxxiii.  \*J\)  show  a  variation  in  composition  from  that  of  clialeocito  to  that  of  a  mixture  with  27 
p.  &  of  galena  Unaltered  galena  has  been  observed  within  crystals  of  harrisite  both  at  the 
Georgia  and  Tennessee  localities.  Its  color  is  dark  lead-gray  and  bluish-black.  As  Greuth 
obsenrea,  it  is  related  to  the  so-called  caproplmibik  (p.  42). 
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Artif. — The  double  sulphate  of  copper  and  iron,  in  carbonated  water  containing  putresc&bln 
animal  matter,  afforded  Gages  malachite,  selenite,  and  some  chalcocite. 

62.  STROMBYERTTB.  SUberkupferglanz  Hausm.  <lb  Strom.,  GeL  Anz.  G5tt,  IL  1249,  1816 
Argent  et  cuivre  sulfur^  Bouman^  Cat.,  212,  1817.  Sulphuret  of  Silver  and  Copper.  Argentii 
eroua  Sulphuret  of  Copper.  Cuivre  sulfure  argentif&re  Fr,  Stromejerine  BeucL,  Tr.,  it  410 
1832.    Stromeyerite  Shep.^  ii  2L1,  1836. 

Orthorhombic :  isomorphous  with  chalcocite.  /A /=  119°  35'.  Observec 
planes  0,  irl,  ^-i,  i;  (?A;J^=154°  16',  (?  Ai-J=155°  7'.  Also  massive 
compact. 

H.=2-5— 3.  G.=6-2— 6'3.  Lustre  metallic.  Color  dark  steel-gray 
Streak  shiniog.     Fracture  subconchoidal. 

Oomp.^Ag  €u)  S,  or  Ag  S + 6u  S=Su]phurl5-8,  silver  53-1,  copper  31-1 =100.  Analyses :  1 
W.  J.  Taylor  (Proc.  Ac.  Philad.,  Nov.,  1859);  2,  Stromeyer  (Schw.  J.,  xix.  325);  3,  Sander  (Pogg. 
xL  313);  4—7,  Donieyko  (Anu.  d.  M.,  IV.  iii.  9) ;  8,  9,  P.  Collier  (private  oontrib.) : 


S 

Ag 

Cu 

Fe 

1.  Oopiapo 

16-36 

69-59 

11-12 

2-86=99-92  Taylor. 

2.  Schlangenberg,  Siberia 

15-782 

52-272  30-478  0-333=98-865  Stromeyer. 

3.  Eudelstadt,  Silesia 

16-92 

52-71 

30-95 

0-24=99-82  Sander. 

4.  S.  Pedro,  Chili 

17-83 

28-79 

53-38 

=100  Domeyko. 

5.  Catemo,        " 

19-93 

24-04 

53-94 

2-09=100  Domeyko. 

6.        "             " 

20-53 

16*58 

6058 

2-31  =  100  Domeyko. 

7.        "            " 

21-41 

12-08 

63-98 

2-53=100  Domevko. 

8.  Arizona 

19-44 

14-05 

64-02 

0-48,  Hg  1-30=99-29  Collier. 

9. 

19-41 

7-42 

72-73 

0-33=99-89  Collier. 

Domeyko^s  analyses  indicate  a  large  proportion  of  the  copper  sulphid.  No.  4  containing,  along 
with  Ag  S,  as  Bammelsberg  shows  (Min.  Chem.,  54),  9  €u  S ;  5,  6  ^u  S ;  6,  4  ^u  S ;  7,  3  ^u  c> 
Taylor's  analysis  corresponds  to  (Ag,  6u,  Pe)  S. 

Pyr.,  otc. — Fuses,  but  gives  no  sublimate  in  the  closed  tube.  In  the  open  tube  sulphurous 
fumes.  6.B.  on  cliarcoal  m  O.F.  fuses  to  a  semi-malleable  globule,  which,  treated  with  the  fluxes, 
reacts  strongly  for  copper,  and  cupelled  with  lead  gives  a  silver  globule.    Soluble  iu  nitnc  acid. 

Obs.— Found  associated  with  chalcopyrite  at  Schlangenberg,  near  Kolyvan  in  Siberia ;  at  Ru- 
dolstadt,  Silesia ;  also  in  Chili ;  at  Combavalla  in  Peru ;  at  Heintzelman  mine  in  Arizona. 

Named  after  Stromeyer,  by  whom  the  mineral  was  first  analyzed  and  established. 

63.  STBRNBBROmS.  Haid,,  Trans.  Roy.  Soc.,  Ed.,  1827,  and  Brewst  J.,  vii.  242. 

Orthorhombic.  /a/=119°  30',  0  A  1-1=124°  49', 
B.  &  M.;  a:5:c=l-4379:l  :  1-7145.  (?A1  = 
121°,  6>  A  2=106°  43',  0  A  24=120°  48'.  Striro 
of  0  macrodiagonal,  of  sides  horizontal.  Cleavage : 
basal  hiffhly  eminent.  Commonly  in  implanted  crystals,  forming  rose-like 
or  fan-like  aggregations.     Sometimes  compound  parallel  to  /. 

H.=l— 1*5.  (.T.=4-215.  Lustre  of  0  brightly  metallic.  Color  pinch- 
beck-brown, occasionally  a  violet-blue  tarnish  on  1  and  2.  Streak  black. 
Opaque.  Thin  laminae  flexible  ;  may  be  smoothed  down  by  the  nail  when 
bent,  like  tin  foil.     Leaves  traces  on  paper  like  plumbago. 

Oomp.— Ag  S  +  3  Fe  S+Fe  S»=4  ft  Ag+J  Fe)  S  +  Fe  S»=Sulphur  30%  sDver  34*2,  iron  354 
=  1 00.  Batio  of  sulphur,  iron,  and  silver  more  exactly  6:4:1.  Analysis  by  Zippo  (Pogg.,  zzvii. 
190): 

Sulphur  30*0        Silver  33*2        Iron  36*0 =99*2. 

Pyr.,  etc. — In  the  open  tube  sulphurous  fumes.  B.B.  on  charcoal  gives  off  sulphur  and  ftisea 
to  a  magnetic  globule,  the  surface  of  which  shows  separated  metallic  silver.    The  washed  min- 
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eial,  iretted  with  the  flaxes,  gives  reaction  for  iron ;  on  charcoal  yields  a  globule  of  metallic  silyer 
Sizable  in  aqua-regia  with  separation  of  sulphur  and  chlorid  of  sliver. 

Ofas.— Occurs  with  ores  of  silver,  particularly  pyrargyrite  and  stephanite,  at  Joachimsthal  in 
Bohemia,  and  Johanngeorgenstadt  in  Saxony.    Named  after  Count  Casper  Sternberg  of  Prague. 

The  Fkxible  silver  ore  (Argent  aulfure  flexible  Bourn.,  Bieffsamer  SUberglanz)  from  Uimmelsf  iirst 
mine,  uear  Freiberg,  is  referred  here.  According  to  Brooke  &  Miller  the  figure  by  Phillips  is  a 
distorted  figure  of  argentite. 

The  angles  of  stornbergite,  above  given,  are  from  very  perfect  crystals  iu  Mr.  Brooke's  ooUeo- 
tion,  which  were  formerly  in  the  possession  of  Count  Bournon  (B.  &  M.,  p.  160).  The  plane  2-1  is 
oil  the  edge  of  Oa  iri;  and  besides  this,  there  is  another  lO-i,  represented  by  these  authors,  with 
also  the  macrodome  6^i,  and  the  pyramid  2*2. 

64.  CINNABAR.  Ki»»atfapc(  (ft.  Spain)  Theophr.  'Atifttov  Dioscor.  Minium  Vitruv.^  Plin.  Minium 
nativum,  Germ.  Bergzinober,  Agric,  Interpr.,  466,  1546.  Cinnabar;  Sulphuret  of  Mercury. 
Zinnober,  Schwefelquecksilber,  Merkur-Blende,  Germ. 

Khombohedral.  jff  Aiff=92°  3G',  i2 A  6>=127°  6' ;  a=VU4tS.  Observed 
planes  :  rhombohedrons,  i,  |,  |,  |,  i,  f ,  f  li,  |,  |,  ^,  2,  V,  4,  4,Y,  8,  HJ, 
-4,  -2,  -^,  -7?,  -~f,  -4,  -^J,  -J,  -|;  pyramids,  22,  02;  scalenohedron  i' - 
and  also  Oy  I.  Also  granular,  massive;  sometimes  forming  superficial 
coatings. 

iA|=10r58'  88 

|a|=:110        6 

I A  1=120 


6^AJ==146 
6>A|=138 
6^a|=:133 
(9a2=110 
Oa2=  71 


°32' 
36 


24 
43 

48 


Twins:  composition- 


Cleavage  :  /,  very  perfect, 
face  O. 

H.=2— 2.5.  G.=8'998,  a  cleavable  variety  from 
NTeumarktel.  Lustre  adamantine,  inclining  to  metal- 
lic when  dark  colored,  and  to  dull  in  friable  varieties. 
Color  cochineal-red,  often  inclining  to  brownish-red 
and  lead-gray.  Streak  scarlet,  subtransparent,  opaque.  Fracture  subcon- 
choidal,  uneven.  Sectile.  Polarization  circular.  Ordinary  refraction  2'854, 
extraordinary  3'201,  Descl. 

Var. — 1.  Ordinary:  either  (a)  crytitaUized ;  (6)  massive,  granular,  or  compact;  bright  red  to 
reddish-brown  in  color ;  (c)  earthy  and  bright  red. 

2.  HejHUic  (Quecksilberleberorz  and  Quecksilberbranderz,  Germ.,  luflammable  cinnabar),  of  a 
liTer-brown  color,  with  sometimes  a  brownish  streak,  occasionally  slaty  in  structure,  though  com- 
monly granular  or  compact.    Cinnabar  mixed  with  an  organic  substauoe  called  idrialine  (q.  v.) 
occurs  at  Idriaw 
The  eoraUirierz  of  Tdria  is  a  curved  lamellar  variety  of  hepatic  cinnabar. 

Comp.— Hg  S  (or  Hg"  S')= Sulphur  138,  quicksilver  86-2  =  100.  Sometimes  impure  from 
day,  oxyd  of  iron,  bitumen.  Analyses  :  1,  2,  Klaproth  (Beitr.,  iv.  14);  3,  John  (John's  CHi.  Unt, 
1252>;  4,  5,  Schnabel  (Ramm.,  4th  SuppL,  269);  6.  A.  Bealev  (J.  Ch.  Soa,  iv.);  7,  Klaproth 
(Beitr.,  iy.  24): 

Hg 
85-00=99-26  Klaproth. 
84-50=99-25  Klaproth. 

78-4,  Fe  1-7,  *1  0-7,  Ca  1*3,  »n  0-2=100  John. 
86-79=100-46  Schnabel. 
84-55,  gangue  1*02 =99*35  SchnabeL 
69-36,  Fe  1-23,  Ca  1*40,  Xl  061,  Mg  0-49,  Si  1430  Bealey. 


1.  Neumarktel 

2.  Jap  in 

3.  " 

4.  Westphalia 

5.  Wetzlar 

6.  Gahfomia 

7.  Idria,  hepaJLic 


S 
14-25 
14-75 
17-5 
13-67 
18-78 
11-38 
18-76 


81-80,  Fe  0-2,  3tl  0-55,  Cu  002,  Si  0*65,  0  3-3=99-27  Klaproth. 


Pyr. — In  the  closed  tube  a  black  sublimate.  Carefully  heated  in  the  open  tube  gives  sulphur* 
MIS  fumes  and  metallic  mercury,  condensing  in  minute  globules  on  the  cold  walls  of  the  tube. 
63.  on  charcoal  wholly  volatile  if  pura 

Oba.  —Cinnabar  oocors  in  beds  in  slate  rocks  and  shales,  and  rarely  in  granite  or  porphyry.    It 
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has  been  observed  in  veins,  with  ores  of  iron.  The  Idria  mines  are  in  the  Carboniferous  fomu 
tion ;  those  of  New  Almaden,  California,  in  partially  altered  rretaoeous  or  Tertiary  beds. 

Good  crystals  occur  in  the  coal  formations  of  Moschellandsberg  and  Wolfsteiniu  the  Palatinate 
also  in  Japan,  Mexico,  and  Brazil.  Tlie  most  important  European  beds  of  this  ore  are  at  .^Imade 
in  Spain,  and  at  Idria  in  Carniola,  where  it  is  usually  massive.  It  occurs  at  Keichenau  in  Upp< 
Carinthia ;  in  beds  traversing  gneiss  at  Dunbrawa  in  Transylvania ;  in  gray  wacko  at  Windisc 
Kappel  in  Carinthia ;  at  Neuraarktel  in  Carniola ;  at  Ripa  in  Tuscany ;  at  Schemnitz  in  Hungary 
in  the  Urals  and  Altai ;  in  China  abundantly,  and  in  Japan ;  San  Onofre  and  elsewhere  in  Mexico 
at  Huanca  Velica  in  Southern  Peru,  abundant  j  in  the  Provinces  of  Coquimbo  ;  Copiapo  in  Chili 
forming  extensive  mines  in  California,  in  the  coast  ranges  at  different  points  from  Clear  lake  in  th 
north  (near  which  there  is  a  vein  in  a  bed  of  sulphur)  to  San  Luis  Obispo  in  the  soutli,  the  prii 
cipal  mines  in  which  region  are  at  New  Almaden  and  the  vicinity,  in  Santa  Clara  Co.,  about  bO  n 
S.S.E.  of  San  Francisco.     Also  in  Idaho,  in  limestone,  abundant. 

This  ore  is  the  source  of  tbe  mercury  of  commerce,  from  which  it  is  obtiuned  by  sublinaatioi 
When  pure  it  is  identical  with  the  manufactured  vermifion  of  commerce. 

The  above  figure  is  from  an  elaborate  paper  by  Schabus,  Ber.  Ak.  Wien,  vL  63. 

The  name  Cinnabar  is  supposed  to  come  from  India^  where  it  is  applied  to  the  red  resin,  drag 
on^a  blood.  The  native  cinnabar  of  Thcophrastus  is  true  cinnabar;  he  speaks  of  its  aflbrdiu^ 
quicksilver.  The  Latin  name  of  cinnabar,  miniumj  is  now  given  to  red  lead^  a  substance  whie 
was  early  used  for  adulterating  cinnabar,  and  so  got  at  last  the  name.  It  has  been  said  (King  oi 
Precious  Stones)  that  the  word  mine  (miniera,  lUil.)  and  mineral  come  from  the  Latin  for  quick silve 
mine,  miniaria  (Fodina  miniaria). 

66.  TEBMANNTTB.    Selenquecksilbcr  Marx,  Schw.  J.  liv.  223, 1828.     Selenid  of  Mercury 
Selenmercur,  Tiemannit^  Naumann,  Min.,  425, 1855. 

Massive  ;  compact  granular.     Cleavage  none. 

H.=2'5.  G.  =  7-l-7'37,  Claiisthd;  7-274,  fr.  Tilkerode.  Liistr< 
metallic.     Color  steel-gray  to  blackish  lead-gray. 

Oomp.— Selenid  of  mercury.  Perhaps  Hg  Se=Selenium  28*4,  mereury  71*6=100;  but  th< 
analyses  correspond  mostly  to  Hg*  Se*=Selenium  248,  mercury  75*2=100.  Anal.  4  gives  Hg* 
Se".  Analyses:  1,  2,  Kcrl  (B.  H.  Ztg.,  1852);  3,  Rammelsberg  (Pogg.,  Ixxxviii.  39);  4, 
Schiiltz  (Ramm.  Min.  Ch.,  lulO): 

So         S        Hg 

1.  Zorge  21-27    036    65*52,  quartz  10-2?=99-57  KerL 

2.  "  2405     0-12     72-26,       "        2-86=99-74  KerL 

3.  "  25'5     74-5=100  (quartz  excluded)  Ramm. 

4.  Tilkerode         23*6!     0*70    7402=98-33  Schultz. 

P3rr.—  Decrepitates  in  the  closed  tube,  and,  when  pure,  entirely  sublimes,  giving  a  blade  sub- 
limate. \*.t!  the  upper  edge  reddish-brown;  with  soda  a  sublimate  of  metallic  mercury.  In  the 
open  i^K.'x.  eiTuts  the  odor  of  selenium,  and  forms  a  black  to  reddish-brown  sublimate,  with  a  border 
of  whive  selenate  of  mercury,  the  latter  sometimes  fusing  into  drops.  On  charcoal  volatilizes, 
coloring  the  outer  flame  azure-blue,  and  giving  a  lustrous  metallic  coating. 

ObB- — Occurs  with  chalc<.)pyrito  near  Zorge  in  the  Harz;  at  Tilkerode;  near  Gausthal;  in 
California,  in  the  vicinity  of  Clear  lake.    Named  after  the  discoverer,  Tiemann. 

A.  ONOrRiTE  of  Haidinger  (Selenachwefeiquecksilber  H.  Rose,  Morkurglanz  Breith.,  Char.,  1 832), 
from  San  Onofre,  Mexico,  first  made  known  by  Del  Rio,  is  either  a  compound  or  mixture  of  selenid 
and  Bulphid  of  copper.  H.  Rose  obtained  (Pogg.,  xlvl  315,  1839)  >e  649,  S  10-30,  Hg  81*63= 
98*1 2,  corresponding  to  Hg  Se  -f  4  Hg  S.  It  is  a  fine  granular  ore,  of  a  dark  lead-gray  ccdor,  shin- 
ing when  rubbed.    G.=5*56,  Del  Rio;  powder  soils. 

66,  MlLLBBini,  Haarkies  (as  a  var.  of  Schwefelkies)  Wem.,  Bergm.  J..  383,  1789;  {tr. 
Johanng.)  Hoffmann^  id.,  175,  1791.  Per  sulfnre  capillaire  (as  a  var.  of  Pyrite)  IT.,  Tr.,  iv.  1801. 
Capillary  Pyrites.  Gediegen  Nickel  JT/opr.,  Beitr.,  v.  231,  1810.  c?chwefehiickel  Ben.',  Arf- 
wdson,  Ac.  H.  Stockh.,  1822,  427.  Nickelkies  C?erm.  Sulphurot  of  Nickel.  Nickel  sulfure /V. 
Harkise  Beud,,  Tr.,  ii.  400,  1832.  Capillose  Chajman,  Mm.,  185,  1843.  Millerit  HaioL,  Handb., 
661,  1845.    Trichopyrit  (Mock^  Syn.,  43,  1847. 

Kbombohedral.  B  A  Ii=zlW  8',  Miller.^  a=0-32955.  Observed 
planes  :  rliombohedral  H.  —  1,  -J^,  —  i,  —  3 ;  prismatic  /,  i-2,  i-f ;  ^A/= 
110°  50',  /A3=138°  47'/iAi=16r  22',  (^Ai?=:159°  10'. 
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Cleavage  :  rhorabohedral,  perfect.  Usual  in  capillary  crystals.  Rarely 
in  columnar  tufted  coatings,  partly  semi-globular  and  radiated. 

H.=3_3-5.  G.=  4.6—5-65;  5-65  fr.  Saalfeld,  Ramm. ;  4-601,  fr.  Jo- 
acliimsthal,  Kenneott.  Lustre  metallic.  Color  brass  yellow,  inclining  to 
bronze-yellow,  with  often  a  gray  iridescent  tarnisli.  Streak  bright. 
Brittle.' 


>.— Ni  S=Sulphur  35*1,  nickel  64-9=100.  Analyses:  1,  Arfvedson  (Aa  H.  Stockh.,  1822, 
427);  2,  Bammelsberg  (1st  Suppl.,  67) ;  8,  Genth  (Am.  J.  Set.,  II.  xxxiii.  195): 


s 

Ni 

Co 

Fe 

On 

1.  34-26 

2.  Saalfeld             35-79 

3.  Gap  mine,  Pa.  35- li 

04-35 
61-34 
6:i-08 

0-58 

1-73 
0-40 

=98-61  Arfvedson. 

1  14  =  100  Ramm. 

0-87,  gauguo  0-28=100-35  G. 

A  partly  altered  millerite  afforded  Geuth  (1.  c.)  S  33*60,  Ni,  Co  ."»9-96,  Fe  132,  Cu  4*63,  gang^ 
0-54=  100-05. 

Pyr.j  etc. — In  the  open  tube  sulphurous  fumes.  B.B.  on  diarcoal  fuses  to  a  globule.  When 
roasted,  gives  with  borax  and  salt  of  phosphonis  a  violet  bond  hi  O.F..  becoming  gray  in  RF. 
from  reduced  metallic  nickel  On  charcoal  iu  R.F.  iho  roasted  mineral  gives  a  coliereiit  metallic 
niass,  attractable  by  the  magnet  Most  varieties  also  show  traces  of  copper,  cobalt,  and  iron  witli 
the  fluxes. 

Oba, — Occurs  in  capillary  crystals,  in  the  cavities  and  among  crystals  of  other  minerals.  Found 
at  Jpachimsthal  in  Bohemia ;  Johaungeorgenstadt ;  Przibram;  Riecheladorf;  Andreasburg;  Ilim- 
mclfahrt  mine  near  Freiberg;  Marienberg  in  Saxony;  Cornwall,  and  other  places.  Near  Mcr- 
thyr  Tydvil,  at  Dowlais,  it  Is  found  in  regular  crystals,  occupying  cavities  in  nodules  of  spathic 
imo. 

Occurs  at  the  Sterling  mine,  Antwerp,  N.  Y.,  in  capillary  crystals  with  spathic  iron :  the  largest 
crystal  yet  observed  was  about  a  fifth  of  a  line  in  diameter,  and  in  some  cartes  crystals  of  spathic 
iron  are  transfixed  by  the  needles  of  millerite  (Am.  J.  Sci.  II.  ix.  287);  in  Lancaster  Co.,  Pa.,  at 
G-ap  mine,  with  pyrrhotite,  whore  it  occurs  in  coatings  of  a  radiated  fibrous  structure,  from  a  line 
to  a  third  of  an  inch  thick,  often  with  a  velvety  surface  of  crystiils,  or  tufts  of  radiated  needles. 

The  capillary  pyntes  {llaarkies)  of  Werner  was  true  millerite,  from  Johanngeorgenstadi,  accord- 
ing to  UofTmau  (Min.,  iv.  168,  1817).  But  capillary  pyrite  and  marcaslte  have  sometimes  gone  by 
the  same  name. 

67.  TROnJTB.    Pyrrhotito  pt.    Protosulphid  of  iron.    Sulphid  of  iron  of  Meteorites.    Troillt 
Maid,,  Ber.  Ak.  Wien,  xlvii.  283,  1863. 

Eesembles  pyrrliotite.     Observed  only  niiissive. 

H.=40.  G.  =4-75— 4-82 ;  4*787,  fr.  Seehusgeu,  Ramm. ;  4*817,  fr.  Sevier 
Co.,  Ramm. ;  4*75,  fr.  Knoxville,  Smith.  Color  tomback-brown.  Streak 
black. 

Comp.— Fe  S  (or  Fe"  S")=Sulphur  86-36,  iron  63-64=100.  It  thus  differs  from  pyrrhotite  in 
oeinga  true  protosulphid.  Analyses:  1,  J.  L.  Smith  (Am.  J.  ScL,  11,  xix.  150);  2,  Rammelsborg 
.'PogK-,  Ixxiv.  62);  3,  4,  id.  fib.,  cxxL  365): 


s 

Fe 

Ni 

Ou 

1.  Knoxville,  Tenn. 

2.  Seelasgen 

3.  Sevier  Co.,  Tenn. 

^                it               u 

35-67 
37-16 
35-39 
86-64 

62-38 
62-84 
62-65 
61-80 

0-32 
l-56'» 

<r..  Si  0-56,  Cu  0-08=98-91  Smitk 
—=100*  Ramm. 
— =10«)  Ramm. 
— =loO  Ramm. 

•] 

Excluding 

impuriti 

es. 

,    ^  With  some  cobalt 

Pyr.,  etc. — Same  aa  for  pyrrhotite. 

Obs. — Almost  all  iron  meteorites  contain  this  sulphid  of  iron  in  nodules  disseminated  more  oi 
lew  gparingiy  through  the  mass. 

Named  atler  Dominico  Troili,  who,  in  1766,  described  a  meteorite  that  fell  that  year  at  Albareto 
in  Medina,  and  which  contains  this  species.  The  meteorite  resembles  much  that  of  Weston, 
CoiUL,  in  general  appearance. 
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68.  PYRRHOnTB.  Yattenkies,  Pyrites  fusca^  Minera  hepatica^  pt.,  WaJL,  Mln.,  209,  212 
1747.  Pyrites  on  prismes  hexagonales  ForsL,  Cat,  1772 ;  Bourn,  de  Lisle's  Crist.,  ill  243,  1783 
Magnetischer-Kies  Wem.^  Bergm.  J.,  383,  1789.  Magnetic  Pyrites  Kirwan^  1796.  Msg^ietic 
Sulphuret  of  iron.  Magnetkies  Oemu  Fer  sulfure  maguetique  Fr.  Leberkios  pi.  Germ. 
Leberkies  £«wA.,  Handb.,  665,  1826.  Leberkise  Beud.y  Tr.,  ii.  404,  1832.  Magnetopyrile 
Glocker,  Grundr.,  1839.    Pyrrotin  pt.,  Magnetischer  Pyrrotin,  BreUk.^  J.  pr.  Ch.,  iv.  265,  1835. 

Hexagonal     (9  A  1=135°  8';  (Z=0-862.     Observed  planes:  0,  Z,  i,  1, 
1-2,  2-2,  i-2. 

(?Al=90^ 

(?  A  2=116    28'. 


1  A  1=138°  48'. 
/A  7=120. 


O  A  2-2=119°  53'. 
2  A    2=126    52'. 

Cleavage  :   0^  perfect ;  /,  less  so.     Commonly 
massive  and  amorphous ;  structure  granular. 

H.=3-5~4:-5.     G.=44-4-6.8.     Lustre  metal- 
lic.    Color  between  bronze-yellow  and  copper- 
red,  and  subject  to  speedy  tarnish.     Streak  dark 
grayish-blacK.    Brittle.    ^Magnetic,  being  attract 
able  in  fine  powder  by  a  magnet,  even  when  not  affecting  an  ordinary 
needle. 


Var. — 1.  Ordinary,  Q-.  fr.  Kongsberg,  4*584  Kenngott;  fr.  Bodenmais,  4*546  Schaffgotsch;  fr. 
Harzburg,  4*580  Ramm.;  fr.  Xalaatoc,  Mexico,  4*564  Ramm.;  fr.  TntmbuU,  Ct.,  4*640  Ramm. 

2.  Niccoliferous,    G.  of  Klefva,  4*674  Berz  ;  of  Hilsen,  4*577  Ramm ;  of  Gap  mine  4543  Ramm. 

Oomp.-— (1)  Mostly  Fe'  S''=6  Fe  S  +  Fe  S'=Sulphur  39*5,  iron  60*5=  00;  but  varying 
to  Fe"  S"=7  Pe  S+Fe  S^  Fe»  8"=8  Fe  8  j  Fe  S',  Fe"  S"=9  Fe  S  +  Fe  &.  The  species  is  iso- 
morphons  with  Cd  S  (greenodcite),  and  Frankenheim  wrote  the  formula  Fe  8 ;  yet  no  cat'iTo 

gyrrbotite,  except  that  of  meteorites  {iroilite),  gives  this  composition.    Berzelius  found  that  on 
eating  pyrite  it  was  reduced  to  Fe'  S",  and  not  to  Fe  S.    Rammelsberg  obtained  in  the  same  way 
Fe'  S*",  and  the  other  ratios  of  pyrrhotite. 

Analyses:  1,  Stromeyer  (Gilb.  Ann.,  xviii.  183,  209);  2,  3,  Plattner  (Pogg.,  xlvii.  369);  4,  5, 
Berthier  (Ann.  d.  M.,  IIL  xi  499);  6,  H.  Rose  (Pogg.,  xlvii.);  7,  Schaffgotsch  (Pogg.,  L  533);  8, 
btromeyer  (L  c) : 


1.  Ilarz 

Sulphur     40*15 
Iron  59*85 


2.  Brazil    8.  Fahlun    4.  Sittcn    6.  Sitten    6.  Bodenm.    7.  Bavaria    8.  Bareges 
4043  40*22  39*0  4"*2  38*78  [39-41]  43*63 

59*63  69*72  610  59*8  6u*52  60  59  56*37 


100*00  St  10006  P.      99*94  P.     1000  B.      100*0  B. 
•  With  0-82  8Uea=100*12. 


•R. 


100  ^ch. 


100  St 


Rammelsberg  found  (Pogg.,  cxxi.  337)  in  the  P.  of  Harzburg,  Fe  60*00—60  83,  G.=4-58;  of 
Trumbull,  Ct.,  61*03  (mean  of  8  anal),  G.=4*64;  Harz  (Treseburg,  same  as  anal.  1  above),  Fe 
59-21,  G.  =4*5 13.  For  other  analyses,  see  Middleton,  PhU.  Mag.,  ill.  xxviii.  352;  Baumert,  Verii. 
nat  Ver.,  Bonn,  xiv  Ixxxv. ;  N.  de  Leuchtenberg,  Bull.  Ac.  St  Pet,  vii,  403. 

Analyses  of  niocohferous  pyrrhotites:  1,  Berzelius  (Jahresb.,  xii,  184);  2,  Scheerer  (Pogg., 
IviiL  318);  3,  Rammelsberg  (Min.  Ch.,  113);  4,  5,  6,  id.  (Pogg.,  cxxL  361): 

Co 
0*09,  Mn  0*22,  Cu  0*45=99*53  Berz.      * 

,  Cu  0*40, =99*69  Scheerer. 

=101*45  Ramm. 

=99*85  Ramm.,  G.=about  4*7. 

=  100  Ramm. 

=100  Ramm. 

Strecker  found  nickel  in  a  hexagonal  pyrrhotite  from  Snarum  in  Norway  (B.  H.  Ztg.,  xvii.  304| 

Pyr.,  etc. — Unclianged  in  the  dosed  tube.    In  the  open  tube  gives  sulphurous  acid.    On  char- 

ooqI  in  R.F.  fuses  to  a  black  magnetic  mass ;  in  O.F.  is  converted  into  red  oxyd,  which  with  fluxes 

gives  only  an  iron  reaction  when  pure,  but  many  varieties  yield  small  amounts  of  nickel  and 

cobalt    Decomposed  by  muriatic  acid,  with  evolution  of  sulphuretted  hydrogeu. 


S 

Fe 

Ni 

1.  Klefva 

38*09 

57*rt4 

3-04 

2.  Modum 

40*46 

56*03 

2*80 

3.    ? 

39-95 

58-90 

2*60 

4.  Horbach 

40*03 

55*96 

3*86 

6.  HUsen 

40*27" 
'38*59" 

56*57 

3*16 

6.  Gap  Mine,  Pa. 

55*82 

5*59 
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Obi.— Ooeara  at  Eongsberg,  Modum,  Snarum  Hilaen,  in  Norway :  Klef^a  in  Sweden ;  Andreas- 
berg  and  Trcseburg,  Uturz ;  Bodenmais  in  Bavaria ;  Broitenbninn,  Fahlun,  Joachimsthal,  N.  Tn- 
gilsk ;  Ifinas  Geraee  in  Spain,  in  large  tabular  crystals ;  the  lavas  of  Yesnvios ;  Cornwall ;  Appin 
in  Argyleshire. 

In  N.  America,  in  Vermont,  at  Stafford,  Corinth,  and  Shrewsbury;  in  many  parts  of  Massacbg- 
sctts;  in  Connecticut,  in  Trumbull  with  topaz,  in  Monroe,  and  elsewhere;  in  N.  York,  H  m.  N. 
of  Port  Henry,  Kssex  Co. ;  near  Natural  Bridge  in  Diana,  Lewis  Co. ;  at  O'Keil  mine  and  else- 
where in  Orange  Co.  In  K  Jersey,  Morris  Co.,  at  Hurdstown,  cleavable  massive.  In  Ponnsyi- 
vania,  at  the  Gap  mine,  Lancaster  Co.,  niocoliferoos.  In  Tennessee,  at  Duoktown  mines,  abun- 
dant   In  Canada,  in  large  veins  at  St.  Jerome,  etc 

The  nicooJiferous  pyrrhotite  is  the  ore  that  affords  the  most  of  the  nickel  of  oommeroe.  At  the 
Camden  nickel  works  (N.  Jersey)  this  ore  (from  the  Gap  mine)  is  the  principal  one  used,  but 
along  with  niocollferous  pyrite  and  some  millerite.  Prior  to  1 864,  the  whole  amount  of  pure  nickel 
made  in  the  country  was  not  over  100,000  lbs.  Since  then,  up  to  May,  I86Y,  the  Camden  works 
bare  turned  out  106,000  lbs. ;  and  now  they  produce  at  the  rate  of  160,000  lbs.  a  year  (letter 
from  J.  Wharton,  Esq.). 

Named  from  kv^^ik,  reddish. 

Alt-^Occurs  altered  to  pyrite  (G.  Rose,  ZS.  G.,  z.  98) ;  also  to  Umonite  apd  siderito. 

(A)  Kr<ebrrite  D,  Forbes  (PhiL  Mag.,  lY.  xzix.  9,  18»)6).  Krosberite  is  a  strongly  magnetic 
pyrite,  in  copper-colored  crystals,  not  yet  analyzed,  which  Forbes  says  "  appears  to  be  principally 
a  sabsulphid  of  iron."  The  reasons  for  this  opinion  are  not  stated.  Named  after  P.  Kroeber.  It 
'was  from  between  La  Paz  and  Yungas,  on  the  eastern  slope  of  the  Andes. 

69.  aRBXINOOKITZI.    Greenockite  JamssoTi,  £d.  N.  Phil.  J.,  xxviii.  890,  1840.    Sulphuret 

of  Cadmium  Cvninsl^  ib.,  392.   Cadmium-blende.    Cadmium  sulfur^  lY. 

Hexagonal ;  hemiliedral,  with  the  opposite  extremes  dissimilar.  ^  A  1 
=136°  24' ;  a=n0-8247.  Observed  planes  as  in  the  annexed  figure,  with 
also  4  and  i-2. 

0  A  i=154°  32'  /A  1=133°  36'  1  A  1,  pyr.,=139°  39' 

0  A  2=117  42  /A  2=152  18  2  A  2,    "    =127  26 

Cleavage  :  /,  distinct ;  (?,  imperfect.  ^^ 

H.=3-3-5.     G.=4'8,  Brooke;  4-9-4'999, Breit-  ^~ 

baupt ;  4-5,  the  artificial,  Soehting.  Lustre  adaman- 
tine. C5olor  honey-yellow ;  citron-yellow  ;  orange- 
yellow — ^veined  parallel  with  the  axis ;  bronze-yellow. 
Streak-powder  between  orange-yellow  and  brick-red. 
Nearly  transparent.  Strong  double  refraction.  Not 
thermoelectric,  Breithaupt. 

Oomp.— Cd  S  (or  Od"  8*)= Sulphur  22-8,  cadmium  71-7.  Anaiysis  by  Oonnel  (loc.  cit.) :  Sulphur 
22-5€,  and  cadmium  77-80r=99'86. 

Pyr.,oto.— In  the  closed  tube  assumes  a  carmine-red  color  whflo  hot  fading  to  the  origina 
fellow  on  cooling:.  In  the  open  tube  gives  sulphurous  acid.  B.B.  on  charcoal  either  alone  or  with 
soda,  giyes  in  RF.  a  reddish-brown  coating.  Soluble  in  muriatic  acid,  affording  sulphuretted 
liydrogDn. 

Oba.— Occurs  in  short  hexagonal  ciystals  at  Bishoptown,  in  Renfrewshire,  Scotland,  in  a  por- 
phjritic  trap  and  amygdaloid,  associated  with  prehnite ;  also  at  Przibram  in  Bohemia,  on  blende ; 
at  the  peberoth  zinc  mine,  near  Friedensville,  Lehigh  Co.,  Pa. 

This  species  is  related  in  form  to  niccolite  and  breithauptite.  It  has  been  found  as  a  fhmaoe 
product  (Ann.  Ch.  Phann.,  Ixxxvii.  34,  and  Halle  Zeitschr.,  i.  346,  1853). 

Named  after  Lord  Grreenock  (later  Earl  Cathcart).  The  first  orystal  was  found  near  60  years 
RDce  by  Mr.  Brown  of  Lan^e,  and  was  taken  by  him  for  blende.  It  was  over  half  an  inch 
•cross. 

70.  WURTZTTB.     C.  IHedel,  0.  R,  UL  983,  1861.    Spiauterit  BreUK,  B.  H.  Ztg.,  xxL  98,  1862, 

XXV.  193. 

Hexa^nal.  Isomorphous  with  ffreenockite.  <?  A  1=129°  (approxi 
mately)     Occurring  form  a  quartzoia,  with  occasionally  planes  of  the  cor 

Digitized  by  V^OOQIC 


60 


suLPHEDs,  Era 


responding  hexagonal    prism ;    the  latter    planes    Horizontally    striate 
Cleavage  ;  basal  and  prismatic. 

H.=3"6— 4.     G.=3-98.   Lustre  vitreons.    Color  brownish-black.    Stres 
brown. 
Comp.— Zn  S,  or  perhaps  more  correctly  Zq'  S".    Analysis  by  0.  Friedel  (L  a) : 
S  Zn         Fe        Pb        Sb        Cu 

32-6        65-6        80        2-7        0*2        <r.=991. 

The  lead  and  antimony  are  from  the  gangue. 

P3rr.— Same  as  for  sphalerite  or  blende. 

Obs. — From  a  silver-mine  near  Oruro  in  Bolivia.  According  to  Breithaupt  (I.  c.)  a  radlat 
blenae  from  Przibram  (his  spiautehte)  is  hexagonal;  also  that  from  Albergaria  Velha  in  P< 
tiigal ;  from  Quesbesila,  Peru,  in  tabular  crystals  grouped  and  forming  a  crust,  some  of  the  crj 
Uils  ^  inch  across. 

Wurtzito  and  sphalerite  are  the  same  compound  under  distinct  aystalline  forms — a  case  < 
dimorphism. 

Named  after  the  French  chemist,  Adolphe  Wurtz. 

Artif. — May  be  made  in  crystals  by  a  long  and  high  heating  of  amorphous  blende  (C.  R.,  Is 
999) ;  or  better  by  subliming  the  blende  in  a  current  of  sulphurous  acid,  long,  transparent,  cole 
less  hexagonal  prisms  having  been  thus  formed  (ib.,  IxiiL  188). 

71.  NICOOLTTE.  Kupfernickel  [=False  Copper,  it  resembling  but  not  yielding  coppe 
Eiiime^  Anledn.  Malm  og  Berg.,  76,  1694.  Cuprum  Nicolai  [mistaken  trl.  of  Kupf  ]  J,  Woodicar 
Foss.,  1728.  Kupfernickel,  Arsenicum  sulphure  et  cupro  mineralisatum,  aeris  modo  rubent 
WaXi.^  228,  174-7.  Niccolum  ferro  ot  cobalto  arsenicatis  et  sulphuratis  min.  (fr.  Saxony)  Crons\ 
Ak.  H.  Stockh.,  1 751,  1754  (first  discov.  of  metal) ;  Min.,  218, 1758.  Cuprum  min.  arson,  fidvuj 
Linn.^  1768.  Mine  de  cobalt  arsenicale  tenant  cuivre  Sage^  Min.,  58,  1772;  de  Zwte,  Cript,  ii 
135,  1783.  Niccolum  nativum  Bergm.,  Opusc,  ii.  440,  1780.  Rothnickelkies,  Arsenicuicke 
Germ,  Copper  Nickel,  Arsenical  Nickel.  Nickeline  Btud.^  Tr.,  iL  686,  1832.  Arsenische 
Pyrrotin  Breiih,^  J.  pr.  Ch.,  iv.  266,  1835.    Niooolite  Dana, 

Hexagonal;  isomorphous  with  breitliauptite.  0 A  1=136°  35';  a 
0-81944.  Observed  planes,  6>  and  1 ;  1  A  1,  pjr.,=139°  48'.  Usuallj 
massive,  structure  nearly  impalpable ;  also  reniform  with  a  colunina 
stnicture  ;  also  reticulated  and  arborescent. 

II.=5— 5*0.  (t.=7'33— 7*671.  Lustre  metallic.  Color  pale  copper 
red,  with  a  gray  to  blackish  tarnish.  Streak  pale  brownish -black.  Opaque 
Fracture  uneven.     Brittle. 

Oomp. — Ni  As  (or  Ni"  As')= Arsenic  65-9,  nickel  44-1  =  100;  sometimes  part  of  the  arsen!( 
replaced  by  antimony.  Analyses:  1,  Stromeyer  (Gel.  Auz.  Gott.  1817,  204);  2,  Pfaff  (Schw.  J. 
xxii.  256);  3,  Suckow  (Verwitt.  im  Min.,  58,  Ramni.  4th  Suppl.,  122);  4,  Berthier  (Ann.  Ch 
Phys.,  xiii.  52);  5,  Scheerer  (Poprg.,  Ixv.  --^92);  6,  Ebelmen  (Ann.  d.  M.,  IV.  xi.  55);  7,  Schna. 
bel  (Ramm.  4th  Suppl.,  122;;  8,  Grunow  (ZS.  G.,  be  40)  : 


1.  Riechelsdorf 
2. 

3.  " 

4.  Allemont 

6.  Krageroe,  G.=7'662 
6.  Ayer,  G.  =  7-39 
T.  Westphalia 
8.  Snngorhausen 


Ab 

54-78 

46-42 

53-69 

48-80 

64-35 

54-05 

52-71 

54-89 


Ni 

44-21 
4S-90 
45-7»> 
39-94 
44-98 
43-50 
46-37 
43-21 


Fe 
n'34 
0-34 
ti-70 

0-21 
0-45 

0-54 


Pb 

0-32 

0-56 


Co       Sb 


0-16     8-00 
Cu  0-11 
0-32     005 


0-40=100  Strom. 
0-80=97-02  Pfaff. 
0-15=102-30  Suckow. 
2-00=9>-90  Berth. 
0-14=99-79  Scheer. 
2-18,  gangue  0-20^100-75  B. 
•  0-48,  Cu  1-44  =  100  SchnabeL 
1-35=99-99  Grunow. 


An  ore  from  Balon  in  the  Pyrenees  afforded  Berthier  As  33*0,  Sb  27-8,  Ni  33*0,  ¥e  1*4,  S  2  S 
quartz  2-0=  100,  in  which  a  large  part  of  the  arsenic  is  replaced  by  antimony. 

Pyr.,  ©tc.  —In  the  closed  tube  a  faint  white  crystalline  sublimate  of  arsenous  acid.  In  the  opou 
tube  arsenous  acid,  with  a  trace  of  sulphurous  acid,  the  assay  becoming  ycllowish-greeu.    On 
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diarooal  gives  arsenical  fumes  and  fuses  to  a  globule,  which,  treated  with  borax  glftBs,  a  (fords,  by 
roocessive  oxydation,  reaction?  for  iron,  cobalt,  and  nickel.    Soluble  in  nitromuriatic  a«'i(l. 

Oba.— Accompanies  cobalt,  silver,  and  copper  in  the  Saxon  mines  of  AnnalKirp.  Schneeborg,  etc. ; 
aUo  in  Thuringia,  Hesse,  and  Styria,  and  at  Allemont  in  Dauphiny ;  occasionally  in  (*ornwall,  as 
at  P«?n:^lly  and  Wheal  Chance;  formerly  at  the  UihUTStono  Hilla,  Scotland;  at  Ciianarcillo, 
n^ar  Copiapo,  and  at  Huasco,  Chili ;  abundant  at  Mina  de  la  Rioja,  Oriochu,  in  the  Argentine 
Prorincps. 

Found  at  Chatham,  Conn.,  in  gneiss,  associated  with  smaltite. 

This  is  an  important  ore  of  niclccl. 

Named  from  the  contained  metal.  The  name  of  the  species  should  be  formed  from  the  I^tin 
word  for  nickel,  niccolum^  proposed  by  Cronstedt,  and  hence  should  be  written  niccoline,  or  botte? 
niorjkf^  in  place  of  Beudant^s  nickeline.  Xickeline  and  nickeliferous  are  not  more  proper  words  than 
vould  be  copperine  and  copperi/ewus, 

72.  BRBXTHAUFTZTB.  Antimonnickel  Stromeyer  A  Bdusm.,  Gel  Anz.  Gott.,  2001,  1833. 
Antimonial  Nickel;  Antimoniet  of  Nickel  HartmaDnite  Chapman,  Min.,  184«'>.  Brelthauptit 
Haid.,  Handb.,  559,  1845. 

Hexagonal.  (9  A  1=135°  15';  a=0-8585.  Observed  planes:  (9,  i,  |, 
/.  0  A  ^=153°  38',  0  A  1=123°  55'.  In  thin  hexagonal  plates.  Abo 
arborescent  and  disseminated. 

H.=5'5.  6.  =  7'541  Breithanpt.  Lnstre  metallic,  splendent.  Color  in 
the  fresh  fracture  light  copper-red,  inclining  stnmgly  to  violet.  Streak 
reddish-brown.    Opaqne.    Fracture  uneven — small  subconchoidal.    Brittle. 

Oomp.— Ni  Sb  (or  Ni'  SV)= Antimony  67*4,  nickel  32*6=100.  Analyses:  1,  2,  Stromeyer 
(Pogg.,ixxl  134); 

1.  Sb  63-734        Ni  28-946        Fe  0-866        Galena  6-437  =  99-9 <? 3 

2.  69-706  27054  0-842  12-357=99-959 

Pjrr.— >In  the  open  tubo  white  antimouial  fumes.  On  charcoal  fuses  in  R.F.,  gives  off  anti- 
monial vapors,  and  coats  the  coal  white;  if  lead  is  present  a  yellow  coating  near  the  assay ; 
treated  with  soda  the  odor  of  arsenic  may  bo  distinguished  in  most  specimens. 

Obs.— Found  in  the  Uarz  at  Andrea.sberg,  with  calclte,  galenite,  and  smaltine.  Has  been 
observed  as  a  furnace  product,  crystallized. 

Named  afler  the  Saxon  mineralogist,  Brcithaupt. 

73.  SANZOTB.    Arseniuret  of  Manganese  Kane,  Q.  J.  Sci.,  IL  vi  382.    Kaneit  iTauJL,  Ilandb. 

659,  1845. 

In  botTyoidal  nuisses,  also  amorphous ;  structure  foliated  or  granular.  H.  above  5  ?  stated  afl 
liard.  G.=5*55.  Lustre  metallic.  Color  grayish- white,  with  a  black  tarnish.  Opaque.  Fracture 
uneven.    Brittle. 

Analysis  by  Kane  (I.  c.):  Manganese  45-5,  arsenic  51*8,  and  a  trace  of  iron=97':l,  corre- 
Bponding  to  Mn  As= Manganese  42-4,  arseuic  57-6=100. 

B.B.  barns  with  a  blue  flame,  and  falls  to  powder ;  at  a  higher  temperature  the  arsenic  evapo- 
rates, and  covers  the  charcoal  with  a  white  powder.  Dissolves  in  aqua  rcgia,  without  leaving  any 
residue. 

It  is  supposed  to  be  from  Saxony,  and  was  first  observed  by  R.  J.  Kane,  of  Dublin,  attached  to 
a  mass  of  galenite. 

74.  SOHRXnBBRSrrS.    Schreibersit  ffaioL,  Raid.  Ber.,  iil  69,  1847. 

In  steel-grav  folia  and  graiDS.     Folia  flexible. 
H.=6-5     G.=7-01--7-22.     Magnetic. 

Comp.— Analyses:  1,  Patera  (Haid.  Ber.,  L  a,  and  Am.  J.  ScL,  IT.  viii.  4*^9);  2,  Fisher  (Am.  J. 
Sd,  IL  lix.  157);  3,  4,  5,  J.  L.  Smith  (ib.,  xix.  157): 

0 

Hfiifrf.  =93-70  Patera. 
1-10,  01  2-85,  Si  0-98=98-16  Fisher. 
Co  082,  Cu  tr.,  Zn  tr.,  01  0-13,  Si  1  '62,  *1 1-(J3  =  100*66  8 
"    0-41,  Cu  tr.,  Si,  Xl  undft.  Smith. 
"    0-28,  Cu  <r.,  "    "      "      Smith. 


P 

Fe 

Ni 

1.  Arva 

7-26 

87-20 

4-24 

2.  Braunau 

11-72 

55-43 

2502 

3.  E.  Tennessee 

13-92 

57-22 

25-83 

i           « 

undeL 

5604 

26-43 

5.           « 

14-86 

56-53 

28-12 
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8ULPHID8,   ETC, 


ObB. — Found  only  in  meteoric  iron. 

The  schreiberbite  of  Shepard  (Am.  J.  ScL,  II.  ii.),  from  a  meteorite,  is  supposed  to  be  a  "  e 
sulphuret  of  chromium."    The  name  has  been  changed  to  sfiepardite  by  HaJdinger.     It  is    3 
contained  iu  Shepard's  recent  list  of  meteoric  minerals,  in  ibid.,  xiiii.  28. 


in.  PYRITE  DIYISIOK 

[See  for  list  of  species,  page  84]. 

76.  PTRITB,  Lmvot  Theophr.  Uvpirrif  pL  Dioscor.,  E.  cilii.  Pyrites  pt  PKn.,  xxxri.,  2 
Pyrites  pt,  Arab,  Marchasita,  Germ.  Kis,  Agric.,  334,  431,  467,  1529,  154G.  Pyrites  f 
Marcliasita  (=cryst  Pyr.)  ffenckel^  Pyrit,  1725.  Kies  pt,  Svafelkies  pt.,  Pyrites  ] 
(=mas8.  and  nodular  Pyr.),  Marchasita  (=cryst  Pyr.),  WaU.,  208,  211,  1747.  Pyrites  j 
(=glob.  var.,  etc.);  Marcasite  (=cry8t.  Pyr.),  Mundic  (=massive  var.)  fltfl,  Foss^  324-3^ 
1771.  Schwefelkies,  Eisonkles,  Oerm,  Iron  Pyrites,  Bisulphuret  of  iron.  Per  suIAire  I 
Xanthopyrites  Glock.,  Handb.,  314.  1839. 

Isometric;  pyritohedral.  Observed  planes:  t-2,  i-f,  i-3,  i-^;  2-2,  8-3 
4-2,  3-f,  5-1,  |4,  2-1^.  Figs.  1,  2,  3,  41-49,  85-88.  The  cube  {t\  1)  moi 
common;    the   pyritohedron,   f.   47,   and   related   forms,  f.  41,  46,   ver 


Rossie. 


Peru. 


Bossie. 


Cornwall,  Pa. 


Schoharie. 


common.  Cubic  faces  often  sti'iated,  with  striations  of  adjoining  faces  at 
right  angles,  and  due  to  oscillatory  combination  of  the  cube  and  pyritolio- 
dron,  the  striae  having  the  direction  of  the  edges  between  0  and  i-2  in  f.  46. 
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CiTstalfl  sometimes  aclcular  through  elongation  of  cubic  and  other  forms. 
Cleavage :  cubic  and  octahedral,  more  or  less  distinct.  Twins :  1,  com- 
position-face /;  this  composition  either  (a)  single,  or  (J)  repeated  parallel 
to  each  I^  producing  thus  forms  like  f.  90,  consisting  of  combined  pyritohe- 
(irons,  also  a  cube,  having  striations  on  each  face  parallel  to  its  sides  and 
meeting  at  an  angle  in  the  diagonals.  2,  C.-face  0^  fig.  89.  Also  reni- 
form,  globular,  stSactitic,  with  a  crystalline  surface;  sometunes  radiated 
ftubfibrous.     Also  amorphous. 

H.=6 — 6-5.  G.=4-83 — 5-2;  6-186,  polished  crystals,  Zepharovich. 
Lustre  metallic,  splendent  to  glistening.  Color  a  pale  brass-yellow,  nearly 
nniform.  Streak  greenish  or  brownish-black.  Opaque.  Fracture  con- 
choidal,  uneven.     Brittle.     Strikes  fire  with  steel. 

Comp.,  Var.— Fe  S'=Sulphur  53-3,  iron  4G-7=100.  Nickel,  cobalt,  and  thallium,  and  also 
copper,  sometimes  rejiace  a  little  of  the  iron,  or  else  occur  as  mixtures ;  and  gold  is  sometimes 
present,  distributed  invisibly  through  it  Thallium  occurs  in  traces  in  much  pyrite,  it  showing 
its  presence  often  in  the  chimneys  of  furnaces  where  pyrito,  or  ores  containing  it,  are  roasted. 

Yar.  1.  Ordinary,  (a)  In  distinct  crystals ;  (6)  nodular,  or  concretionary,  often  radiated  within; 
(c)  stalactitic;  (d)  amorphous. 

2.  NkeoUferous.  Schnabel  found  0'168  of  nickel  in  a  kind  Arom  a  silver  mine  near  Eckerhagcn. 
A,  pyrite  from  the  Kearney  ore-bed,  Qouvemeur,  N.  Y.,  is  similar;  it  is  pale  bronze  in  color,  and 
radiated  botryoidal;  H.=5'6;  G.  =4*863  (Am.  J.  Sci.,  IL  xv.  444). 

3.  OobaUiferous.  Specimens  from  Ck)rnwall,  Lebanon  Co.,  Ph.  (f.  88),  afforded  J.  M.  Blake  2  p. 
c.  of  cobalt  Fig.  88,  by  Mr.  Blake,  represents  the  planes  about  an  angle  of  the  cube,  ono  of 
which,  2-1,  has  not  been  before  observed  in  pyrite,  though  known  in  cobaltite  (p.  71).  The 
crystals  are  much  distorted. 

4.  Cupriferoua.  A  variety  from  Cornwall,  Lebanon  Co.,  Pa.,  gave  J.  0.  Booth  (Dana's  Min., 
1854,  55)  2':{9  p.  c.  of  copper,  affording  the  formula  (Fe,  Cu)  S'.  The  analysis  gave  S  53*.S7,  Fe 
44'47,  Gu  2-39.     It  tami^es  readily,  assuming  the  bluish  tarninh  of  steel 

5.  Stanniferous;  BaUesterosite  Schulz  A  Paillette  (Bull.  G.  Fr.,  H.  viL,  16).  A  kind  in  cubes^ 
ooDtaining  tin  and  zinc^  occurring  in  argillite,  6  m.  S.  of  Ribadeo,  in  Ualida.  Named  after  Lopez 
Ballesteros. 

6.  Awriferous.  Containing  native  gold.  See  under  Gold.  The  pyrite  of  most  gold  regions  is 
wiriferoua.    The  fact  is  not  apparent  in  any  of  the  external  characters. 

7.  Argeniifeivus.    From  Hungary. 

8.  ThaUiferous.  The  pyrite  of  the  Bammelsberg  mine,  near  Qoslar,  Prussia,  is  especially  rich 
in  tiiailium ;  and  also  that  of  Saalfeld.  Thallium  occurs  in  the  furnaces  of  the  Bethlehem  (Pa.) 
von  works,  which  W.  T.  Boepper  attributes  to  the  pyrite  of  the  Pennsylvania  coal  used. 

Pyr.,  etc. — In  the  closed  tube  a  sublimate  of  sulphur  and  a  magnetic  residue.  B.B.  on  char- 
coal gives  off  sulphur,  burning  with  a  blue  flame,  leaving  a  residue  which  reacts  like  pyrrhotite. 

Insoluble  in  muriatic  acid,  but  decomposed  by  nitric  acid. 

Obfl. — Pyrite  occurs  abundantly  in  rocks  of  all  ages,  from  the  oldest  crystalline  to  the  most 
recent  alluvial  deposits.  It  usually  occurs  in  small  cubes,  but  often  modified  as  above  described ; 
also  in  irregular  spheroidal  nodules  and  in  veins,  in  day  slate,  argillaceous  sandstones,  the  coal 
formation,  etc.  Cubes  of  gigantic  dimensions  have  been  found  in  some  of  the  Cornish  mines ; 
pentagonal  dodecahedrons  and  other  forms  occur  on  tlie  island  of  Elba,  sometimes  ftv-e  to  six 
inches  m  diameter.  Large  octahedral  crystals  are  found  at  Persberg  in  Sweden.  Magnificent 
cr-stals  come  from  Peru;  also  from  Traversella  in  Piedmont,  twins  of  which  locality  are  figured 
oy  Q.  Sella,  one  of  them  a  large  pyritohedron  (f.  47)  with  a  small  converse  pjrritohcdron  (f.  48) 
astride  of  each  of  the  six  cubic  edges.  Alston-Moor,  Derbyshire,  Fahlun  in  Sweden,  Kongs- 
berg  in  Norway,  are  well-known  localities.  The  clay  at  Miinden  in  Hanover,  and  the  chalk 
at  Lewes  in  Surrey,  have  afforded  some  remarkable  compound  crystals.  It  has  also  been  met 
with  in  the  Veauvian  lavas  in  small  irregular  crystals. 

In  Jfom;,  at  Corinna,  Peru,  Watervillc,  and  Farmington,  in  crystals ;  at  Bingham  (snw  mills), 
Brodcsville,  and  Jewell's  Id.,  massive.  In  K  Hampshirt,  at  Unity,  massive.  In  Mass.^  at  Heath,  in 
cryst ;  at  Hawley  and  Hubbardston,  massive.  In  Vermont^  at  Shoreham,  in  limestone,  crystals  abun- 
liait ;  Hartford,  in  cubes  2^4  in.  In  Oonn.^  at  Lane's  mine,  Monroe,  in  octahedrons ;  Orange  and 
IQford,  in  cubes  in  dilorite  slate;  Middletown  lead  mine,  sometimes  acicular,  and  also  scattered 
3Ter  qnartz,  like  C  89 ;  at  Stafford,  in  mica  slate ;  massive  at  0)lchester,  Ashford,  Tolland,  Stafford, 
uid  Union.  In  N.  Tork^  at  Rossie,  fine  crystals  (f.  85,  87)  occur  at  the  lead  mine  in  green  shule; 
At  Schoharie^  a  mile  west  of  the  oourt-house,  in  single  and  compound  crystaiSi  often  highly  polished 
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and  abundant  r  in  interesting  crystals  at  Johnsbiirgh  and  Cliestor,  Warren  Co. ;  in  gneiss  nos 
Yonkers ;  in  Orange  Co.,  at  Warwick  and  Deerpark ;  in  Jefferson  Co.,  in  Champion  and  near  OxIk)^ 
on  the  banks  of  Vrooman's  lake,  in  modified  octnliedrons  (f.  7 ) ;  massive  in  Frankli?i,  Putnai^ 
and  Orange  Cos..  etc.  In  Pennsylvania,  in  crystals  at  Little  Britain,  Lancaster  Co. ;  at  Chcstei 
Delaware  Co. ;  in  Carbon  and  York  Cos. ;  at  Knauertown,  Chester  Co. ;  in  ComwaU,  Lebanon  Co 
in  lustrous  cubo-octuhedrons,  and  with  an  elegant  steel  tarnish,  sometimes  an  inch  throuo:h ;  a 
Pottstown.  near  French  Creek,  in  large  yellow  octahedrons.  In  Wufconsin^  near  Mineral  Point 
In  lUinois.  near  Galena,  at  Marsden's  Diggings,  in  stalactites  of  great  beauty  with  a  surface  d 
crystals.  In  N.  Car.^  near  Greensboro*,  Guilford  Co.,  in  crystals.  Auriferous  pyrite  is  common  a 
the  mines  of  Colorado,  and  many  of  those  of  California,  as  well  as  in  Virginia  and  the  States  south 

In  Canada^  2  miles  N.  W.  of  Brockville,  a  cobaltiferous  van,  in  the  Laurentian ;  on  the  rive 
Assumption,  seignory  of  Daillebout,  and  at  Escott,  &  niccoliferous  var.,  containing  also  somi 
cobalt. 

This  species  affords  the  greater  part  of  the  sulphate  of  iron  and  sulphuric  acid  of  commerce 
and  also  a  considerable  portion  of  the  sulphur  and  alum.  The  auriferous  variety  is  worked  foi 
gold  hi  many  gold  regions. 

The  name  pyrite  is  derived  from  rfio,  fire^  and  alludes  to  the  sparks  from  friction.  Pliny  me» 
tions  several  things  as  included  under  the  name  (zzxvi.  30) :  (1)  a  stone  used  for  grindstones  j 
(2)  a  kind  which  so  readily  fires  punk  or  sulphur  that  he  distinguishes  it  as  pyrites  vii-us,  anc 
which  may  have  been  fiint  or  a  related  variety  of  quartz,  as  has  been  supposed,  but  more  proba 
bly  was  emery ^  since  he  describes  it  as  the  heaviest  of  all;  (3)  a  kind  resembling  brass  or  copper: 
(4)  a  porous  stone,  perhaps  a  sandstone  or  buhratone.  The  brassy  kind  was  in  all  probability  oui 
pyrite.  But  with  it  were  confounded  copper  pyrites  (chalcopyrite),  besides  marcasite  and  pyrr})0" 
tite,  although  these  three  kinds  of  pyrites  fail  of  the  scintillations.  In  fact  Dioscorides  calls 
pyrite  an  ore  of  copper,  yet  in  the  next  sqntence  admits  that  some  kinds  contain  no  copper ;  and. 
moreover,  he  states  that  the  mineral  g^ves  sparks.  This  confounding  of  iron,  and  copper  pyrites 
is  apparent  also  in  the  descriptions  of  the  vitriols  (sulphates  of  iron  and  copper)  by  Pliny  and 
other  ancient  writers,  and  equally  so  in  the  mineralogy  of  the  world  for  more  than  fifteen  cen« 
turies  after  Pliny,  as  is  oven  now  apparent  in  the  principal  languages  of  Europe.  Kup/et'wa'i^er 
(copper-water)  of  the  C^rmans  being  the  copperas  of  the  English  and  couperose  of  tho  Frencli. 
It  is  quite  probable  that  copperas  and  couperose  sltq  in  fact  corruptions  of  the  German  word,  instead 
of  derivatives  from  cuprosa  or  cuprirosa^  as  usually  stated,  for  the  Latin  u  would  not  have  become 
ou  in  French. 

Under  the  name  marcasite  or  marchasite^  of  Spanish  or  Arabic  origin,  the  older  mineralogists 
Henckel,  Wallorius,  Linnaeus,  etc.,  included  distinctively  crystallized  pyrite,  the  cubic  preemi- 
nently ;  the  nodular  and  other  varieties  being  called  pyrites^  and  tho  less  yellow  or  brownish  acd 
softer  kinds,  vjcuiserkies,  this  last  including  our  inarcasite  and  pyrrhotiie,  and  some  true  pyrite 
Werner  first  made  pyrrhotite  a  distinct  species. 

Alt. — Pyrite  readily  changes  to  a  sulphate  of  iron  by  ozydation,  some  sulphur  being  set  free. 
Also  to  limonite  on  its  surface,  and  afterward  throughout,  by  the  action  of  a  solution  of  bicar- 
bonate of  limo  carrying  off  the  sulphuric  acid  as  change  proceeds,  and  from  limonite  to  red  oxyd 
of  iron.  Green  vitriol,  limonite,  gothite,  hematite,  quartz,  graphite,  ochreous  clay,  occur  as  pGcu- 
domorphs  after  pyrite. 

Artif. — May  be  made  by  the  slow  reduction  of  sulphate  of  sesquioxyd  of  iron  in  presence  of 
some  carbonate. 

76.  HAUERITE!.    Hauerit  Haid.^  Kat  Abh.  Wien,  L  101,  107,  4to,  1847. 

Isometric;  pjTitoliedral,  figs.  2,  7,  6,  8,  44  (0,  3-|),  41  (0,  i-S);  the 
octahedral  form  most  common.  Cleavage:  cubic  imperfect.  Crystals 
sometimes  globiilarly  clustered. 

H.=4.  G.=3-463,  v.  Hauer.  Lustre  metallic-adamantine.  Color  red- 
dish-brown, brownish-black.     Streak  brownish-red. 

Oomp.— Mn  S*=Sulphur  53*7,  manganese  46*3=100.  Analysis  by  Patera  (L  c,  Pogg.,  Ixx. 
148): 

S  53-64  Mn  42*97  Fe  1*30  Si  l-20=99-l  1. 

Pyr.— In  the  closed  tube  a  sublimate  of  sulphur :  in  tho  open  tube  sulphurous  add,  and  becomes 
green.    On  charcoal  g^ves  sulphur ;   the  roasted  mineral  reacts  for  manganese  with  tho  fluxes. 

Obg. — From  Ealinka,  Hungary,  in  clay  with  gypsum  and  sulphur,  in  a  region  something  like  a 
solfatara,  trachytic,  and  other  eruptive  rocks  decomposing  and  adding  to  the  clay,  and  tho  sulphui 
given  off  at  the  same  time  tt  iking  depositions  of  sulphur  and  sulphids.  One  crystal  found  meaa 
urea  1^  inches  througli. 
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77.  OUBANITE.    Cuban  Breiih.,  Pogg.,  lix.  325, 1843.    Cubanite  O^man. 

Isometric.    Massive.     Cleavage  cubic,  and  rather  more  distinct  than  in 
.nliiiary  pyrites,  Breith.     Color  between  bronze  and  brass-yellow.     Streak 


■kk  reddish-bronze,  black.    H.=4. 
4h  Smith. 


G.=4026-4  042  Br.;  4169  Booth; 


CuS 


S 

Cu 

Fe 

1. 

39-01 

19-80 

3801 

2, 

39-35 

21*05 

38-80 

3. 

3905 

20-12 

38-29 

4. 

34-78 

22-96 

42-51 

5. 

39-67 

18-23 

37-10 

Comp.— 2Pe,lCn,4S=4Fe,ieu,8S=eu8  +  FeS+3Fe8»=2i?yrtfe  +  l  chakopyriie, 
-Fe'S',  Booth,  which  is  the  same  with  the  preoeding  iu  its  atomic  proportiona. 

Aoilffrca:  1,  Eastwick  (oommuoicated  by  J.  C.  Booth);  2,  Magee  (ib.);  3,  SteveDS  (lb.);  4^ 
SiiHdauer  (Pogg.,  Ixir.  280) ;  5,  J.  L.  Smith  (Am.  J.  ScL,  XL  xriii.  381): 

5i 

2-30=99-12  Eastwick. 

1-90=101-10  Mogee. 

2-85  =  100-81  Stevons. 
Pb  <r.= 100-25  Scheidauer. 
Si  Fe  4-23=99-13  ^vahh. 

Breithaupt  obtained  in  repeated  trials  1 9  per  cent  of  copper.  Smith  in  two  other  incomplete 
cilj^s found  sulphur  39-20,  3930,  and  copper  19-10,  19*00. 

Pyr.— Iq  the  closed  tube  a  sulphur  sublimate ;  in  the  open,  sulphurous  acid.  B.B.  on  cliarooal 
r>€S  i^alphur  fumes  and  fuses  to  a  magnetic  globule.  The  roasted  ore  reacts  for  copper  and 
m  with  the  fluxes ;  with  soda  on  charcoal  gives  a  globule  of  metallic  iron  with  copper. 

Obi^From  Barracanao.  Cuba. 

78.  CHALOOPTRITXL  ?  X  lAcirit  (fr.  Cyprus)  ArisiaOe,  ?  XaXci'nc,  Uopirm  pt.  Dioacor^  ?  Chal- 
otis  pt,  Pyrites  pt,  PUn.  Pyrites  mrosus  pt,  Pyrites  aureo  colore,  Otrm^  Oeelkls  o.  Kupferklg 
Afit..  212,  Interpr.,  467,  1546.  Pyrites  pt,  Otrm.  Kupferkies,  Geaner,  Foss.,  1565.  Pyritei 
fima,  Chakopyrites,  Henckely  Pyrit,  1736.  6ul  Kopparmalm,  Cuprum  sulphure  et  ferro  min- 
ffsLsatam,  Chalcopyritea,  WalL,  284,  1747.  Ouivre  jaune,  Pyrite  cuivrouse,  Fr,  TrL  Wall,  it 
ali  1753.  Copper  Pyrites.  Pyritous  Copper.  Cuirre  pyriteux  Fr.  Towunite  B,  db  Ml,  Min^ 
182, 1852. 

Tetragonal;  tetrahedral.  0M4=1S6^  25';  a  =  0-98556.  Observed 
[lanes  :"0;  vertical,  /,  t-i,  i-3;  octahedral  or  tetrahedral,  J,  ^,  J,  1,  f,  2, 
i-i,  ft,  2-i ;  other  planes,  -JpS,  5-5. 


'^4=W5^  8' 
<^  A  2=109  44 


OA2-i=116^  54' 
(9  A  ft =124      5 
1  A 1,  pyr., =109  53 
5 


2A2,  pyr.,=96^  33' 
f  Af,  pyr.,=100  44 
lALf.  92,=7120and70  7 
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Cleavage:  24  sometimes  distinct;  0^  indistinct.  Twins:  composition 
face  (1)  1-1,  f.  93,  94 ;  in  93  repeated  parallel  to  4  terminal  edges  of  a  pyramid 
also  similar  to  fig.  39,  through  combinations  of  sphenoids;  (2)  the  plane  1 

similar  to  f.  50,  also  similar  to  f.  62,  p.  21,  hv 
with  the  interpenetrating  tetrahedrons  of  th 
forms  in  fig.  92 ;  also  somewhat  similar  to  fig 
119,  under  tetrahedrite.  Often  massive  an 
impalpable. 

H.=3'5— 4.  G.=4-l— 4-3.  Lustre  metallic 
Color  brass-yellow ;  subject  to  tarnish,  and  ofte 
iridescent.  Streak  greenish-black — a  little  shir 
ing.     Opaque.     Fracture  conchoidal,  uneven. 

Oomp. — A  sulphid  of  copper  and  iron,  containing  2  of  oo] 
per,  2  of  iron,  and  4  of  8ulphur=Sulpliur  Si-S,  copper  341 
iron  SO-.'irr  1 00.  Formula  ^u  8 + Fe  S  +  Fe  S'= 2  (i  eu  +  iF* 
S  +  Fe  S*,  usually  written  €\\  S  +  Fe*  8*,  the  objection  1 
which  has  already  been  mentioned  (p.  33)  Some  analyse 
give  other  proportions;  but  probably  from  mixture  with  pyrit 
These  are  indefinite  miztares  of  the  two,  and  with  tlie  increase  of  the  latter  the  color  become 
jMder. 

This  species,  although  tetragonal,  is  very  closely  isomorphous  with  pyrite,  the  variation  from  th 
cubic  Ibrm  being  slight,  the  vertical  axis  being  0*98555  instead  of  1. 

Analyses:  1,  H.  Rose  (Oilb.,  Ixxii.  185);  2,  Ilartwall  (Leonh.  Handb.,  64G);  3.  4,  E.  Bed 
(Am.  J.  Sci.,  11.  xiv.  161);  5,  D.  Forbes  (Ed.  N.  Phil.  J.,  L  278);  6,  J.  L.  Smith  (Am.  J.  Sd.,  li 
rx.  249);  t,  Joy  (Lye  N.  H  N.  York,  viU.  125): 


1.  Sayn  8  35*87        Cu  34-40 

2.  Finland  86'33  32-20 

3.  Val  Oastrucci  3562  84-09 

4.  Mt.  Catini  36*16  3*2*79 

5.  Jemtel'd,  Sweden  33*88  32*65 

6.  Phenixville  36*10  32-85 

7.  EUenvUle  86*65  32'43 


Fe  80-47  .  quartz  0*27=100-01  Rose. 

30*03  2*23=100*79  HartwalL 

30-29  =  1 00-00  Bechu 

29*75  0*86=99*56  Bechi 

32*77  Mn  <r.,  Si0-32=99*62  Forbes. 

29*93  Pb  0*35=99*23  Smith. 

31*26  "  0*30,  Si  0*20=100-83  Jo] 


Traces  of  selenium  have  been  noticed  by  Elersten  in  an  ore  from  Reinsberg  near  Freiberg ;  an 
that  from  Rammelsberg  near  Goslar  must  contain  the  same,  It  being  one  of  the  furnace  product 
(Rammelsbcrg,  Min.  Ghem.,  1  '20).  Thallium  is  also  present  in  some  kinds,  and  more  frequentl 
present  in  this  ore  than  in  pyrite. 

Other  analyses :  Malaguti  and  Durocher  (Ann.  des  M.,  FV.  xvii.  229). 

Pyr.,  etc.— In  the  closed  tube  decrepitates,  and  gives  a  sulphur  sublimate ;  in  other  reaciiou 
like  cubanite.  Dissolves  in  nitric  acid,  exceptiug  the  sulphur,  and  forms  a  green  solution ;  an 
monia  in  excess  changes  the  green  color  to  a  deep  blue. 

Oba.— Ohalcopyrite  is  the  principal  ore  of  copper  at  the  Cornwall  mines,  and  10,000  to  12,00i 
tons  of  pure  copper  are  smelted  aunually  from  1 50,000  to  160,000  tons  of  ore.  It  is  there  associate 
with  tin  ore,  galenite,  bomite,  chalcocite,  tetrahedrite,  and  blende.  The  copper  beds  of  Fal 
lun  in  Sweden,  are  composed  principally  of  this  ore,  which  occurs  in  largo  masses,  surroundo 
by  a  coating  of  serpentine,  and  imbedded  in  gneiss.  At  Rammelsberg,  near  Goslar  in  the  Han 
i*  forms  a  bed  in  argillaceous  schist,  and  is  associated  with  pyrite,  galenite.  blende,  and  minui 
I)ortions  of  silver  and  gold.  The  Kurprinz  mine  at  Freiberg  affords  well-defined  crystals.  J 
occurs  also  in  the  Bannat,  Hungary,  and  Thuringia ;  in  Scotland  in  Kirkcudbrightshire,  Pertl 
shire  and  elsewhere;  in  Tuscany  (analyses  3,  4);  in  South  Australia;  in  fine  crystals  at  Cerr 
Blanco,  near  Copiapo,  Chili. 

In  ifatn«,  at  the  Lubec  lead  mines;  at  Dexter.  In  K  Sdmp.^  at  Franconia,  in  gneiss;  ^ 
Unity,  on  the  estate  of  Jas.  Neal;  Warren,  on  Davis^s  farm;  at  Eaton,  2  m.  N.B  of  Atkins^ 
tavern ;  Lyme,  E.  of  E.  Village ;  Haverhill,  eta  In  VermorU,  at  Stafford,  Corinth,  Waterburj 
Shrewsbury.  In  Mass.,  at  the  Southampton  lead  mines ;  at  Turners  falls  on  the  Connccticul 
Lear  Deerfield,  and  at  Hatfield  and  Sterling.  In  Connecticut,  at  Bristol  and  Middlctown,  some 
times  in  crystals.  In  New  York,  at  the  Ancram  lead  mine ;  five  miles  from  Rossie,  beyond  De  Long' 
mills  at  the  Rossie  lead  mines,  in  crystals ;  in  crystals  and  massive  near  Wurtzboro',  Sullivan  Co« 
very  large  crystals  aud  massive  at  BUenville,  Ulster  Co.  In  Pennsylvania,  at  Phenixville;  a 
Pottetown,  Chester  Co.  (Elizabeth  mine).    In  Maryland^  in  the  Catoctin  mta.;  between  New 
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markef  and  Taaej^town ;  Dear  Fmksbury,  Carroll  Co.,  abundant  (Patapsco  and  othor  mfnes),  with 
Iv^roite,  carrollite,  and  malachite.  In  Virginia^  at  the  Phenix  copper  mines,  Fauquier  Co.,  and  the 
Walton  gold  mine,  Louisa  Ca  In  N.  GarolinOf  near  Greensboro*,  abundant  massive  (Fenresa 
or  North  Carolina,  and  MaociiUoch  mines),  along  with  spathic  iron  in  a  quartz  gangue.  In  2'en- 
nessecy  80  miles  from  Cleveland,  in  Polk  Co.  (Hiwassee  mines),  with  black  copper  and  pyrites. 

la  CaL,  in  different  mines  along  a  belt  between  Hariposa  Co.  and  Del  Norto  Co.,  on  west  side 
of,  and  parallel  to,  the  chief  gold  belt ;  occurring  massive  in  Calaveras  Co.,  at  Union,  Kevstone, 
Empire,  Napoleon,  Campo  Seco,  and  Lancha  Plana  mines,  and  in  crystals  on  Domingo  Creek ;  in 
Mariposa  Co.,  at  the  La  Yictoire  and  Haskell  claims,  and  on  the  Chowchillas  river ;  in  Amadoi 
Co^  at  the  Newton  mine ;  in  El  Dorado  Co.,  at  the  Cosumnes,  Hope  Valley,  Bunker  Hill,  £1 
Dorado,  Excelsior  mines ;  in  Plumas  Co.,  at  the  Gronesoo  and  Cosmopolitan  mines. 

Iq  danadOy  in  Perth  and  near  Sherbrooke ;  extensively  mined  at  Bruce  mines,  on  Lake  Huron. 

The  Cornwall  chalcopyrite  is  not  a  rich  ore ;  what  is  picked  for  sale  at  Redruth  rarely  yielding 
12,  geiierally  only  7  or  m,  and  occasionally  but  3  or  4  per  cent  of  metal  Its  richness  may  in 
general  bo  judged  of  by  the  color ;  if  of  a  fine  yellow  hue,  and  readily  yielding  to  the  hammer,  it 
may  bo  considered  a  good  ore;  but  if  hard,  and  pale-yellow,  it  is  poor  from  admixture  with 
pyrite. 

Readily  distinguished  from  pyrite,  which  it  somewhat  resembles,  by  its  inferior  hardness ;  it 
may  be  out  by  the  knife,  while  pyriie  will  strike  fire  with  steel.  The  effects  of  nitric  acid  are  also 
difierenL  Differs  from  gold  in  being  brittle,  on  which  account  it  cannot  be  cut  off  in  slices,  like 
the  latter  metal ;  and,  moreover,  gold  is  not  attacked  by  nitric  add. 

Occurs  as  a  furnace  product  near  Goalar. 

AlU— Changes  on  exposure  with  moisture,  especially  if  heated,  to  a  sulphate.  Malachite, 
coveilite,  chrysoooUa)  black  copper,  clialeocite,  and  oxyd  of  iron,  are  othor  forms  into  which  It  is 
sometimes  altered. 

Named  from  x''*^'^^^)  hrass^  and  pyrites^  by  Henckel,  who  observes  in  his  Pyritology  (1725)  that 
chalcopyrite  is  a  good  distinctive  name  for  the  ore.  Aristotle  calls  the  copper  ore  of  Cyprus 
ckaidUs;  and  Dioscorides  uses  the  same  word;  but  what  ore  was  intended  is  doubtful  There  is 
no  question  that  copper-pyrites  was  included  by  Greek  and  Latin  authors  under  the  name  pyriUa 
(q.  v«  p.  64). 

79.  BARNHARDTrm.     Oenth,  Am.  J.  Sd.,  IL  xix.  17,  1866,  xxviil  248. 

Compact  massive. 

H.=3-5.  G.=4'521.  Lusti-e  metallic.  Color  bronze-yellow.  Streak 
grayish-black,  slightly  shining.  Fracture  eonchoidal,  uneven.  Brittle. 
Tarnishes  easily,  giving  pavonine  tints,  or  becoming  pinchbeck-brown. 

Oomp^ — 2  6u  S  +  Fe  S  +  Fe  S*=l  chaloopyrite+1  chalcocite=Sulphur  30*6,  copper  48*2,  iron 
21-3.    Analyses:  1-3,  W.  J.  Taylor,  F.  A.  Genth,  and  P.  Keyser  (L  c.);  4^  Genth  (priv.  oontrib.): 

S  Fie  Cu 

1.  Earnhardt's  Land  2940        2223        47-61,  Ag  tr,  Taylor. 

2.  Pioneer  Mills  29*76        22*41         4«-69  Genth. 

3.  "  "  30-50         21*08        48*40  Keyser. 

4.  Bin  Williams'  Fork  28-96        20*44        50-41  Genth. 

In  another  ore  from  Bamhardt's  land,  Taylor  found  (1.  c.)  S  32*9,  Fo  28*4,  Cu  40-2,  correspond- 
ing to  8  S+4  Fe  +  2^  en. 

Pyr.,  etc — B.B.  gives  bulphurous  fumes,  and  Aises  easily  to  a  magnetic  globule.  With  borax 
reactions  for  copper  and  iron. 

Obs^— Occurs  in  N.  Carolina  with  other  copper  ores,  at  Dan  Bamhardt's  land,  Pioneer  Mills, 
Phenix  mine,  and  Yanderburg  mine,  in  Cabarrus  Co. ;  also  near  Charlotte,  Mecklenburg  Go. ;  at 
Bin  Williams'  Fork,  in  California,  with  chalcopyrite,  etc. 

It  may  be  a  chalcopyrite,  partly  altered  to  copper-glance  (chalcocite),  as  would  be  inferred  from 
Dr.  Genth's  later  observations. 

(A»  UoiacHLiK  Breithaupt  (B.  H.  Ztg.,  zvil  385,  424,  1858,  zviiL  65,  321)  is  closely  related  to 
tite  preceding,  and  may  be  chalcopyrite  partly  altered  to  bornite.  Occurs  in  tetragonal  octahedral 
crystals,  but  mostly  massive;  H.=4 — 5,  G.=4*472 — 4*480;  color  more  bronze-like  than  in  chal 
eopyrite;  streak  black. 

Anaiysia  by  Richter  (I.  c,  xviii.  321):  8  30'21,  Fe  25-81,  Cu  43-76=3  €u  8  +  2  Fe  S  +  Fe»  S*.  -. 
or  3  i;u  S4-3  Fe  S+Fe  8",  corresponding  to  1  of  chaloopyrttej  2  of  chalcociiey  and  2  o£  pyrrhoUU^  / 
Br  to  1  of  chalcopyrite  and  2  of  bornite. 

Occurs  with  malachite  and  other  copper  ores  at  Planen  in  Yoigtland;  also  said  to  occur,  ly 
Brelthanpt,  in  Bavaria,  Duchies  of  Hesse  and  Nassau,  Silesia^  the  Harz,  at  Rheinbreltenbach  'on 
the  Ehine,  in  Algeriai  in  Chili  at  R^molinos  and  Tooopilla^  and  in  Jogp^gd  by  ^OOQ IC 
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Ducktownite  is  a  blackish  copper  ore  from  Ducktown,  Tenn.,  named  by  Shepard,  who  found  ij 
it  30*76  iron,  26*04  copper,  with  43  20  of  wideiermined.  Q.  J.  Brush  has  shown  diat  it  is  no4 
homogeneous,  and  only  a  mixture,  grains  of  pyrite  being  visible  through  the  mass,  and  also  i 
softer  gray  mineral,  which  is  probably  chalcocite.  See  Rep.  on  Mt.  Pisgah  Copper  Mine,  N 
Haven,  1859,  and  Am.  J.  Sci.,  II.  xxviii.  129,  1859. 

80.  STANNTTB.  Qesdiwefeltes  Zinn  (fr.  Cornwall)  Klapr.j  Schriften  Nat.  Fr.  Berlin,  rii.  169 
1787,  Beitr.,  ii.  257,  1797,  v.  228,  1810.  Zinkies  Wem^  Bergm.  J.,  1789,  385,  897.  Tin  Pyritei 
Kirw.,  il  300,  1796.  Sulphuret  of  Tin;  Bell  Metai.  Ore.  Etain  Bulfure  i^.  Stannine  Beud. 
Tr.,  ii.  416,  1832. 

Prboably  tetragonal,  and  lieraihedral  like  chalcopyrite,  Kenngott 
Cleavage :  parallel  to  the  faces  of  the  cube  and  dodecahedron  indistinct 
Commonly  massive,  granular,  and  disseminated. 

H.=4.  G.=4'3— 4-522;  4*506,  fr.  Zinnwald,  Kammelsberg.  Lustn 
metallic.  Streak  blackish.  Color  steel-gray  to  iron-black,  tiie  formei 
when  pure ;  sometimes  a  bluish  tarnish ;  often  yellowish  from  the  presenci 
of  chalcopyrite.     Opaque.     Fracture  uneven.     Brittle. 

Oomp. — 2  (Ouj  Fe,  Zn)  S  +  Sn  S',  which,  the  ratio  of  6u,  Fe,  Zn,  being  2:1:1,  correspond 
to,  Sulphur  29*6,  tin  27 -2,  copper  29'3,  iron  6*6,  zinc  7 '5= 100.  The  ratio  between  the  sulphn 
of  the  two  terms  is  L :  1,  as  in  chalcopyrite.  Analyses:  l^Klaproth  (Breitr.,  y.  228);  2,  Kudei 
natsch  (Pogg.,  xxxix.  146);  3,  Johnston  (Rep.  Gr.  Cornwall,  etc,  1839);  4^  Mallet  (Am.  J.  Sci.,  IJ 
xvii.  33);  5,  Rammelsbeiig  (Pogg..  IxxxviiL  607): 

Zn 

—990  Klaproth. 

1-77,  gangue  l-02=99-81  Kud. 
10-113=100  Johnston. 
7-26,  gangue  0-16=99-G4  MaL 
9-68=100  Rammelsberg. 

Pyr^  etc. — In  the  closed  tube  decrepitates,  and  gives  a  faint  sublimate ;  in  the  open  tul: 
sulphurous  acid,  and  a  sublimate  of  oxyd  of  tin  quite  near  the  assay.  B.B.  on  charcoal  fuses  to 
globule,  which  in  O.F.  g^ves  oflf  sulphur,  and  coats  the  coal  with  white  oxyd  of  tin ;  the  roasts 
mineral  treated  with  borax  gives  reactions  for  iron  and  copper. 

Decomposed  by  nitric  add,  affording  a  blue  solution,  with  separation  of  sulphur  and  oxyd  c 
tin. 

Oba. — Formerly  found  at  Wheal  Rock,  Cornwall,  and  at  Cam  Broa,  where  it  constituted 
considerable  vein,  and  was  accompanied  by  pyrite,  blende,  and  other  minerals ;  more  recently  I 
considerable  quantity  in  granite  .at  St.  MichaeFs  Mount,  where  it  is  sold  as  an  ore  of  copper;  ala 
at  Stenna  Gwynn,  St.  Stevens,  and  at  Wheal  Primrose,  Wheal  Scorrier,  and  occasionally  at  Bota 
lack  mine,  St.  Just;  also  at  the  Cronebane  mine,  Co.  Wicklow,  in  Ireland;  Zinnwald,  in  tl] 
Erzgebirge,  with  blende  and  galenite.  It  frequently  has  the  appearance  of  bronze  or  bell  meta 
and  hence  the  name  beU-^metcU  ore. 

Bl.  LINNiEmi,  Kobolt  med  Jem  och  Svafelsyra  (fr.  Baatnaes)  G.  Brandt,  Ak.  H.  Stockh.,  1 1 1 
1746.  Kobalt  med  forvswafladt  Jam,  Cobaltum  Ferro  Sulphurate  mineralisaturo,  Oronsty  21 ; 
1758.  Ck>baltum  pyriticosum  Linn.,  1768;  de  Bom,  Lithoph.,  i.  144,  1772.  Mine  de  Coba 
sulfureuse  de  Lisle,  iii.  134,  1783.  Kobalt-Glanz  pt  Wem.,  Kirwan,  etc.  Svafelbunden  Kobe 
Eisinger,  Afh.,  iiL  316,  7810.  Kobaltkies  Hausm.,  Handb.,  158,  1813.  Schwefelkobalt.  Su 
phuret  of  Cobalt;  Cobalt  Pyrites.  Cobalt  sulfur^  Fr.  Koboldino  Beud.,  Tr.,  ii.  417,  183 
Linneit  Haid.,  Handb.,  560,  1845.  Kobaltnickelkies  [not  Kobaltkies]  Ramm. ;  Siegenite  (f 
Musen)  Dana,  Min.,  687,  1850. 

Isometric.  Figs.  2,  6,  7.  Cleavage :  cubic,  imj^erfect.  Twins :  con 
position-face  octahedral.     Also  massive,  granular  to  compact. 

H.=5-5.  G.=4"8— 5.  Lustre  metallic.  Color  pale  steel-gray,  taniisl: 
ing  copper-red.     Sl^reak  blackish-gray.    Fracture  uneven  or  subconchoida 
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Sn 

Cu 

Fe 

1. 

Wheal  Rock 

30-5 

26-5 

80-0 

120 

2 

(C 

29-64 

25-55 

29-39 

12-44 

3. 

St.  MichaeVs  Mt. 

29-929 

31-618 

23-549 

4-791 

4. 

(1 

29-46 

26-85 

29-18 

6-73 

6. 

Zinnwald 

29-05 

25-65 

29-38 

6-24 
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S 

Co         Ni 

Fe 

1.  Bastnnes 

38-50 

43-20     

3-53 

2.  Muaea 

42-52 

63-35      

2-30 

3.      "      Sieg, 

41-98 

22-09     33-«4 

2-29 

1      "      Sieg. 

42-30 

11-00     42-G4 

4-69 

5.      '» 

43*04 

40-77     14-60 

6.  Mineral  Hill,  Sieg. 

39-70* 

25-69     29-56 

1-96 

1.             "          Sieg. 

41-15 

[50-761 

3-20 

8.  Missouri,  Sieg, 

41-54 

21-34     30-53 

3-37 

Gomm  Var. — 2  Co  S  +  Co  S*=Sulphur  42*0,  cobalt  68  0=rlOO;  bat  baying  the  oobalt  replaced 
partly  by  nickel  or  copper. 

Var.  1.  Cupriferous;  Jast(M!TZ  Haid.  (L  a).  Ore  from  Bastnaes.  The  copper  has  been  attrib- 
atcd  to  mixed  cbolcopjrite ;  but,  in  view  of  the  composition  of  carrollite,  this  is  probably  not 
true  of  all  of  it.  The  name  Unnaiie,  after  Linndsua,  was  given  distinctively  by  Haidinger  to  the 
Basinaes  mineral  (L  c), 

2.  yiceoUjerona ;  Kickd-IAnnaiie  Siegbnitb  Dana  (L  c).  Ore  from  Muscn,  near  8iegen  and 
elsewhere.  '  Tlie  specimens  from  Miisen  afforded  Rammolsberg,  in  his  recent  analysis  (No.  5X 
U-60  of  uickel;  and  he  shows  that  the  earlier  analyses  are  erroneous,  owiug  to  the  fact  that  a 
method  of  separating  nickel  and  oobalt  completely  was  not  known  when  the  analyses  were  made. 

Analyses.  1,  Hisinger  (Afhaudl.,  liL  319);  2,  Wernekink  (Schw.  J.,  xxxix.  306,  and  Leonh. 
ZS.f.  Mm.,  1826);  3,  Schnabel  ^Ramm.,  4th  SuppL,  117);  4,  Ebbiughaus  (ib.);  5,  Bammelsberg 
(J.  pr.  Cb.,  Ixxxvi.  340);  6-8,  Geuth  (Am.  J.  Sci.,  U.  xxiil  419): 

Cu 
14-40,  gangiie  0*33=99-96  Hisinger. 

0*97=98-87  Wernekink. 

=  1 00  SchnabeL     G.  =4*8. 

=  100-63  Ebb.     a.=5-0. 

0-49  =  98-90  Ramm. 

2-23,  Insol.  0  45=99-59  Genth. 

8-68,  Insol  1-26=100  Genth.  [Genth. 
,  Pb  0*39,  Ou,  Sb  tr,,  Insol  1*07=98-24 

Pyr..  etc. — ^Tbe  variety  from  Musen  gives,  in  the  closed  tube,  a  sulphur  sublimate ;  in  the 
open  tube,  sulphurous  fumes,  with  a  faint  sublimate  of  arsenous  acid.  B.B.  on  charcoal  gives 
arsenijal  and  sulphurous  odors,  and  fuses  to  a  magnetic  globule.  The  roasted  mineral  gives 
with  the  duxes  reactions  for  nickel,  cobalt,  lud  iron.  iSoluble  in  nitric  acid,  with  separation  of 
Bulphur. 

ObB« — In  gneiss,  with  chalcopyrlte,  at  Bastnaes,  /lear  Riddarhyttan,  Sweden ;  at  Musen,  near 
Siegen,  in  Prussia,  with  heavy  spar  and  spathic  iron ;  at  Siegeu  (siegeniUX  in  octahedrons ;  at 
Mine  la  Motte,  in  Missouri,  mostly  massive,  sometimes  octahedral  and  cubo-octahedral  crystals ; 
iod  at  Mineral  HiU,  in  Maryland,  in  a  vein  in  chlorite  slate,  witli  chalcopyrite,  bomite,  blende, 
pyrite,  etc. 

Alt— Occurs  altered  to  yellow  earthy  oobalt  so-called  {gdb  BcdkobaU^  which  is  a  mixture  of 
erythiite  and  piulcite. 

82.  OARROLUTB.  Ikber,  Am.  J.  Scl,  IT.  xUL  418, 1852. 

Isometric.  Rarely  in  octahedrons.  Massive.  Fracture  subconchoidal 
or  uneven. 

H.=5"5.  G.=  4*85,  Smith  and  Brush.  Lustre  metallic.  Color  light 
Bt^l-gray,  with  a  faint  reddish  hue. 

Compw^Cu  S  4-  Co^  S* :  or  its  equivalent  6u  3 + Co  S  4-  Co  S'  (obtained  by  doubling  the  number 
of  atoms),  which  may  be  written  2  (^  6u  +  i  Co)  S-i-8  Co  S*:  analogous  to  Cuban.  Analyses* 
1—3,  Smith  and  Brush  (Am.  J.  ScL,  IL  xvL  367) ;  4,  Genth  (ib.,  xxiil  418) : 

8         Co        Ni      Fe        Cu      As 

1.  Patapsco  mine        41-93     37-25     1-64     1-26     17-48    <r.=99-46  a  A  B. 

2.  "  40-94    88-21     1-64     1-55     37-79     <r.=  100-03  S.  A  B. 

3.  "  40-99     37-65     1-54     1-40     19-18     <r.= 100-76  S.  A  B. 

4.  '*  41-71     38-70     1-70    0-46    17-55,  quartz  0-07  =  100-19  G. 

Faber  obtained  in  an  incorrect  analysis  (1.  c.)  S  27-04,  Co  28-50,  Ni  1-50,  Fe  6-31,  Cu  32-99,  As 
1-81,  snica  •i-16=99-H0. 

Pyr. — Like  siegenite,  except  that  the  roasted  mineral  reacts  for  copper  with  the  fluxes, 

Oba.— In  Carroll  Co.,  Maryland,  at  Patapsco  mine,  near  Finksburg;  and  also  at  Springfield 
mine,  associated  and  mixed  with  chalcopyrite  and  chnlcocite. 

This  species  may  prove  to  be  identical  with  the  Bastnaes  llnnojite  (or  true  liunsite),  on  a  new 
analysis  of  the  latter,  both  being  cupriferous. 
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83.  SBSAIiTlTJfal.  ?Oobaltum  cineraoeum  Agric,  459,  1629.  Koboltmalm,  Koboltglants,  Mih 
era  Gobaiti  dnerea,  Gobaltum  arsenioo  mineralisatum,  pt  (Ck>baltite  here  induied),  WaiL,  V>\ 
1747.  ?  Gobaltum  Peiro  et  Arsenioo  mineralisatum,  Giants-Cobalt  (fr.  SchneebergX  Oron^  212 
1758.  Mine  de  Cobalt  grise  De  Li^U^  Crist,  833,  1772;  Mine  de  Cobalt  arsonicale  De  lAak^  iil 
-  123,  1783.  Welsser  Speisskobold,  Grauer  Speisskobold,  Wem.  Gray  Cobalt  ore  Kirw^  17U6 
Tin-white  cobalt.    Speiskobalt  ffauam^  Handb.,  155,  1813.    Smaltine  JBeud^  Tr.,  iL  684^  1852. 

Isometric.  Observed  planes  :  0, 1,  2-2,  7j  also  an  undetermined  tetrahex- 
ahedron.  Figures  1,  2,  5,  6,  8,  9.  Cleavage :  octahedral,  distinct.  Cubic, 
in  traces.     Afco  massive  and  in  reticulated  and  other  imitative  shapes. 

H.=5*5— 6.  G.=6'4  to  7*2.  Lustre  metallic.  Color  tin-white,  inclin- 
ing, when  massive,  to  steel-gray,  sometimes  iridescent,  or  grayish  from 
tarnish.     Streak  grayish-black.     Fracture  granular  and  uneven.     Brittle. 

Comp.,  Var.— For  typical  kind  (Go,  Fe,  Ni)  As*=  (if  Co,.Fe,  and  Ni  be  present  in  equal  parts) 
Arsenic  7*2*1,  cobalt  9*4,  nickel  9'6,  iron  9*0=  1 00.  It  is  probable  that  nickel  is  never  whoUy  absent, 
altliough  not  detected  in  some  of  the  earlier  analyses;  and  in  some  kinds  it  is  the  priudpal metal 
The  varieties  based  on  the  proportions  of  cobalt,  nickel,  and  iron,  are  the  following : 

Var.  1.  CobaUic;  Smalune.    Contains  little  nickel  or  iron. 

2.  Niccoliferous ;  Chloanthtte  Breith,  (B.  H.  Ztg.,  iv.  1845 ;  WeissnidEelkies  pt,  TTdssnidEeleTZ, 
Arsenik-Nickel,  Germ,]  White  Nickel;  Rammelsbergit  Haid,^  Handb.,  560,  1845;  Chathamite 
Shep.^  Am.  J.  ScL,  xlvii.  851,  1844).    Contains  much  nickel,  the  cobalt  simetimes  nearly  wanting. 

8.  Fetrif&rotis ;  Sapfloettb  Breith.  (Grauer  Speiskobold  Wem, ;  Eisenkobalterz  Hausm. ;  Eisen- 
kobaltkies  v.  Kob.).    Contains  over  10  p.  c.  of  iron  with  cobalt,  or  with  cobalt  and  nickeL 

But  the  atomic  proportion  of  arsenic  and  other  elements  often  varies  much  from  the  normal 
above  stated,  and  without  oorrespondence  with  the  three  groups  just  pomted  out.  These  varia* 
tions  lead  to  the  following  groups,  as  distinguished  by  Bammelsbei^,  which,  however,  blend  more 
or  less  with  one  another  : 

A.  Composition  R  As*,  with  R=Co,  Fe,  and  some  Ni.    Includes  some  of  Nos.  1,  2,  and  3,  above. 

B.  R  As*,  with  R=:Ni.  Fe,  and  some  Co.     Includes  most  chloanlhUej  No.  2.    Anal.  6  to  12. 
0.  R  As  +  R  As'.    AnaL  13  to  15.    Includes  some  of  Nos.  2  and  3. 

D.  R  As"  +  2  R  As'.  Anal  16  to  21.  Includes  some  of  1  and  2.  In  this  last  the  arsenic  consti- 
tutes 73—76  p.  c,  and  the  mineral  approximates  to  SkuUerudite. 

Analyses:  Series  A.  1,  Varrentrapp  (Pogg.,  xlviii.  505);  2,  Hofmann  (Pogg.,  xxv.  485);  8, 
Kobell  (Grundz.  Min.,  300) ;  4,  Klauer  ( Raram.,  5th  Suppl,  225) ;  5,  Lanjce  (Ramm.,  Min.  Ch.,  24).— 
Series  B.  6,  Booth  (Am.  J.  Sci.,  xxix.  241);  7,  Rammelsberg  (J.  pr.  Ch.,  Iv.  486);  t<,  9,  id.  (Ist 
Suppl.,  15);  10,  F.  Marian  (Vogl's  Min.  Joach.,  158);  11,  C.  U.  Shepard  (Am.  J.  Sci.,  xlviL  851); 
1*4,  (Jenth(This  Mul,  513,  1854).— Series  C.  13,  Jack  el  (Rose's  Kryst  Ch.,  58);  14,  Ramracifi- 
berg  (5th  Suppl,  225);  15,  Salvetal  &  Wertheim  (These,  Paris,  1854,  79).— Series  D.  16, 
Stromeyer  (Gel  Anz.  Gott.,  1817,  72) ;  17,  Sartorius  (Ann.  Ch.  Pharm.,  Levi.  278) ;  18,  19,  B.  W 
Bull  (Rose's  Kryst  Ch.,  52) ;  20,  Earstedt  (Ramm.,  5th  Suppl,  225) ;  21,  Marian  (L  a) : 


A. 


As        Co       Ni        Fe 


Cu 


0. 


1.  Tunaberg 

69-46 

23-44 

4.95 

,  S  0-90=98-75  Varr. 

2.  Schneeberg 

70-37 

18-95     1-79 

11-71 

1-39,  SO-66,  Bi  001=99-88  HofhL 

8. 

71-08 

9-44   

18-48 

tr.    Sir.,      Bi  1-00-100  Kob. 

4.  Riechelsdorf 

68-73 

16-37  12-16 

2-30 

0-46=100  Klauer. 

5.  Schneeberg 

73-55 

6-38  14-49 

6-20 

,  S  0-27=99-79  Lango. 

G.  of  mineral  of  anal.  7,  6-411 ;  8  and  9,  6-735 ;  10,  6-28— 6-89. 

6.  Riechelsdorf 

72-64 

3-37  20-74 

3-25 

=100  Booth. 

7.  AUemont 

71-11 

18-71 

6-82 

,  S  2-29=98-93  Ramm. 

8.  Kamsdorf 

70-84 

28-40 

tr. 

=98-74  Ramm. 

9. 

70-93 

29-50 

tr. 

=100-43  Ramm. 

10.  Joachimsthal 

71-47 

8-62  21-18 

2-83 

0-29,  S  0-58-99-97  Marian. 

11.  Chatham,  Ct 

70-00 

1-36  12-19 

17-70 

=101-21  Shepard. 

12.          ** 

70-11 

3-B2     9-44 

11-86 

,  S  4-78=100  (Jenth. 

G.  of  min.  of  anal. 

13,6-84; 

14,  6-874 

18.  Riechelsdorf 

66-02 

21-21    

11-60 

1-90,  S  0-49,  Bi  0-04=101-26  JickoL 

14. 

60-42 

10-80  26-87 

0-80 

,  S  2-1 1  =  100  Ramm. 

15.  Schneeberg 

58-71 

3*01  86-00 

0-80 

,  S  2-80=100-82  iialv.  &  W. 
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D.  a.  of  min.  of  anoL  19,  6-53*7 ;  21,  6*807. 

Ai        Co       Ni  ¥9      Cn 

16.  Biethelsdorf  74*21  20-31   8-42  0*16,  S  088 =98-98  Strom. 

11.  "  78-63       9-17  14-06  2-24  ,  8  0-94=99-94  tiartoriua. 

18.  "  76-09      4-66  12-25  6*82  =9»-72  Bull 

19.  Schneeberg  76-86      8-3-i  12*04      6-63    0-94 =«8«7  Bull. 

20.  "  74-80      3-79  12*86       7-33 ,  S  0*85=99*63  Karat 

2!.  Joachimsthal  74*52     11-72     1*81       5*26     1*00,  S  1-81=99-72  Marian. 

J  L.  Smith  found  over  8  p.  a  of  copper  in  a  sroaltine  from  Atacama,  his  analjrsia  affording 
(Gilliss^a  Exped.,  u.  102)  As  70-85,  CJo  24*18,  Ni  1*23,  Fe  4*05,  Cu  8*41,  S  0-08=10u*75. 

Pyr.j  etc. — In  the  closed  tube  gives  a  sublimate  of  metallic  arsenic;  in  the  open  tube  a  white 
sublimate  of  arsenous  acid,  and  sometimes  traces  of  sulphurous  acid.  B.B.  on  diarooal  gives  an 
arsenical  odor,  and  fuses  to  a  globule,  which,  treated  with  successive  portions  of  borax-glass, 
affords  reactions  for  iron,  cobalt,  and  nickel. 

Obs. — tJsualiv  occurs  in  veins,  accompanying  ores  of  cobalt  or  nickel,  and  ores  of  silver  and 
copper;  also,  in  some  instances,  with  niocolite  and  arseuopTrite;  often  having  a  coating  of 
annabcrgito. 

Occurs  with  silver  and  copper  at  Freiberg,  Annaberg,  and  particularly  Schneeberg  in  Saxony; 
at  Joachimsthal  in  Bohemia,  the  reticulated  varieties  are  fV-equently  found  imbedded  in  calc  spar, 
and  also  at  Wheal  Spamon  in  Cornwall ;  at  Riechelsdorf  in  Hesse,  in  veins  in  the  copper  schist ; 
at  Tuuaberg  in  Sweden ;  Allemont  in  Dauphin^;  at  the  silver  mines  of  Tres  Puntas  and  others  in 
Chili,  but  only  in  small  quantities  Also  in  crystals  at  Mine  La  Motte,  Missouri.  See  analyses 
aboTe  for  the*  varieties  at  these  localities. 

At  Chatham,  Conn.,  the  diloauthite  (chathamite)  occurs  in  mica  slate,  associated  generally  with 
arsenopyrite  and  sometimes  with  niocolite. 

This  species  and  the  oobaltite  were  confounded  by  the  mineralogists  of  last  century;  and 
although  right  chemical  distinctions  wore  early  indicated  by  those  of  Sweden,  doubts  continued 
until  the  analyses  by  John  and  Stromoyer  in  1811  and  1817.  Rom^  de  lisle  brought  out  and 
figured  correctly  the  crystallographic  distinctions  in  1772  and  1783;  but  the  value  of  his  deter- 
minations were  not  generally  appreciated. 

Ah.— Occurs  altered  to  erythrite  (arsenate  of  cobalt),  a  change  due  to  the  oxydation  of  the 
arsenic  and  cobalt  on  exposure  to  moisture. 

84.  SEUmZRUDim.  Tesseral-Kies,  Harticobaltkies,  BeWi.,  Fogg.,  ix.  115,  1827.  Arsenik- 
koboltkies  Scheerer,  Fogg.,  xlil  546,  1837.  Hartkobalterz  Hausm.^  Handb.,  69,  1847.  Skut* 
terudit  JSotd.,  Handb.,  560,  1845.    Modumite  Nioolf  Min.,  457,  1849. 

Isometric.  Observed  planes  0,  i;  1,  2,  *,  2-2,  i-S,  2-|.  Fi^.  1,  2,  3,  10. 
Cleavage :  cubic,  distinct ;  /,  in  traces.     Also  massive  granular. 

K.=:6.  G.=6-74— 6-84.  Lustre  bright  metallic.  Color  between  tin- 
white  and  pale  lead-gray,  sometimes  iridescent. 

Com|>.~-Co  Afl*=Ar8emc  79*2,  cobalt  20*8=100.  Analyses:  1,  Scheeror  (la);  2,  3,  Wdhler 
;Pogg^xliit59l): 

1.  Skntterud  As  77*84        Oo  20*01        Fe  1*51    S  0*69=  100*05  Scheerer. 

2.  "         crydL  79*2  18-5  1-.S=990  Wohler. 
8.          "         ma88.           79*0                19-5  1-4 =99*9  Wohler. 

Pyr. — Reactions  like  those  of  smaltite,  but  gives  a  more  copious  sublimate  of  metallic  arsemc 
ID  the  closed  tube. 

Obs. — From  Skuttcmd,  near  Modum,  in  Norway,  in  a  homblendic  gangue  in  gneiss,  with 
iphene  and  cobaltite,  and  the  crystals  sometimes  implanted  on  those  of  cobaltite. 

86.  OOBAIiTrra.  Cobaltum  cum  ferro  sulfurato  et  arsenicato  mineralisatum,  Glants-Kobolt 
pL  (fr.  Tanaberg),  GronsL,  213,  1758     Mme  de  Cobalt  blanche  de  Lisle,  Crist,  834,  1772.    Mine 

.  de  Cobalt  arsenico-sulfureuse  de  Lisle,  Crist.,  iii.  129,  1783.  Glanz-Kobold  Wem.  Kobalt- 
Glanz  Germ.  Cobalt  gris  pt.  Hi  G-lance  Cobalt;  Bright-White  Cobalt  aianzkobaltkies 
Clocks  Gnindr.,  1831.    Cobaltine  Beud.,  Tr.  iL  450,  1832. 

Isometric;  pyritohedral.    Observed  planes,  as  in  the  annexed  figure; 

Digitized  by  ^OOQIC 


.72 


BULPHIDS,   ETC. 


f.  46,  47.     Cleavage:  cubic,  perfect.    Planes  0  striated.    Also  massive 

granular  or  compact. 

95  H.=5'5.    G.=6— 6*3.    Lustre  metallic.     Coloi 

silver- white,  inclined  to  red ;  also  steel-gray,  witl 
a  violet  tinge,  or  grayish-black  when  containing 
much  iron.  StreaK  grayish-black.  Fracture  un 
even  and  lamellar.     Srittle. 


Oomp.,  Var.— Co  S*+Co  As',  or  Go  (S,  As)*=Sulphur  19*3 
arsenic  452,  cobalt  35*5=100.    The  cobalt  is  sometimes  largelj 
replaced  by  iron,  and  sparingly  bj  copper. 
Var.  1.  Ordinary.    Contains  little  iron.    AnaL  1 — ^6. 
2.  Ferriferous ;  Ferbooobaltite  (Stahlkobalt  Bamm,,  4th  Sappl 
116,  5th  Suppl,  148,  1853;  Ferrocobaltine  2>ana,  Min.,  58,  1»54] 
Contains  much  iron  (anal  7 — 9) ;  from  the  Hamberg  mine.  Sieger 
Analyses:  1,  Stromeyer  (Schw.  J.,  xix.  336);  2,  Schnabel  (Ramm.,  8d  Suppl,  65):  3,  Huberd 
(Ramm.,  4th  Suppl ,  116);  4,  Patera  (ib.);  5,  Ebbinghaus  (ib.);  6,  7,  Schnabel  (ib.);'  8,  Scbnabe 
(ib.,  SthSuppL,  149);  9,  Heidingsfeld  (ib.): 


S 


As 


Co 


1. 

Skutterud 

20-08 

43-46 

33-10 

2. 

Siegen 

1910 

44-75 

29-77 

6. 

Skutterud 

20-26 

42-97 

32-07 

6. 

Siegen,  massive 

19-35 

45-31 

83-71 

7. 

"     phmutse 

19-98 

42-53 

8*67 

8. 

11          i( 

20-86 

42-94 

8-9-i 

9. 

U                 l( 

19-08 

43-14 

9-62 

Fe 

8-23=99-87  Stromeyer. 

6-88=100  SclmabeL 

3-42,  quartz  1 -63=100*34  Ebbinghaus. 

1  63=99-99  Schnabel 
25-98  Sb  2-.^4=  100  Schnabel 
28-03=100-75  Schnabel 
-24  99,  Sb  1-04,  Cu  2-36,  gangue  0-52=100-75  Held 

The  analyses  of  supposed  oobaltite  by  Patera  and  Hubordt  are  given  under  Alloclastte. 

Pyr.,  etc.— Unaltered  in  the  closed  tube.  In  the  open  tube,  gives  sulphurous  fumes,  and  t 
orystalliue  sublimate  of  arsenous  acid.  B.B.  on  charcoal  gives  off  sulphur  and  arsenic,  and  fuses 
to  a  magnetic  globule ;  with  borax  a  cobalt-blue  color.  Soluble  in  warm  nitric  add,  separating 
arsenous  acid  and  sulphur. 

Obs.—  Ckxnirs  at  Tunaberg,  Riddarhy  ttan,  and  Uokansbo,  in  Sweden,  in  large,  splendid,  well< 
defined  crystals ;  also  at  Skutterud  in  Norway.  Other  localities  are  at  Querbach  in  Silesia,  Slegei 
in  Westphalia,  and  fiotallack  miue,  near  St.  Just,  in  Cornwall  The  most  productive  mines  arc 
those  of  Vena  in  Sweden,  where  it  occurs  in  mica  slate ;  those  mines  were  first  opened  in  1809. 

This  species  and  smaltite  afibrd  the  greater  part  of  the  smalt  of  commerce.  It  is  also  employed 
in  porcelain  painting. 


86.  GBRSDORFFTTB.  Nicoolum  Ferro  et  Cobalto  Arsonicatis  et  Sulphuratis  mineralisatun^ 
Kupfemickel,  pt.  (white  var.  fr.  Loos),  Cronst,  218, 1758,  Ak.  K.  Stockh.,  1 751,  I7ft4.  [The  species 
later  taken  for  Kupfemickel  and  Cobalt  ore,  until  1818.]  Nickelglanz,  Weisses  Nickelorz,  Pfaff^ 
Schw.  J.,  zzil  260,  1818;  Berz.,  Ak.  H.  Stockh.,  1820.  Sulfo-arseniure  de  nickel  JBeud.,  1824, 
Niekelarsenilfglanz,  Nickelarsenikkies,  Arseniknickelglanz,  Germ,  Nickel  Glance.  Bisomosc 
Beud.,  Tr.,  il  448,  1832.  Tombazite  pt.  Breith,,  J.  pr.  Ch.,  xv.  330,  1888.  Gersdorffit  (fr 
Schladming)  pt  Lowe,  Pogg.,  Iv.  503,  1842.    Amoibit  pt  v.  Kob.,  J.  pr.  Ch.,  xxxiii.  402,  1844. 

iBometric ;  pyritohedral.  Observed  planes  0,  1,  i-2.  Figs.  2,  6,  7,  46. 
Cleavage:  cubic,  rather  perfect.     Also  lamellar  and  granular  massive, 

H.=5'5.  G.=5'6— 6-9.  Lustre  metallic.  Color  silver-white — steel- 
gray,  often  tarnished  gray  or  grayish-black.  Streak  grayish-black.  Frac- 
ture uneven. 

Oomp.,  Var.— Normal,  Ni  S^+Ni  As«  or  Ni  (8,  As)*= Arsenic  45-6,  sulphur  19-4,  nickel  351= 
100.  But  tiie  composition  varies  in  atomic  proportions  rather  widely,  and  the  species  is  not  yet 
fiiUy  understood. 

Yar.  1.  normal    Having  the  above  composition. 
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1  Lowe's  gtT9doTj)Ue  (No.  10)  affords  1  pH  S'+Ni  Afl^  +  i  niecolite  (p.  60),  oomisponding  to 
it  rttk)  for  As,  S,  Ni,  3  :  2  :  3.  Lowe  deduoed  4. :  3  :  4^  the  formula  from  which  would  differ 
^j  in  the  last  member  being  \  niocolite.    AnaL  9  falls  in  with  this  formula. 

3.  Von  Kobell's  amoibUe  (aoaL  17)  afforded  him,  4  As  +  3  S+4  Ni=Arseaic  47 '4,  sulphur  15*2, 
iikktil  37*4.  4  As  +  3  S+4^  Nt  is  nearer  the  analysis.  The  mineral  ocuurs  at  Lichtenberg  in  the 
Tehtelgcbirge  in  light  steel-graj  octahedrons,  having  H.=4. 

4.  IL=4.  Pless's  analyses  (Nos.  12-14),  and  also  Bogen's  of  the  ore  of  Siegen  (No.  16),  corre- 
spond to  2  Ni  S  +  Ni  As'.    This  ore  may  be  named  plessUe, 

5.  IhbscheatUe.  AnaL  18  corresponds  to  At.  ratio  for  As,  S,  (Ni,  Fe,  Co),  2:1:2,  giving  tlie 
fonaula  1  [B  S»  +  R  A8T  +  2  niccoUte. 

Aoalyi^es:  1,  Berzelius  (L  c.);  2,  Rammelsberg  (Pogg.,  Ixviii,  511);  3,  4,  Sohnabel  (Vorh.  Ver. 
Boon,  viiL  307,  Eamm.  Min.-Oh.,  65);  5,  Bergemann  (J.  pr.  Oh.,  Ixxv.  244);  6,  Dobcroiner  (Schw. 
r«  ixvi  270);  7,  Rammelsberg  (Handw.,  iL  14);  8,  Heidingsfold  (Ramm.,  6th  duppL,  174);  9-11, 
L:.9re  (Ramm^  2d  SuppL,  102,  Pogg.,  Iv.  503);  12-14,  Pless  (Ann.  Ch.  Pharni.,  li.  250);  15,  Bogen 
(B.  H.  Ztg^  xxiiL  55);  16,  Bergemann  (J.  pr.  Ch.,  Ixxix.  412);  17,  v.  Kobell  (J.  pr.  Ch.,  xxxiii 
m);  18,  ZerjiMi  (Anz.  Ak.  Wien,  1866,  173): 


As 

8 

Ni 

Fe 

Co 

1-  Lcx>s,  Sweden 

45-87 

19  34 

29*94 

4-M 

0*92»,  Si  0  9=100*58  BerzeUus. 

2.  Harzg^rode,  G.  5*65 

44-01 

18*83 

30-30 

6-00 

Sb  0-86=100  Ramm. 

3L  Museo.  crysi. 

4602 

18  94 

32-66 

2*38 

=100  Sclmabel. 

38*92 

17*82 

35-27 

4-i»7 

2-23,  Cu  2-75  =  101*96  SchnabeL 

5,     "     erysL 

4502 

19-04 

3418 

1*02 

0*27,  Sb  0*61  =  10014  Borgemann. 

G.  Kamadorf 

48* 

14- 

27  •« 

11* 

=100  Dobereiner. 

7.  Lobenstein 

48*02 

2016 

31-82 

=100  Rammelsberg. 

8. 

46*12 

18*96 

33-04 

1*81 

OGO,  Cu  0*11,  Sb  0-33=100-97  Held. 

9.  Prakendorf 

4610 

16*25 

28-75 

8-70 

=  100  Lowe. 

10.  Schladming,(?erMlor/ 

49-83 

1413 

26*14 

9-55 

=99*66  Lowe. 

11.           "        G.  6*7— 6-9  42  52 

14  22 

38*42 

2-09 

,  quartz  1*87=99*12  L6we. 

12.          "    crysL,  G.  6*64  39*04 

16*:{5 

19-59 

1113 

1412=100*23  Pless. 

la. 

39*88 

16-11 

27-90 

14-97 

0-83=99-69  Pless. 

14.           «         " 

39*40 

16-91 

28-62 

12-19 

2-88  =  100  Pless. 

13.  Segen 

37-62 

17*49 

40-97 

4-19 

=10017  Bogen. 

le.  Ems,  massive 

33-26 

21*61 

22-79 

16-64 

1-64,  Cu  4-01,  Sb  0*62  =  100-46  B, 

17.  Arnoibite,       G.  6*08 

45-34*» 

14-00 

37-34 

2-50 

<r.,  Pb  0*82=  100  Kobell. 

In  Dobschau 

49-73 

9-41 

25-83 

5-20 

7*46,  ^i  1*63=99-26  Zerjau. 

«  with  some  Cu. 

»»bj 

loss. 

«  with  some  Co. 

Pyx.,  etc — ^In  the  closed  tube  decrepitates,  and  gives  a  yellowish-brown  sublimate  of  sulphid 
of  araeola  In  the  open  tube  yields  sulphurous  fumes,  and  a  white  sublimate  of  arsenous  acid. 
B^  on  <^rcoal  gives  sulphurous  and  garlic  odors  and  fuse?  to  a  globule,  which,  with  bornx-glass 
zives  at  lir^t  an  iron  reaction,  and,  by  treatment  with  fresh  portions  of  the  flux,  cobalt  and  nickel 
iK  soooessively  oxydizod. 

Deof^mpoeed  by  nitric  add,  forming  a  green  solution,  with  separation  of  sulphur  and  arsenous 
add. 

Oba. — Oocars  at  Loos  in  Helsinpland,  Sweden;  in  the  Albertlne  mine,  near  Harzgcrodo  in  the 
ThnL  with  chalcopyrite,  galonite,  caldte,  tluor-spar,  and  quartz ;  at  Schladming  in  St  yria  ;  Earas- 
iorf  in  Lower  Thuringia;  Haueisen,  near  Lobenstein,  Voigtland;  at  the  quicksilver  mine  (anal 
4  and  at  Pfingstweise  (anal  5),  near  Ems.  Also  found  as  an  incrustation  of  cubes,  with  planes  1 
aad  2-2,  on  decomposed  galenite  and  blende,  at  Phenixville,  Pa. 

87.  UTiTiMAWyiTB.  Nickelspiesglaserz  (fV.  Siegen)  V'Umann{Yua  diseov.  in  1803),  Syst-Tab., 
If^  379,  1814.  Nickelspiessglanzerz  Bausm,j  Handb,  192,  1813.  Antimonnickelglanz,  Nick- 
dantimiHiglaaz,  AnUmon-Arseniknickelglanz,  Germ,  Nickel  Stiblne ;  Niokeliferous  Gray  An- 
timony.   Antimome  siUfure  nickelif^re  11^  1882.    Ullmannit  lYobd^  1843. 

Isometric.  Observed  planes,  Oy  1,  //  f.  6,  6,  7.  Cleavage:  cubic, 
perfect.     Occurs  also  massive ;  structure  granular. 

BL=5— 5-5.  G.=6-2— 6-51;  6-352— 6-506,  Harzgerode,  Ramm.  Lustre 
metallic.     Color  steel-gray,  inclining  to  silver-white.     Brittle. 

Coup^-Nl  8»+Nl  (Sb,  As)',  Ramm.,  or  Ni  (S,  Sb,  A8)'=(ar8onic  excluded)  Nickel  27*7. 
sBtsmony  57*2,  sulphur  16*1=100.   The  araenicis  sometimes  wanting,  as  in  anal  3,  4.  Analyses: 
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1,  Klaproth(Beitr.,  vi.  329);  2,  UUmann  (Sjst  tab.  Uebers.,  394);  3,  4,  H.  Bo8e(Pogg;^  zr.  58&) 
5,  Rommelsbeig  (Fogg.,  Ixir.  189): 

Ab  Sb  8  Ki 

1.  Preusberg  11-75        47-75        15-26        25-25=100  Klaprotli.  • 


2.  Siegeu  9-94  47*66  16-40  26-10=100  UUmann. 

3.  "  56-76  16-98  27-36=99-10  H.  Rose. 

4.  "  54-47  15-55  28-04=98-06  BL  Rose. 

5.  Harzgerode  2*65  50-84  17-38  29*43,  Fe  1-83=102-13  Ramm. 

Pyr.,  etc. — In  the  closed  tube  gives  a  fuiut  white  sublimate.  In  the  open  tube  sulphurous 
and  antimouous  fumes,  the  latter  coudensing  on  the  walls  of  the  tube  as  a  white  non-volatile 
subUmate.  B.B.  on  charcoal  fuses  to  a  globule,  boils,  and  emits  antimonous  vapors,  which  coat 
the  coal  white ;  treated  with  borax-glass  reacts  like  gersdorffite.    Some  varieties  contain  arsenic. 

Decomposed  by  nitric  acid,  forming  a  green  solution,  with  separation  of  sulphur  and  antimonous 
acid. 

Obs. — Occurs  In  the  Duchy  of  Nassau,  in  the  mines  of  Freusbarg,  with  galenite  and  chalcopy- 
rite ;  in  Siegen,  Prussia ;  at  Harzgerode  and  Lobenstein. 

Rieimmelsberg  calls  an  ore  from  the  Harz  houmonii-nickslglanz.  It  occurs  in  cubes;  H.=4'5). 
G.=5-635— 5-706.    Analysis  (Pogg.,  IxxviL  264): 

As  Sb  S  Ni  Co  Pb         Cu  Pe 

28-00         19-53         16-86         27-04         1-60         613         1-33         0-61=100 
It  comes  from  Wolfsberg  in  the  Harz. 

88.  OOR7NITZI.    Korynit  v.  Zefpharovichf  Ber.  Ak.  Wien,  11  117,  1866. 

Isometric.    In  octahedrons,  with  convex  faces.    Also  in  globular  groups. 

H.=4-5-5.  G.=5-994;  5-96-6-029,  y.  Z.  Lustre  metallic.  Color 
silver-white,  inclined  to  steel-gray  on  fi*esh  fracture ;  streak  black.  Opaque. 
Fracture  imeven. 

Oomp.— Ni  S^+Ni  (As,  Sb)*,  or  like  nUmanntte,  and  differing  in  that  the  arsenic  present 
exceeds  in  amount  the  antimony.    Analysis:  v.  Payer  (L  c) : 

As  Sb  S  Ni  Fe 

87-83  13-46  1719  2886  1-98=99-31 

P3rr.i  etc — In  the  open  tube  affords  sulphurous  acid  and  a  crystalline  white  sublimate.  In 
the  mattrass  also  finally  a  narrow  yellowish-red  and  a  broader  yellow  zone.  B.B.  on  charcoal 
fuses  easily  at  surface,  yielding  fumes  of  sulphurous  acid  and  antimony.  With  borax-glass 
reactions  of  iron,  cobalt,  and  finally  nickel,  with  an  arsenical  odor. 

Obs. — ^From  Olsa,  in  Carinthia,  with  bournonite ;  crystals  about  2^  mm.  through. 

Named  from  Ko^^ i},  a  club. 

89.  IiAXTRim.    Laurit  Wohlar^  Ann.  Oh.  Phann.,  czxxix.  116. 

Isometric.  In  small  octahedrons,  with  faces  of  the  cube,  and  2-2,  i-2. 
Cleavage:  octahedral  distinct. 

H.  above  7.  G.=6*99,  v.  Waltershausen.  Lustre  metallic,'  bright. 
Color  dark  iron-black ;  powder  dark-gray.     Brittle. 

Oomp. — Sulphid  of  osmium  and  ruthenium  Perhaps  1 2  Ru'  S*  +  Os  S*,  or  Eu  S'  [  +  ir'ff  Eu*  Us] 
t=Sulphur  32-12,  Bu  62'88,  Os  6*00=100.    Analysis:  Wohler  (I  a): 

SSl-79    '        [OsJj-Oa]  Ru  66-18=100 

The  osmium  was  determined  by  the  loss,  and  the  ruthenium  was  not  wholly  pure  from  it,  the 
•mouut  used  for  analysis  havuig  been  but  0*3146  grain. 

¥yr.f  etc. — Heated  it  decrepitates.  B.B.  infusible,  giving  first  sulphurous  and  then  osmlc  acid 
fumes.    Not  acted  upon  by  aqua  regia,  or  by  heating  with  bisulphate  of  potash. 

Obs. — ^From  the  platinum  wash^gs  of  Boruea  Found  among  flne-gramed  platinum  whicli 
had  been  brought  from  Borneo.  I 


Digitized  by  ^OOQ IC 


8FLPUIDS,   ETO. 


75 


90.  MARCASITB.  Not  Msrchasite  [^Oiyst.  Fyrite]  Arab^  AffHc,  1546 ;  ffenckO,  1725 ;  WcUL, 
1747;  Oxnul,  1758;  LiruLy  1768;  de  Lide,  1783.  ?  Pyrites  argenteo  oolore,  (7erni.  Wasserkios 
a  Weisaerkles,  Agric  laterpr.,  477,  1546;  Forrum  jeooris  colore,  Otrm.  Leberorz,  pt.,  Agric^ 
ib.,  469.  Yattenkies  [=Was8erkie8]  pt,  Pyritea  ftiscus  pt,  P.  aquosus  pt,  WaU,,  212,  '747. 
Swafirelkies  pt  OrorisL,  184^  1758.  Pjritos  lamellosus  Bom.,  Lithoplu,  ii.  106,  1772  P. 
aquosus?  td,  107.  Pyrites  rhomboidales  pt  de  Lisle,  Crist,  1772,  ill.  242,  1788.  Pyrites 
lamellcuse  en  crdtes  de  coq  [=Cockacoinb  Pyrites]  ForsL,  Gat,  1772;  de  Lisle,  Crist,  iii.  2'>2, 
1783.  Pontes  fusous  lamellosus  Wall,  11  134,  1778.  Stralilkies,  Leberkios  [=Radiated 
Pyrites,  Hepatic  Pyrites]  pt,  Wem,,  Bergm.  J.,  1789.  Fer  sulfur^  var.  radi^  K,  Tr.,  1801,. 
Brongn^  Tr.,  1807.  Wasserkies  (Dichter  o.  Leberkies,  Strahlkies,  ECaarkies  pt)  Hausm., 
Handb.,  149,  1813.  Fer  sulfure  blanc  pt  If.  White  Pyrites  Aikin,  Mld.,  1814.  Fer  sulfurii 
prismatique  rhomboidale  Bourn,,  Cat,  801,  1817.  Prismatic  Iron  Pyrites  James.,  liL  297,  1820. 
Kammkies,  Speerkies,  Zollkies  pt,  Cfern.  Cockscomb,  Spear,  and  Cellular  Pyrites.  Markasit 
i/oidL,  Handb.,  467,  561,  1845. 


Orthorhombic. 
1-3287. 

0  A  1=116°  55' 
0  A  f  1=158  27 
0  A  14=130  10 


/A  7=106°  5',  0  A  1-1=122^  26',  a:h:  (?=l-5737  :  1 


1  A  1,  mac.,=115°  10'         l-I  A  l-t=64°  52' 
1  A  1,  brach.,=89  6  14  A  l-i=80  20 

1  A  1,  ba8.,=126  10  I  A  M=126  57 

CSeavage :  /rather  perfect ;  1-t  in  traces.  Twins :  plane 
of  composition  /,  sometimes  consisting  of  five  indiviauals, 
united  by  the  acute  lateral  angle  (f.  57) ;  also  others  with 
composition  parallel  to  1-t.  Also  globular,  reniform,  and 
other  imitative  shapes — structure  straight  columnar ;  often 
massive,  columnar,  or  granulai*. 

H.=6-6-5.  G.=4-678-4-847.  Lustre  metallic.  Color 
pale  bronze-yellow,  sometimes  inclined  to  green  or  gray. 
Streak  grayish  or  brownish-black.  Fracture  uneven.  Brit- 
tle. 


0  ' 

iH 

4-i 

M 

1 
/ 

M 

Obseired  pliiaet. 


Oomp^  Var.— -Fe  S*,  liko  pyrite. 

The  yarietics  that  have  been  reoognused  depend  mainly  on  state  of  crystalliaatioo. 

1.  Radialed  (SirahUciea):  Radiated;  also  the  simple  crystals. 

2.  Gackseomb  P.  (Kammkies) :  Aggregations  of  flattened  crystals  into  crest-like  forms. 

3.  Spear  P.  (Speerkies) :  Twin  crystals,  with  reentering  angles  a  little  like  the  head  of  a  spear 
in  form. 

4.  GaptUary  (IfaarJaes) :  In  capHlary  crystallizations. 

^  a.  Hepatic  P.  {Leberkies  and  Pyrites  fuscus  pt.):  The  massive  of  dall  colore,  being  named  flrom 
^'*r.  liver;  but  including,  among  the  older  mineralogists  especially,  brown  specimens  of  any 
p}'rite.  altered  mord  or  less  to  limonite. 

6.  CoUtdar  P.  {ZeSkies):  In  cellular  specimens,  formed  by  the  incrustation  of  the  crystals  of 
ether  minerals  that  have  diaappeared ;  partly  pyrite. 

7.  Arsenical:  Nearly  white  in  color  (in  part  kyrosiU  Breith.,  and  Vfeisskupferen);  contains  a 
trace  of  arsenia 

Analyses:    1,  Hatchett  (Phil.  Trans.,  825,  1804);    2,  3,  Borzelios  (Schw.  J.,  zxyil  67);  4, 
Scbeidbauer  (Fogg.,  IziT.  282);  5,  Trapp  (B.  H.  Ztg.,  zziil  65): 
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1.  46-4  63-6=100  Hatchett 

2.  45*66        54*84=:  100  Berzelius. 

3.  Spear  P.  45-07        52-3^,  Mn  0-10,  Si  0-80=99-92  BeraeliuB. 

4.  KyrosUe  46  60        53-05,  Gu  1*41,  As  0'98=100'99  Scheidhaaer. 

5.  Mimsterthal,  Baden        46*93        51*95=98*88  Trapp. 

Pyr.— Like  pyrite.    Very  liable  to  decomposition;  more  so  than  pyrite. 

The  kyrosUe  Breith.,  called  also  weisskupfererz,  Char.,  1823,  111,  246,  and  arsenid  of  copper^  u 
from  the  Mine  Briccius,  near  Annaberg.  A  Chilian  weisskupfererz  contains,  according  to  Plattner 
(Breith.,  in  Po^g,  IviiL  281),  12*9  p.  o.  of  copper,  besides  iron  and  sulphnr,  but  no  arseoic. 
Another  so  called,  from  Schneeberg,  is,  according  to  v.  Kobell  (J.  pr.  Ch.,  IxxL  139),  impure 
marcasitc.  Weisskupfererz  (also  called  weisskupfer  and  weisserz)  occurs  as  the  name  of  a  species  m 
all  the  mineralogical  works  of  last  century,  from  Henckel's  Pyrotology,  in  1725,  where  it  is  called 
a  whitish  copper  ore,  and  placed  near  tetrahedrite ;  and  the  light  color,  from  Henckel  down,  is 
attributed  to  the  presence  of  arsenic.  It  has  finally  been  run  out  as  mostly  impure  marcasite; 
and  the  domeykite  and  related  species  (p.  36)  are  now  the  only  true  white  copper. 

Ob3. — ^The  spear  variety  occurs  abundantly  in  ihe  plastic  clay  of  the  brown  coal  formation  at 
Littwitz  and  Altsattell,  near  Carlsbad  in  Bohemia,  and  is  extensively  mined  for  its  sulphur  and 
llie  manufacture  of  the  sulphate  of  iron.  The  radiated  A-ariety  occurs  at  the  same  place ;  also  at 
Joachimsthal,  and  iu  several  parts  of  Saxony.  The  cockscomb  variety  occurs  with  galenite  and 
fluor-spar  in  Derbyshire ;  crystals  near  Cistletou  in  Derbyshire ;  near  Alston  Moor  in  Cumber- 
land; near  Tavistock  in  Devoushire ;  and  radiated  at  East  Wheal  Rose  and  elsewhere  ui  Cornwall 

At  Warwick,  N.  Y.,  it  occurs  in  simple  and  compound  crystals,  in  granite,  with  zlroon.  Hastis's 
farm,  in  Phillipstown,  N.  Y.,  affords  small  crystals,  referred  by  Beck  to  this  species,  occurriiig  in 
magn^esian  limestone.  Massive  fibrous  varieties  abound  throughout  the  mica  slate  of  New  Eng- 
land, particularly  at  Cummingtou,  Mass.,  where  it  is  associated  with  cummingtonite  and  garnet 
Occurs  at  Lane's  mine,  in  Monroe,  Conn.,  and  hi  the  topaz  and  fluor  vein  in  Trumbull;  also  in 
gneiss  at  East  Haddam ;  at  Haverhill,  N.  H.,  with  common  pyrite.  In  Canada  in  Neebing.  a  few 
miles  east  of  the  Kamanistiquia  R. 

Marcasite  is  employed  in  the  manufacture  of  sulphur,  sulphuric  acid,  and  sulphate  of  iron, 
though  less  frequently  than  pyrite.    Its  color  is  considerably  paler  than  that  of  ordinary  pyrite. 

The  word  marcasite,  of  Arabic  or  Moorish  origin  (and  variously  used  by  old  writers),  was  the 
name  of  common  crystallized  pyrite  among  miners  and  mineralogists  in  la>er  oenturies,  until  near 
the  close  of  the  last     It  wasifirst  given  to  this  species  by  Haidiuger  in  1845. 

The  species  is  probably  recognized  by  Agricola  under  the  name  wasserkies  and  Idtererz;  and 
also  under  the  same  by  Cronstedt ;  and  it  is  Wasserkies  of  Haunmann  in  both  editions  of  his  great 
work.  This  name,  wasserkies  (pyrites  aquosus,  as  Croustedt  translates  it),  is  little  applicable; 
yet  may  have  arisen  from  the  greater  tendency  of  the  mineral  to  become  moist  and  alter  to  vitriol 
than  pyrite — if  it  be  not  an  early  corruption,  as  Agricola  seems  to  think  (see  above),  of  Weisserkie* 
(white  iron  pyrites).  It  appears  to  have  been  used  also  for  easily  decomposable  pyrite;  and 
pyrrhoUte  was  also  included  under  its  other  name,  pyrites  fuscus.  The  rhombic  crystallization  is 
mentioned  by  de  Lisle ;  but  Hauy  lon;^  afterward  considered  it  only  an  irregularity  of  common  iron 
pyrites.  Marcasite  is  made  by  Breithaupt  (J.  pr.  Ch.,  iv.  257,  1835)  a  generic  name  for  the 
various  species  of  pyrites. 

LONCiiinn'B  Brett.  <Sc  PlaUn.,  Pogg.,  Ixxvil  135  (Kausimkies,  Br.  Char.,  254,  1832).  This  mineral 
Qppear.s  to  be  a  mixture  of  marcasite  and  mispickel.  Breitliaupt  gives  for  it  the  angles  104'  20' 
for /a  7^  and  100' 3i>' forthe  bracliydome.  H.=(j*5.  (>.=4-925— 5.  Color  tin- white,  sometimes 
greenish  or  grayish;  streak  black.  Analysis  by  Plattner  (loc  cit),  S  49-rtl,  As  4*40,  Fe  44-2 J, 
Co  0*35,  Cu  0*75.  Pb  0  20=99*54,  equivalent  to  -24  of  marcasite  (Po  S")  and  1  of  Pe  As*.  From 
Freiberg,  Sclmeeberg,  and  Cornwall. 

Alt. — ^Limouito  and  pyrite  occur  as  pseudomorphs  after  marcasite. 

91.  liOLLINGITE*  Prismatic  Arsenical  Pyrites  (communic.  by  Mobs)  pt  Jameson^  iii.  272, 
1S20.  Axotomer  Arsenik-Kies  pt.  Mohs,  Grundr.,  525,  1823.  Arsenikalkies,  Arscnikoisen, 
Arsoneisen.  pt..  Germ.  Leucopyrite  pt.  Shep.^  Min.,  ii.  9,  1835.  Arsenosiderit  pt  Glock., 
Grundr.,  321,  1839.  Mohsine  pt.  Chapman^  1843.  Lollingit  pt.  Haid.^  Handb.,  659,  1845. 
Siitersbergit  Kenng.^  Mm.,  HI,  1853.     Leucopyrite  Dana,  Min.,  1868. 

Orthorhombic.     Form  like  that  of  arsenopyrite,  and  probably  the  same 
in  angles  with  that  of  lollingite.    Also  massive. 
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H.=5-5-5.  G.=6-8— 8-71;  6*80  from  Andrejisberg,  Uling;  7*09, 
torn  Fossiim,  Scheerer;  7*28  from  Breitenbrunn,  Belincke;  8'67— 8*71 
from  Scliladming,  Weidenbnsch.  Lustre  metallic.  Color  between  silver- 
white  and  steel-gray.     Streak  grayish-black.     Fracture  uneven.     Brittle. 

Comp.— Fft  Aa'= Arsenic  72-8,  iron  27-2=100 ;  or  (Fe,  Ni,  Co)  As*.  Analyses;  1.  2,  Scheerer 
?>Kz^  xlix  53G,  L  153);  3,  Weidenbuscb  (Rose'a^Kryst.  Ch.,  54);  4,  Behncke  (Pogg.,  xcviii 
is;  fa,  lUing  (Za  nat  Yer.  HaBe,  1854,  339): 


As 

S 

Fe 

1.  Fossum,  Norway 

70-09 

1-33 

27 -39 =98-81  Scheerer. 

2          "              " 

70-22 

1-28 

2814=99-64  Scheerer. 

3.  Sohladming 

72-18 

0-70 

26-48=99-36  Weid. 

4.  Breitenbrunn 

69-85 

1-10 

27-41,  Sb  1-05=99  41  Behncke. 

6.  Audreasbcrg 

70-59 

1-65 

28-67  =  100-91  lUing. 

Pyr.— In  the  dosed  tnbe  gives  a  sublimate  of  metallic  arsenic ;  in  the  open  tube  a  white  sub- 
luate  of  arsenous  add,  with  traces  of  sulphurous  fumes.  B.B.  on  charcoal  gives  the  odor  of 
fnenic;  in  O.F.  a  white  coating  of  arsenous  acid,  and  in  R.F.  a  magnetic  globule.  With  the 
imesi  the  roasted  mineral  reacts  only  for  iron. 

Oba, — Occurs  with  copper  nickel  at  SchladmiDg;  at  Ehrenfriedersdorf,  in  Saxony;  at  Siiters- 
berg.  Dear  Fossum,  in  Norway. 

A  crystal  of  arsenical  iron,  weighing  two  or  three  ounces,  was  found  in  Bedford  Co ,  Penn.,  but 
it  is  not  known  under  what  circumstances ;  and  in  Randolph  Co.,  N.  C,  a  mass  of  nearly  two 
ponnds  weight.    Whether  these  were  leuoopyrite  or  lolingite  is  uncertain.    Also  found  at  Paris, 

The  name  leuoopyrite  is  derived  from  \toK6f,  white^  and  pyrites;  it  was  given  by  Sbcpard  in 

im. 

91  R  AMMEIiBJBimQITB.    Weissnickelkies  HofirLj  Pogg.,  zv.  491, 1829.    Bammelsbergite 
Doaui,  MuL,  61,  1854.    [Not  Bammelsbergite  (Syn.  of  Chloanthite)  Maid.,  Handb.,  1845.] 

Orthorhombic ;  7  A  7=123°— 124°  ? 

H.=5-25-5-75.  G.=7-099-7188Breith.  SHghtly  ductile.  Otherwise 
like  the  preceding. 

Comp.— Ni  As',  like  diloanlhite= Arsenic  71*7,  niokel  28*3=100.  Analysis:  1,  Hoflbiaan 
(La): 

As  Ni  Bi  Ou  8 

Sehneeberg        71-30        28-14        2-19        1-50        0*14=102-27 

Pyr.— In  ^e  dosed  tube  gives  a  sublimate  of  metallic  arsenic;  other  reactions  the  same  as 
with  nicooiite  (p.  60). 

01».— Occurs  at  Sehneeberg  and  at  RiechelsdorC  It  was  first  separated  from  the  isometrio 
liute  nidcel  by  Breithaupt 

91  LBUOOFSTRITB.  Syn.  same  as  for  LftLLiN'orru  (p.  76),  with  also  Glanzarsenikkies  Breith,, 
I  pr. Ch ,  iv.  260,  261, 1835.  Mohsine  pt  Chapman,  Pract.  Min.,  138,  1843,  LoUingit  pt  Haid, 
im.    Oeiente  (ft*.  Geyer)  Breith.,  B.  H.  Ztg.,  xxv.  167,  1866.     LoUingite  Dana,  Min.,  1868. 

9"A  Orthorhombic.     Form  like  that  of  mispickel,  1-i  A  1-1= 


'^^ 


r 


122^  Bo3e,  122°  20'  Breith.    Cleavage :  rather  perfect  in  one 
direction.     Also  massive. 

H.=6-5-5.  G.=6-2-.743  ;  6246  from  Geyer ;  7*00- 
7*228  from  Eeichenstein.  In  other  physical  characters  like 
leucopyrite. 


Oomp. — Fe  A.s+Pe  Aa*=Areenic  66-8,  iron  33*2=100.      Analyses:    1, 
Meyer  (Pogg.,  L  154);  2,  Karsten  (Eisenhutt.,  ii.  19);  3,  Weidenbusdi  (Bosc*i 
KrTBt  Chem.,  ft4);  4,  Behndce  (Pogg.,  xoviiL  187);  5,  Hofmann  (Pogg.,  xv.  485': 
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As  S  Fe 

1.  Beichensteiii        63-14:        1*63        30*24,  gangae  3*55=98*56  Meyer. 

2.  "  65-88        1*77        3235=100  Bjireten. 

3.  "  6o'61         1*09        31  61,  gangue  l-04=99-25  "Weid. 

4.  Geyer  68-94        6*07        3292.  Sb  1*37=99*30  B. 

5.  Rcichenstein        6599        1*94        28*06,  gaugue  2*17=9816  Hofmann. 

The  last  analysis  affords  a  composition  inti^rmediate  between  those  of  leucopyrite  and  lolingite 
The  4th  is  between  this  species  and  mispickel,  and  has  been  called  geyerite.  It  is  tin-whit^,  witl 
bhck  streak.     G. =€.-821—6*246  Behncke,  6  550  Breith, 

Pyr. — Same  as  for  leucopyrite. 

Obs. — At  Rcichenstein  in  Silesia,  in  serpentine,  with  arsenopyrite;  at  Greyer  in  Saxony,  ii 
crystals,  having  distinctly  the  form  of  arsenopyrite,  and  massive,  mixed  with  quartz;  at  Loling 
near  Hultenberg  in  Cariuthia,  in  slderito,  along  with  bismuth  and  scorodite. 

Named  by  Chapman  after  Mohs,  by  whom  the  mineral  was  first  described,  and  who  mentiom 
Loling  as  the  first  locality  at  which  it  was  found ;  but  as  mohsUe  was  previously  given  to  a  variet] 
of  menaccanite,  Haidinger's  name  is  here  adopted. 

94.  ARSENOPTRITE,  or  MISPICKBL.  ?  Lapis  subrutilus  atque  non  fere  aliter  ac  argent 
spuma  splcndens  et  friabilis,  Germ,  Mistpuckel,  Agric,,  Interpr.,  465,  1546.  Pyrites  candidiis 
'Wasserkies  pt,  Gesner,  Foss.,  15C6.  Arscnikaliskkiesj  ^spickel,  Henckd^  Pyrit.,  1725 
Arsenikaliskkies,  Hvit  Kies  (=Pyrltes  albus),  Mispickel,  Arsenik-Sten,  WaR,  227,  228,  1 747 
Mi.«»pickei,  Pyrite  blanche.  Fr,  irl  Wall.,  1758.  Arsenikkies  Werre.,  1789.  Rauschgelbkiea 
Fer  arsenical  I^.  Arsenical  Pyrites.  Dalamit,  Giftkies,  Glanzarsenikkies,  BreiOuy  J.  pr.  Ch« 
iv.  259,  261,  1835.    Arsenopyrite  Glock.,  Syn.,  38,  1847. 

Danaite=Gobaltic  Mispickel  (fr.  Franconia)  Hayes^  Am.  J.  ScL,  zziv.  386,  1833.  KobaItftr< 
senikkies  Germ,  ? Tcrmontit  (fr.  U.  S.)  Breilh,,  L  a  Akontit  (fr.  Sweden)  Breiih.^  L  c.  Thal< 
heimit,  Giftkies,  Breiih,,  B.  H.  Ztg.,  xxv.  167,  1866. 

Ortliorhombic.  /A  7=111°  53',  0  A  1-1=119°  37';  a\h\  c=l-7588  \ 
1  :  1-4793.  But  /A  /varying  from  111°  to  112°  30',  and  l-l  A  l-i  from 
119°  30'  to  121°  30'.     Observed  planes:  see  f.  98,  99,  100. 


98 


Franconia,  K.  H. 

(?  A  1-5=118°  18' 
0^  1  =115  12 
0  A  3  =98  55 
0  A  3-1=99  37 


100 


Franconia,  N.H.,  and  Kent,  N.T. 


Danaite. 


0  A  J-z=158°  23' 
OAf2=149  16 
0  A  l-z=130  4 
0  A  3-1=105  40 


l-tAHbas.,=120°46' 
l-l  A  1-?,  ba8.,=99  52 
3-t  A  3-?,  ib.,=148  40 
fl  A  i-z,  top,=:^118  32 


Cleavage :  /  rather  distinct ;  (?,  faint  traces.    Twins :  composition-face  /, 
and  l-l.     Also  columnar,  straight,  and  divergent ;  granular,  or  compact. 
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H.=5-5— 6.  G.=6-0— 64;  6-269,  Franconia,  Kenngott.  Lustre  metal- 
lic. Color  silver-white,  inclining  to  steel-gray.  Streak  dark  grayish-black. 
Fracture  uneven.     Brittle. 

Oomp.,  Var.— Pe  S»+Pe  A8"=Po  (As,  S)"=  Arsenic  46*0,  sulphur  19-6,  iron  34*4=  100.  Part 
of  the  iron  sometimes  replaced  hj  cobalt. 

Var.  1.   Ordinary,    Oontaininff  little  or  no  cobalt 

Breithaupt  makes  /A  7=1 11  1'  and  1-i  A  l-t=:120"  62'  for  cryst.  fr.  Dalame,  Sweden  (hia 
do^amiU)  and  G.=5'66 — 5*69;  111**  27'  for  id.  fr.  Freiberg,  Obcmnitz,  liCunsig,  Yillarica,  Brazil, 
Rieaengebirge,  Zinnwald,  Altenberg,  jwith  G.=5-839— 6-053 ;  1 12"  4'  and  120"  30',  for  id.  fr.  Thai- 
hcim  near  Stolberg  in  the  Erzgebirge,  Schlackenwald,  Cornwall,  with  Gr.=6i55— 6'221  {gijUciea 
and  ihalkHmile,  Breith.).    For  M.  of  Mt.  Sorata,  G.= 6-255  D.  Forbes. 

2,  CobaUic :  Danaite.  Containing  4  to  10  p.  c.  of  cobalt,  and  giving  the  formula  (Co,  Fe)  (As, 
S)».  /A/in  cryst  fr.  Prancouia,  N.  H.,  112'  1'— U2',  1-iA  l.£=121°  30',  1-lA  1-1=100"  16', 
Teschemacher;  /a  /=112"  33',  1-i  A  1-1=121"  20',  l-l  A  1-1=99"  54',  Kenngott  In  cryst  from 
Skutterud,  /A  /=111"  40—112"  2',  l-i  A  l-i=121"  30',  Scheerer.  Vermoniiie  and  akoniiie  are 
cobaltiferous  (Breith.).  The  verroontite  is  supposed  to  be  from  Vermont  [Franconia  ?] ;  it  gave 
him  7  A  /=111"  38',  and  Q.=6-207.  The  akoutite  is  from  Hokansbo  and  Vena,  in  Sweden,  and 
gave  /A  /=110"  29',  with  a.=6-008 and 6059.  For  D. from  Mt  Sorata,  fibrous,  a.=6-94,  granular 
586,  D.  Forbes.  The  danaite  was  named  after  J.  Freeman  Dana,  who  first  made  known  the 
Franconia  locality. 

3.  Niiccoliferoug,    Containing  nickeL 

i.  ArgerUiferaus,  Containing  a  little  silver,  and  occurring  in  acicular  crystals  CWeisserz  pt 
Wtrru;  Fer  arsenical  argentif(^re  H.    From  Brat'msdorf,  hi  Saxony. 

Analyses :  1,  StroTieyer  (Schw.  J.,  x.  404) ;  -2,  Chevreul  (GilL  Ann.,  xvil  84) ;  8,  Thomson  (Ann. 
Lye,  N.  York,  UL  85);  4,  Baldo(Jahrb.  Min.,  1866,  594);  5,  Wei denbusch  (Rose's  KrystCh.,  56); 
6,  V.  Hauer  (Jahrb.  0.  Beichs ,  iv.  4(K)) ;  7,  Freitag  (Ramm.  Min.  Ch.,  58) ;  8—1 1,  Behncke  (Pogg., 
iRviil  184);  12,  Potyka  (Pogg.,  cvii.  804);  13,  D.  Forbes  (PhiL  Mag.,  IV.  xxix.  6);  14,  Krceber 
(ib^  xxix.  8);  15  16,  Wmkler  (B.  H.  Ztg.,  xxv.  167);  17,  D.  Forbes  (1.  c.);  18,  Scheerer  (Pogg., 
xlil  546) ;  19,  Wohler  (Pogg.,  xliii.  591) ;  20,  A.  A.  Hayea  (Am.  J.  Sd,  xxiv.  386) ;  21,  J.  L.  Smith 
(GQlis'a  Exped.,  ii  102);  22,  D.  Forbes  (L  &): 


As 


8        Pe 


Co 


1.  Freiberg 

42-88 

2108 

3604 

=100  Stromeyer. 

2.       " 

43-418  20132  34*938 

=98*488  ChevreuL 

3. 

45-74 

19-00 

33*98 

=99-32  Thomson. 

4.  Orawicza 

43-85 

20  60 

35-59 

= 100*04  Baldo. 

5.  Beichonstein 

45-92 

1926 

33-08 

,  gangue  1-97=100*23  Weld. 

6.Muhlbach 

45*00 

21-36 

33-52 

=99-88  Hauer. 

7.  Johannisberg 

41-91 

2114 

36-95 

=100  Freitag. 

8.  Sflhla^  Swed. 

42-05 

18-52 

37-65 

,  Sb  l*ld=99-32  B.     G.=6*82. 

9,  Altenberg,  Sit 

43-78 

20-25 

34-35 
34-32 

,  Sb  1-05=99-43  B.     G.=6042. 

10.  Freiberg,  Sax. 

44-83 

20-38 

=99*53  B.     G. =6*046. 

11.  Undeshuth,  Sit 

44-02 

19-71 

34-83 

,  Sb  0-92=99-54  B.     G.=6-067. 

12.  Sahia 

43-26 

1913 

3478 

,  Sb  1-29,  Bi  014=98-60  Potyka.  G.=6*096. 

IS.  Inquisivi 

46-95 

1812 

34-93 

<r.=100  D.  Forbes, 

14.  Bolivia 

43-68 

16-76 

34-93 

0-09,  Ni  4-74,  Ag  0-09,  Au  0-002,  Sb  fr.= 100-202 

Krceber. 

15.  Thalheim 

44-00 

19-77 

34-02 

,  gangue  0-92=ft8*7l  Winkler. 

16.  Ehrenfriedersdorf 

44-97 

19-89 

33-75 

1-03,  gangue  0-22=99-86  Winkler. 

17.  Mt  Sorata 

45-46 

19-53 

34-47 

0*44,  Ni  003,  Mn  0*14=100-07  Forbes. 

18.  Skutterud,  OobaUif, 

46-76 

17-34 

26-36 

9-01=100-47  Scheerer. 

19.        "               » 

47-45 

17-48 

30-91 

4-75  =  100-59  Wohler. 

20.  Franconia,  Danaite 

41-44 

17-84 

32-94 

6-45=98-67  Hayes. 

21.  Oopiapo 

44-30 

20"25 

30-21 

6-84=100*60  Smith. 

22.  Mt  Sorata 

42-83 

18-27 

2922 

3-11,  Ni  0-81,  Mn  5-12,  Bi  0-64=100  Forbes. 

Jordan  has  analyzed  arsenopyrite  from  near  Andreasberg  (J.  pr.  Chem.,  z.  436)  and  obtained  As 
65-OOt»,  88*344,  Pe  36*487,  Ag  0*011=99-792,  giving  nearly  the  formula2  Fe  S+3  Fe  As^=Ar8enic 
56*7,  sulphur  80,  iron  35*2=100.  Jordan  made  out  3  As,  8,  3  Fe,  which  requires  arsenic  52*9, 
sulphur  7-6  iron  39*6=100. 

Baentsch  obtained  fh)m  an  ore  from  the  coal  formation  of  Merseburg  (ZS.  Ver.  Halle,  viL  372) 
Ai  3S-i3,  S  21-70,  Fe  35-;>7,  Si  3"27,  Mg,  Ca  <rac«= 99*1 7;  G.=5-36-6-66;  giving  the  formula 

Digitized  by  V^OOQ  il^ 


80  SULPHIDS,    ETC. 

2  Po  As' +3  Fe  S'.  Analysis  11,  by  Behnckc,  corrt-sponds  to  7  Fe,  6  S>  6  As.  The  discrepancy 
in  these  cases  may  be  owing  to  impurities. 

Pyr.,  etc. — In  the  closed  tube  at  first  gives  a  red  sublimate  of  sulphid  of  arsenic,  then  a  blaok 
lustrous  sublimate  of  metallic  arsenic.  In  the  open  tube  gives  sulphurous  fumes  and  a  white  ;«ub- 
limnte  of  arsenous  acid.  B.B.  on  charcoal  reacts  like  leucopyrite.  The  varieties  containinj^  cobalt 
give  a  blue  color  with  borax-glass  when  fused  in  O.F.  with  suooessive  portions  of  flux  until  all  the 
iron  is  oxydized.  Gives  fire  with  steel,  emitting  an  alliaceous  odor.  Decomposed  by  nitric  aci«i 
with  separation  of  arsenous  acid  and  sulphur. 

Ob3. — ^Found  principally  in  crystalline  rocks,  and  its  usual  mineral  associates  are  ores  of  silver* 
lead,  and  tin,  pyrite,  chalcopyrite,  and  blende.    Occurs  also  in  serpentine. 

Abundant  at  Freiberg  and  Muuzig,  where  it  occurs  in  veins;  at  Beichonstein  in  Silesia,  in  ser* 
pcntine ;  in  beds  at  Breitenbrunn  and  Raschau,  Andreasberpp^  and  Joachirosthal ;  at  Tunabcrg  in 
Sweden ;  at  Skutterud  in  Norway ;  at  Wheal  Mawdlin  and  Unanimity,  CJorawall,  and  at  other 
localities ;  in  Devonshire  at  the  Tamar  mines. 

In  New  Hampshire^  in  fine  crystallizations  in  gneiss,  at  Franoonia  (danaiie)  associated  with  chal- 
copyrite ;  also  al  Jackson,  and  at  HaverhilL  In  Maine,  at  Blue  Hill,  Corinna ;  Newfield  (Bond's 
mountain),  and  Thomaston  (Owl's  head).  In  Vermont,  at  Brookfield,  Waterbury,  and  Stock - 
bridge.  In  Mass.^  at  Worcester  and  Sterling.  In  Conn.,  at  Chatham,  with  smaltite  and  niccolit*- ; 
at  Monroe  with  wolfram  and  pyrite;  at  Derby  in  an ^ old  mine,  associated  with  quartz;  at  Mine 
Hill,  Roxbury,  in  fine  crystals  with  siderite.  In  New  Jersey^  at  Franklin.  In  N.  York,  massive, 
in  Lewis,  ten  miles  south  of  Keeseville,  Essex  Co.,  with  hornblende ;  in  crystals  and  massive, 
near  Fdenville,  on  Hopkins's  farm,  and  elsewhere  in  Orange  Co.,  with  sooroditc,  iron  sinter,  and 
thin-^cales  of  gypsum;  also  in  fine  crystals  at  two  localities  a  few  rods  apart,  four  or  five  nriles 
north-west  of  Carrael,  near  Brown's  serpentine  quarry  in  Kent,  Putnam  Co.  In  California^  Nevada 
Co.,  Grass  valley,  at  the  Betsey  mine,  and  also  at  Meadow  lake,  with  gold,  the  danaite  in  crystals 
sometimes  penetrated  by  gold.  In  S.  America,  in  the  San  Baldomero  mine  of  Mt  Sorata  in  Bolivia, 
both  the  mispickel  and  danaite,  the  former  having  crystallized  out  of  the  latter  and  the  most 
abundant  ore:  also  both  at  Inquisivi  in  Bolivia;  also,  niccoli/erotts  var.,  between  La  Paz  and 
Yungas  in  Bolivia  (anal,  by  Kroeber). 

Alt. — Pseudomorphs  consisting  of  pyrite. 

94A.  Flinian.— Plinian  BreiOi.,  Pogg.,  Ixix.  430,  1846,  B.  H.  Ztg.,  xxv.  168,  1866.  Var.  of  Mis- 
pickel G.  Rose,  Pogg.,  Ixxvi.  84.  Monoclinic,  according  to  Breithaupt,  who  figures  the  planes,  P 
(1-*),  if  (i-l),  I,  with  h  between  P  and  /,  and  o  below  /,  in  the  same  zone  with  P^  h,  Z  /'v/=Gl'* 
30«  Pto  vertical  axis  51"  36' =P  A  if;  Pa^=146°0',  ifA/i=134'*  20,  o  aA=I15' 55',  oAi=:111'' 
33',  (7Aif=103°  15',  ^AA=ll9*0',Ponedge  AA=16r  12,  if  on  edge  A7t=114M  2'.  aeavage: 
P  and  M  distinct    Also  massive. 

H.=5*5— 6.  G.=6-272— 6-292,  fr.  St.  Gothard;  6-299— 6*307.  fr.  Ehronfried.  Lustre  metallia 
Color  tin-white ;  streak  black. 

Composition :  Fe  S'  +  Fo  As',  or  Fe  (S,  As)',  like  arseuopyrite.  Analysis  by  Plattner  (Pogg.,  Ijcix. 
480):  As  45-46,  S  20*07,  Fe  34*46=99-99. 

From  Ehronfriedersdorf  in  crystals,  also  from  St.  Gk>thard,  according  to  Breithaupt. 

96.  OLAUCODOT.    aiaucodot  BreUh.  <fc  PlaUn,,  Pogg.,  Ixvii  127,  1849. 
Orthorliombic.    /A  7=112°  36' ;  form  like  that  of  arsenopyrite.     Cleav- 
age :  basal  perfect ;  prismatic  less  so.     Also  massive. 

H.=5.  G.=5-975-6-003.  Lustre  metallic.  Color 
grayish  tin-white.     Streak  black. 

Oomp.— (Co,  Fe)  S'+ (CJo,  Fe)  As',  with  Co  to  Fe  as  2  : 1  (or  Co,  Fe) 
(S,  As)'=Sulphur  19-4,  arsenic  45'5,  cobalt  23*8,  iron  1  r3=lu0.  Anal- 
ysis :  Plattner  (L  c.)  -. 

As         S         Co*        Fe 
CKai  43-20    20-21    24-77    1 1*90 -{  100-08  Plattner. 

-  With  trace  of  nickel. 

Pyr,— In  the  closed  tube  gives  a  faint  sublimate  of  arsenous  acid. 
Tn  the  open  tube  sulphurous  fumes  and  a  sublimate  of  arsenous  acid. 
B.B.  on  charcoal  in  R.F.  gives  oft*  sulphur  and  arsenic,  fusing  to  a  feebly 
magnetic  globule,  which  is  black  on  the  surface,  but  on  the  fracture  has  a  light  bronze  color  and 
a  metallic  lustre.  Treated  with  borax  in  R.F.  until  the  globuW  has  a  bright  metjillic  surface,  tlie 
flux  shows  a  strong  reaction  for  iron ;  if  the  remaining  globule  is  treated  with  a  fresh  portion  of 
borax  in  O.F.,  the  flux  becomes  colored  smalt-blue  from  oxydized  cobalt 

Obs.— Occurs  in  chlorite  slate  with  cobaltite,  in  the  province  of  Huasco,  Chili  The  supposed 
glaucodot  of  Orawicsa  is  allodasiie  (p.  81.) 
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96.  PACrmi.    Bhombites  Padtefs  Paait  (fr.  La  Paz),  Breiih,,  B.  H.  Ztg.,  xxv.  16*7, 1866. 

Ortliorhoinbic.  /A /=  11 5°  24'.  l-i  A  l-i,  over  (9,  119°  56'.  Occurring 
planes  O.  I,  l-I.  Measurements  only  approximative.  Cleavage  :  /rather 
indistinct.     Also  massive. 

H.=4— 4-5.  G.=:6-297— 6-303,  Weisbach.  Lustre  metallic.  Color  tin- 
white,  inclining  to  steel-gray ;  streak  black. 

Compb — Fe  S* + 4  Fe  Ab*= Arsenic  68*56,  sulphur  6*79,  iron  29'66=  100.  Analysis  by  Winkler 
(La): 

As  64-84    S7-01    Fe  24*35    Go  O'lS    Cu  O'll    Bi  0*10    An,  Ag  0*006    gangue  2*88=99*426. 

Obs. — ^From  Ln  Paz  in  Bolivia,  in  masses  and  thin  plates  in  the  gongiie,  with  native  gold  and 
biamucb. 
Kamed  from  the  locality,  or  its  Latin  signification,  pax^  peace. 

97.  AIiI<CX7IiASrni.    Alloklaa  Rehermak,  Ber.  Ak.  Wien,  liil  220,  1866,  Glaucodot  pt. 

BreOh. 

Orthorhombic.     /a/=106°;  (9a1-z=118°;  1-IA1-z=58°.     Cleavage: 
0  and  /perfect. 
II.=4*5.     G.=6'6.     Color  steel-gray.     Streak  nearly  black., 

Comp. — 2  Co  8*+ Co  As* +4  Bi  As,  or  a  compound  related  to  glaucodot  and  cobaItite  +  4  Bi 
As;  or  3  Co  S4- 8  Co  As 4- 2  As  S',  Tscbermuk.  , 

Analyses:  1,  Hein  (L  c.);  2,  3,  Hubert  ft  Patera  (Jahrb.  Min.,  1848,  825): 

S         As        Bi        Au      Fe      Zn        Go       Ni 

1.  OrawicM    16*22    82*69    80*15    0*68    5*58    2*41     10*17     155=99*45  Hein. 

2.  "  16-60     87-20     18*40      ir.      4*85   26*60   =102  05  Hubert 

3*.       "  19*78    43*63 4*56 82*02   =99*99  Patera. 

■  After  Biibtractlng  gold,  BllicAf  and  bbmnth. 

Pyr.,  etc — ^RB.  on  charcoal  gives  arsenic  fumes,  and  a  bismuth  coating.  Fuses  to  a  dull 
globule.    Soluble  in  nitric  acid,  leaving  a  reBidue  of  gold. 

Obs. — Occurs  at  Orawicza,  Hungary. 

Named  from  <i>A9s,  <rAtfa>,  because  its  cleavage  differs  from  that  of  arsenopyrile  and  marcasite, 
which  it  resembles. 

98.  STLVANTTE.  Weissgoldorz  MuOer  v,  Rekhenaleirij  Ph.  Arb.  otntr.  Fr.  Wien,  Qu.  3,  48. 
Or  blanc  d'Offenbnnya,  ou  graphique,  Aurum  graphicum,  v,  Bom^  Cat  de  Raab,  11  467,  1790. 
Prismatisches  weisses  Golderz  v,  Fichtel^  Min.  Bemcrk.  Carpathen,  il  108, 1791,  Min.,  1^4,  1794 ; 
Aurum  bismuticum  Schmeisaer,  Min.,  iL  28,  1795.  Schriftorz  Esmark,  N.  Rergm.  J.,  ii.  10, 1798» 
WenL,  1800.  Sylvane  graphique  Broch,^  1800.  Tellure  ferrifere  et  aurif^re  //.,  1801.  Schrift- 
Tellur  Hausm,,  18&3.  Graphic  Tellurium  AikiUj  1814.  Goldtellur.  Telluro  auro-argentifere 
ff^  1822.  Sylvane  Beud.,  Tr.^  183*2.  Sylvanit  Necker^  Min.,  1835.  Aurotcllurite  i></nii,  Min., 
390,  1837. 

Or  gris  jaunatre  v.  Bom^  1.  c,  1790,  Gclberz  Karsien^  Tab.,  56,  1800.  Sylvane  blanc  Brock., 
1800.  Tellure  aurifere  etplombifdre  pt  ^T.,  1801.  Weiss-Sylvanerz  Wern.j  1800,  Ludwig,  i.  55, 
1808.  Weisstellur  Bauam,,  1813.  TeUow  Tellurium  Aikin^  1814.  Mullerine  Beud.j  Tr.,  ii.  541, 
1832.    Mullerito. 

Monoclinic,  Eose,  Kokscli.  (7=55°  2U',  /A  7=94°  26',  (9a14=121* 
21' ;  a :h : c=l-7732  : 1 :  0*889,  Koksch.  Observed  planes  :  O;  vertical,  7, 
vi,  2-i,  i-i  ;  domes,  ■— 1-i,  |-i,  l-l ;  octahedral,  ^^,  1-i,  1-7. 

<?Ai-t=124°  39f        i-i A  7=137°  13'        i-i A  1-S=128°  24' 
C^A-l-i=144  aAi-i=151  37        i-iAi-i=107   12 

OaI  =132    26|         t^Al=141    54         i-iAl-7=  99   44J 
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Cleavage :  i-\  distinct.  Twins :  competition 
face  M,  as  in  the  figure.  Also  massive ;  imper- 
fectly columnar  to  granular. 

H.=l-6-2.  G.=7-9-8-33;  8-28,  Petz.  Lus- 
tre  metallic.  Streak  and  color  pure  steel-gray  to 
silver-white,  and  sometimes  nearly  brass-yellow. 
Fracture  uneven. 

Oomp.,  Varw— (Ag,  Au)  Te"=  (]f  Ag :  Au=l :  1)  Tellurium 
65-8,  gold  28*5,  silver  15'7=1<)0.    Antimony  sometimes  replaces 
^  part  of  the  tellurium,  and  lead  part  of  the  other  metals. 

Vai,  ).  Syh^anite,  (Schrifterz  Wem^etc.,  Istpar.Syn.)  Con- 
taining little  or  no  lead.  G.=7*5 — 8*5.  AnaL  1-7.  The  angles 
given  above  are  of  this  variety,  and  are  from  KokscharoC 

2.  Miiflerite,  Gelberz  Karsien,  WeissteUur  Wem^  etc.,  2d 
par.  Syn. )  Containing  much  lead.  AnaL  8- H ».  Haidinger  gives 
the  annexed  figure  and  angles  fpr  103. 

the  weissiellurj  making  it  different 
in  dimensions  fh)m  the  preceding. 
MaM=105"  Su',  OAa=l(i8''30', 
0  A  0=143*^  5'.  It  is  from  Nag- 
yag.  G.= 7-99 -8-33.  The  yel- 
low color  does  not  distinguish  the 
two  varieties,  and  the  propriety 
of  separating  them  is  doubtful. 
Much  of  the  so-called  gelberz  (yel- 
low ore)  is  not  mullerite,  as  shown  by  Petz's  analyses. 

Analyses :  2,  Klaproth  (Beitr.,  iii.  16  > ;  2,  Berzelius  (Jahresb.,  xiiL  162,  analysis  imperfect) ;  3-9, 
Petz  (Pogg.,  Ivil  472) ;  10,  Klaproth  (Beitr.,  iii.  20) : 


H 


Te        Sb        Au 


1. 
2. 
8. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 


Offenbanya  60*  

62-         1r. 

59-97  0-58 

68-81  0-66 

66-39  2-50 

48-40  8-42 

61 '52  6-76 

44-54  8-54 

"  "  49-96  3-82 

MuUerite,  Gelberz  44-75  


"  G.=8-28 

White  crysL  G.=8-27 
"  G.=7-99 

Tdhwcryst  G.=8-33 
"     massive 


80- 

24-0 

26-97 

26-47 

24-89 

28-98 

27-10 

25-31 

2»-62 

26-75 


Ag        Pb 

1 0-  =  1 00  Klaproth. 

11-3  1-6,  Cu,  Fo,  S,  As  tr.  B. 

11-47  0-25,  Cu  0-76=100  P. 
11-31     2-75=100  Petz. 
14-68     2-54=100  Petz. 

10-69  3-51  =  100  Petz. 

7-47  8-10=100  Petz. 

10-40  11-21=100  Petz. 

2-78  13-82  =  100  Petz. 

8-50  19-50,  S  0-5  =  100  K. 


Pyr.,  eta — In  the  open  tube  gives  a  white  sublimate,  which  near  the  asday  is  gray ;  when 
treated  with  the  blowpipe  fiame  the  sublimate  fuses  to  clear  transparent  drops.  B.B.  on  charcoal 
fuses  to  a  dark-gray  globule,  covering  the  coal  with  a  white  coating,  which  treated  in  R.F.  disap- 
pears, giving  a  bluish-green  color  to  the  flame ;  after  long  blowing  a  yeUotr,  malleable  metallic 
globule  is  obtained.    Most  varieties  give  a  faiot  coating  of  oxyd  of  lead  and  antimony  on  charcoal 

Oba. — With  gold,  at  Offenbanya  in  Traosylvania,  in  narrow  veins,  which  traverse  porphyry ; 
also  at  Nagyag  in  the  same  country.  In  California,  Calaveras  Co.,  at  the  Melones  and  Stauislaiui 
mines. 

Named  from  Transylvania,  the  country  in  which  it  occurs,  and  in  allusion  to  sylvanium,  one  of 
the  names  at  first  proposed  for  the  metal  tellurium.  Called  graphic  because  of  a  resemblance  in 
the  arrangement  of  the  crystals  to  writing  characters. 

For  Kolcscharofs  paper  on  cryst.,  see  BuU.  Aa  St  Pet.,  ix.  193.  His  6,  c,  a  are  c,  a,  m  of 
Brooke  and  Miller. 


99.  NAOTAOITE.  Aurnm  Galena^  Ferro.  et  particulis  volatilibns  minerallsatum,  Soopoli, 
Ann.  Hist  Nat.,  iK.  107;  v.  Bom^  Lithoph.,  i.  68,  1772.  Nagiakererz  Warn.  Bergm.  J.,  1789. 
Or  gris  lamelleux  v,  Bom^  Cat  de  Raab,  1790.  Blattererz  Karstj  Tab.,  66,  1800.  Foliated 
Tellurium;  Black  Tellurium.  Elasmose  Beud^  Tr.,  ii.  539,  1832.  Elasmosine  Hualf  Min^  i 
185.  1841.    Nagyagite  Hcnd,,  Handb.,  666,  1845. 
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Tetragonal.     O  A  l-t=  127**  37' ;  a=  1-298.     Observed  planes  as  in  the 
annexed  figure.      0  A  1=118^  37',  1  A  1=103°  U',  O  A  2-i=lll°  4', 
2-t  A  2-i,  ba8.,=137^  52'.     Cleavage:   basal.     Also 
104  granularly  massive,  particles  of  various  sizes ;  gener* 

ally  foliated. 

H.=l— 1-5.  G.=6-85— 7-2.  Lustre  metialUc, 
splendent.  Streak  and  color  blackish  lead-gray. 
Opaque.     Sectile.     Flexible  in  thin  laminae. 

Comp.-— Analyaes:  1,  Klaoroth  (Beitr.,  iiL  32);  %  Brandea  (Schw.  J.,  zxxr.  409);  3,  P.  Schdn> 
lein  (J.  pr.  GIl,  Ix.  166);  4,  5,  Folbert  (Yerh.  Sieb.  Ver.  Nat  HermaDnstadt,  viiL  99,  and  KenDg. 
Heb.,  1856);  6,  &  J.  Kappel  (Jahresb^  1859,  77u): 


Te 

S 

Pb 

Aa 

Ag 

Ctt 

1. 

32-2 

3-0 

540 

9-0 

0-5 

1-3=100  Klaproth. 

2. 

31-96 

3-07 

55-49 

8-44 

iir. 

1-14=100-10  Brandea. 

3. 

30*52 

8-07 

50-78 

9-11 

0-53 

0*99=100  Schonlein.    . 

4 

1722 

9-76 

60-83 

5-84 

8b  3-69,  Se  <r,=97-:i4  Folbert. 

6. 

18-04 

9-68 

60  27 

5-98 

Sb  3-86,  Se  <r.=97-83  Folbert. 

6. 

1511 

8-56 

6010 

12-75 

1-82 

Se  1-66=100  KappeL 

Schdiilein  found  in  other  trials,  Pb  5101,  61*06,  Te  26  67,  S  9*62,  10*59;  and  Pete  obtained 
(I^ogg.,  ML  47 SX  8-54,  7-81,  6-48  per  cent  of  gold.  Schoulcin^s  and  Folbert's  analyses  (3-5) 
correspond  to  -2  (Pb,  Au)  +  3  (Te,  Sb,  8)  Ramm.  In  Schonleiii's,  Te  :  S=  1  :  3  nearly;  in  Folbert*8 
Te + Sb :  8=  1 :  2.    The  formula  for  the  latter  may  be  written  R  To  +  R  S*.  .      - 

Pyr.,  etc — In  the  open  tube  ^ves,  near  the  assay,  a  grayish  sublimate  of  antimonate  and 
tellurate,  with  perhaps  some  sulphate  of  lead ;  farther  up  the  tube  the  sublimate  consists  of  anti- 
mosons  acid,  which  volAlilises  when  treated  with  the  flame,  and  tellurous  acid,  which  at  a  high 
temperature  fuses  into  colorless  drops.  B.B.  on  charcoal  forms  two  coatings :  one  whit«  and 
Tolatile,  oonatsting  of  a  mixture  of  antimonite,  tellurite,  and  sulphato  of  lead;  and  the  other 
yellow,  lesa  volatile,  of  oxyd  of  lead  quite  near  the  assay.  If  the  mineral  is  treated  for  some  time 
in  O.F.  a  malleable  globule  of  gfold  remains ;  this  cupelled  with  a  little  assay  lead  assumes  a  pure 
gold  color.    Decomposed  by  nitro-muriatic  acid. 

Obs.— At  Nagyag  and  Ofienbanya  in  Trahsylvania,  in  foliated  masses  and  crystalline  plates, 
aooompanying,  at  the  former  place,  rhodonite,  blende,  and  gold ;  and  at  the  latter,  associated  with 
aotimooial  ores.  Folbert  states  that  the  Nagyag  crystals  examined  by  him  were  hexagonal  and 
tiot  of  the  tetragonal  system,  and  had  G.= 6*680,  or  not  exceeding  this. 

Berthier  has  analyzed  auothor  ore  very  similar  to  the  above  in  physical  characters,  consisting 
of  Tellurium  13*0,  sulphur  1 1-7,  lead  631,  gold  6*7,  antimony  4*5,  copper  1*0=100;  corresponding 
to  21  Si  6Te,  4dh,  ISPb,  2Au,  but  probably  impure  with  sulphuret  of  antimony.  It  is  called 
BLaUeriM  by  Huot,  Min.,  i.  189,  1841. 

^A)  SiLBBRPHTLLiKOLAXZ  Breitfu  (Schw.  J.,  I  178,  1828),  occurring  in  gneiss  at  Doutsch-Pilsen, 
Hungary,  appears  to  be  related  to  nagyagite.  Its  color  is  black Ish-gray ;  structure  foliated  mas- 
sive, it  having  one  perfect  cleavage;  H.=l*2;  G.=5*8 — 6-9. 

Aooording  to  Pli^ttner  (Probirkunst,  3d  edit,  421)  the  coustituents  are  antimony,  lead,  tel- 
lorium,  gold,  silver,  and  sulphur — i*9  p.  c  of  gold,  0*3  of  silver — the  sulphur  probably  in  com- 
bination with  the  antimony  and  lead.  Only  a  trace  of  selenium  was  found,  contrary  to  the  earlier 
determinations  of  Harkort  and  Breithaupt 

lOa  OOVmLLrm.  FreieOeben,  Oeogn.  Arb.,  iii.  129  (fr.  Sangerhausen) ;  Kupferindig  Breifk.^ 
inHoffm.  Min.,  Iv.  2,  178,  1817.'  Indigo-Copper;  Blue  Copper.  Covelline,  dulfure  de  cuivre  da 
Yeenve,  Bend.,  LL  409,  1832.  Breithauptite  Cft^mi.,  Min.,  125,  1843.  Oantonite  PraUt  Am.  J. 
Sd.,  n.  xxiL  449,  xxiil  409. 

Hexagonal.  Observed  planes:  0^  I;  with  faces  of  two  hexagonal 
pjramicte  1  and  i^;  basal  edge  of  1,155°  24';  1  A|=150'*  24'  Kenngott. 
Cleavage :  basal,  very  perfect.  Rarely  in  crystals.  Commonly  massive  or 
spheroidal ;  surface,  sometimes  crystalline. 

H.=l-5— 2.  G.  of  cry8tals=4-590, 4-636,  Zepharovich.  Lustre  of  crystals 
nibmetallic,  inclining  to  resinous,  a  little  pearly  on  cleavage-face:  subre- 
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Binous  or  dull  when  massive.     Color  indigo-blue  or  darker.     Streak  lead- 
gray  to  black,  shining.     Opaque.     Thin  teaves,  flexible. 

Oomp.— Ou  S'ssOu  S=Sulphur  33-6,  copper  66-5=100.    Analyses:   1,  Walchner  (Schw.  J^ 
xlix.  158) ;  2,  Oo7elli  (Ann.  Ch.  Phys.,  rsiv.  105);  3,  C.  v.  Hauer  (Ber.  Ak.  Wien,  xii  22) : 


S 

Ou 

Fe 

1.  Badenweiler 

32-64 

64-773 

0-462,  Pb  1-046=98-921  Walchner. 

2.  Vesuvius 

320 

660 

=98-0  OoveUi. 

3.  Leogang 

34-30 

64-56 

1-14-100  Hauer. 

A  Dillenberg  covellite  aflforded  Grimm  (Jahresb.,  1850,  702)  66*82  bisulphid  of  copper,  3 "96 
pyrite,  18-63  quartz,  and  10*57  3Pe  Mn  fl. 

Analysis  of  ore  of  Algodon  bay,  Bolivia,  by  v.  Bibra,  in  J.  pr.  Ch.,  xcvL  202. 

Pyr.— In  the  closed  tube  gives  a  sublimate  of  sulphur ;  in  the  open  tube  sulphurous  furaes. 
B.B.  on  charcoal  bums  with  a  blue  flame,  emitting  the  odor  of  sulphur,  and  fuses  to  a  globule, 
vhich  reacts  like  chalcocite. 

Oba.— With  other  copper  ores  near  Badenweiler  at  Laogang  in  Salzburg,  where  it  is  some- 
times in  small  crystals  of  the  form  above  described;  at  Kielce  in  Poland;  Sjuigerliatiseii  in 
Saxony;  Mansfeld,  Thuringia;  Vesuvius,  on  lava;  common  in  Chili;  at  Algodon  bay  in  Bolivia. 

Kamed  after  OoveUi,  the  discoverer  of  the  Vesuvian  covellite,  by  Beudant,  and  without  refer- 
ence to  the  ore  as  previously  described. 

Covellite  is  a  result  of  the  alteration  of  other  ores  of  copper,  and  is  often  mixed  with  chalcocite 
or  copper-glance,  from  which  it  has  been  derived.    (See  Digenite  and  Garmeniie^  p.  53.) 

(A)  Oantonitb  is  covellite  from  the  Canton  mine,  Groorgla,  occurring  in  cubes,  with  a  cubical 
cleavage.  It  is  associated  with  harrisUn  (pseudomorphs  of  chalcocite  after  galenito,  see  p.  53), 
and  is  regarded  by  Qenth  as  a  pseudomorph  of  covellite  after  the  harrisite.  Genth  obtained  in 
his  analysis  (L  c.,  xxiii.  417^  S  3276,  Se  trace,  A%  036,  Cu  6560,  Pb  0-11,  Fe  025,  insoluble  0-16 
=99-24. 

(B)  ALiaONiTB  Fidd, — Alisonite  is  an  indigo-copper,  contaming  a  much  larger  proportion  of 
lead  than  the  cantonite ;  but  it  is  probably,  like  that,  a  result  of  the  alteration  of  galenito.  The 
color  is  a  deep  indigo-blue,  tarnishing  on  exposure;  G.=6-10;  H.=2-5— 3.  Analyses  by  F. 
Field  (1,  Am.  J.  Sci.,  IL  xxvii.  387  ;  and  2,  J.  Oh.  Soc.,  xiv.  160): 


S 

Ou 

Pb 

1. 

1700 

63-63 

28-25=98-88 

2. 

17  69 

63-28 

28-81=99*78 

G<9rre8ponding  to  8  0u  S+Pb  3=S  17*78,  Cu  63-34,  Pb  28*88.    It  occurs  at  "  Mina  Grande  "  neai 
Coquimbo,  Chili,  associated  with  cerussite,  malachite,  and  vanadate  of  lead  and  copper. 


3.  SULPHARSENITES,  SULPHANTIMONITES,  SULPHO- 
BISMUTHITES* 

The  species  here  included  are  arranged  according  to  the  amount  of  the  basic  metal  (lead,  silver, 
copper,  iron),  beginning  with  those  in  which  the  proportion  is  the  smallest  Several  of  th« 
species  require  more  investigatioD : 

R:S:A  R:S+A                     F 

101.  Chaloobtibite,  in.               1:4:2  1:6               Ou  S  +  Sb'S' 

102.  Emplbotttb,  III.                   1:4:2  1:6               eu  S  +  Bi^' 

103.  Chiviatitb,  IIL  ?  1  •  5i  :  3  ? (Ou,  Pb)  S+ 1  Bi«S* 

*  In  the  table  of  species  the  system  of  crystallization  is  indicated  by  Roman  numerals 

L  Isometric  System.  IV.  Monoclinic  System. 

IL  Tetragonal  System.  V.  Triclinic  System. 

IIL  Orthorhombic  System.  VI.  Hexagonal  System. 
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R:S:  A 

B:S+A 

F 

1:4:2 
1:4:  2 
1:4:2 

1  :6 
1  :6 
1:6 

PeS+Sb^' 
Pb8  +  Aa«S» 
Pb8  +  Sb^» 

1:4:2 

1  :6 

Ag8+Sb«S« 

1:V:| 
?l:3:J 
l:f  :1 
1:(:  1 
1  :  (  :  1 

1  :5 

l:3i 
'      1:3^ 
1  :3 

PbS  +  Sb^"+iPb8 
fOuS  +  Ag^" 
2(Pb,  Ag)8+Sb«8» 
2(Pb,  Fe)S+8b^» 
2PbS  +  Ag^» 
i(Pb,Ag)S+8b^» 

1:  2:  J 
1  :2:  1 
1:2:} 
1:2:} 
1:2:} 
1:2:} 
1:2:} 
1:2:} 

1:2} 
1:2;: 
1:2 
l:2f 
1:2 
1  :2r 
1  :2! 
1:2} 

3  AgS+Sb*S' 
3AgS  +  A8«S* 
3(e^Pb)S+Sb*S» 
3(eu,  Ag,  Fo)S  +  Sl«S« 
3euS  +  Bi«S» 
3PbS  +  Sb*S» 
3PbS  +  (Bi,Sb)»S» 
3(eu,Pb)S  +  Bi^« 

l:}:} 

l:2i 

4Ceu,Ag,Hg)S+(Sb.ABj 

1:}:} 
1 :  }: 

l:2i 
-    l:2i 

4(eu,  Fe)S  +  A8»8" 
4PbS  +  Sb«S« 

1:»:} 
l:*^l 

.      1:2 

1:2 

6PbS  +  (Sb,  A«)«8» 
6Ag8  +  Sb*S" 

l:H:A 

l:li 

10(Ag,  eu)S+(Sb.As)^« 

1  :4:3 

seuS  +  Afl'S* 

104.  Bbbthierite,  IIL 

105.  Sabtobite,  IIL 

106.  ZlKKSNITB,  III. 

107.  JoaDANITE,  III. 

108.  MUBGTSITB,  IV. 

109.  PLAOIONTTB,  IV. 

110.  BlNNTTB,  L 

111.  Bbongniabditb,  T. 

1 12.  Jamssonitb,  III. 

113.  DlTFRBKOYSITS,  IIL 

114.  Freieslbbenitb,  rV. 

115.  Ptbostilpnite,  IV. 

116.  BnrnNOEBiTB,  IV. 

117.  PTHABGYBrnS,  VI. 

118.  PEousirrB,  VL 

119.  BOOBNONTTE,  IIL 

120.  Sttlottpite,  in. 

121.  WimcHBinTB,  III 

122.  BOULAMOEBITE,  IIL 

123.  KOBELLTTE,  lit 

124.  AlKINITB,  IIL 

125.  TSTBAHBDRITB,  L 

126.  POLYTBUTB 

127.  TenkaktitB}  L 

128.  Meneohinite,  IV. 

129.  Geocronitb,  IIL 

130.  8TEPHAN1TE,  IIL 
13L  POLTBASITB,  ILL 

132.  EiTABaiTE 

133.  Xanthooonitb 

Afpehdix.— 134  Clayite,  L  Pb,  Cu,  8,  As,  Sb.    136.  Boutianitb,  HI.  Ag,  8,  Sb. 


101.  OHAIiCOSTLBlTB.  Kupferantimoiiglanz  ZinkeUf  Pogg.,  xxxy.  357,  1836.  Sulphuret 
of  Copper  and  AntlmoDy;  Antimonial  Copper.  Roaite  Bitot,  Kin.  I  197,  1841.  Ohalkostibit 
Olock^  SyiL,  32,  1847.    Wolfsbergite  NtcoU,  Min.,  484,  1849. 


12',  i-2  A  i-t=112°  24' 


In 
Cleav- 


Orthorhombic.     I A  7=101°,  i-2  A  i-2=138 
gmall  aggregated  tabular  prisms  presenting  the  planes  (?,  /,  i-2,  i-J. 
age :  i-i,  very  perfect ;  6^,  less  so. 

H.=3— 4.  G.=4:'74:8, 11.  Rose;  5-015,  Breith.  Lustre  metallic.  Streak 
Wack.  Color  between  lead-gray  and  iron -gray.  Opaque.  Fracture  con- 
ciioidal. 


Oo]np.^-^u  S+8b*8*=Sulphur  25-7,  antimony  48*9,  ooppor  25*4=100. 
Boee  (L  c);  2,  T.  Bichter  (B.  H.  Ztg.,  1857,  No.  27): 


Analyses:   1,  H. 


8 

Sb 

Cu 

Pe 

Pb 

1.  Wolfsberg 

26-34 

46-81 

24-46 

1-39 

0-66=99-56  Rose. 

2.  Guadiz 

26-29 

48-30 

25-36 

1*23 

=100-18  Richter. 

The  iron  is  supposed  to  exist  as  pyrlte,  and  the  lead  as  feather  ore. 

Pyr^  etc. — In  the  closed  tube  decrepitates  at  first,  and  then  fuses,  giving  a  faict  sublimate  of 
Bulphid  of  antimony,  which  on  cooling  is  dark  red ;  in  the  open  tube  gives  sulphurous  and  anti- 
monous  Aimcs,  tho  latter  forming  a  white  sublimato.  B.B.  on  charcoal  fuses  to  a  globule,  emitting 
%ntimonous  fumes,  coating  the  coal  white ;  the  globule  treated  with  borax  reacts  for  iron ;  with 
3oda  giTes  a  globule  of  metalUc  copper. 

Decomposed  by  nitric  odd,  with  separation  of  sulphur  and  ozyd  of  antimony. 


Digitized  by 


Google 


86  SULPHABSENTTES,    ETO. 

Ob8.~From  Wolfeberg  in  the  Harz,  in  nests  imbedded  in  quartz;  and  at  Guadia,  Spain.  It  is 
QRually  covered  with  a  ooafcing  of  pyrite.  Glocker's  name  antedates  Nicoll's.  Bosite  has  an  earliej 
use. 

102.  BMPIiBOTITII.  Wismuth-Kupfererz  (fr.  Tanneubaum)  Selb^  Taseh.  Min.,  xl  441,  451 
1817.  Eupferwismuthglanz  R  Schneider^  Pogg-t  ^c*  166, 1853.  Emplektit  Kenng.j  Min.  Forsch., 
125,  1853.    Tannenlte  JDano,  Mm.,  73,  1854.    Hemichalcit  v.  Kdb,,  G^sch.  Mm.,  600,  1864. 

Orthorhombic.  /  A  7=92°  20',  O  A  l-t=Ul°  8'.  ^  In  tliin  Btriated 
flattened  prisma.  Observed  planes,  /,  i-z,  i-|,  i-f,  ^2,  i-7,  l-I,  S-i.  i-l  A  1-t 
=128°  52^  i-%  A  H=104:°  55',  i-t  A  ^4=147°  23',  i-l  A  t-2=il7°  30',  i^  A 
i4=114°  46',  i-2  A  i-5,  ov.  i-t=55°,  l-l  A  l-z,  top,=102°  16'. 

Lustre  bright  metallic.     CJolor  grayish  to  tin-white. 

Oomp^-6ii  S+Bl*  S'=3iilphur  19'1,  bismuth  62*0,  oopper  18-9=:100.  Analyses :  B.  Schneider 
(Pogg.,  xal66): 

(J)  Sulphur  18*83        Bismuth  62M6        Oopper  18-72=99-7l 

"       22-4  "       62-7  "       2j'6        Iron  41 =99*8 

Pirr.,  etc. — In  the  open  tube  gives  sulphurous  fumes.  B.B.  on  charcoal  tVises  easQj,  with 
frothing  and  spirting;  treated  with  soda  coats  the  coal  dark-yellow  from  oxyd  of  bismuth,  and 
gives  a  globule  of  copper. 

Decomposed  by  nitric  acid,  with  separation  of  sulphur. 

Obs.  —From  the  mines  of  Tanneubaum,  near  Schwarzenberg,  Saxony;  also  jfrom  Oerro  Blanco 
in  Oopiapo,  Chili  (Ann.  d.  M.,  lY.  v.  459). 

On  cry  St.,  see  Dauber,  Pogg.,  xcii.  241 ;  Weisbach,  Fogg.,  cxxviiL  435. 

103.  OHIVIATITB.    Ohiviatit  Ramm,,  Fogg.,  Ixxxviii.  320. 

Foliated  massive ;  cleavable  in  three  directions  in  one  zone,  one  making 
an  angle  with  the  second  of  153°,  and  with  the  third  of  133°,  Miller. 
G. =6*920.     Lustre  metallic.     Color  lead-gray, 

Oomp.— (Bu,  Pb)  S+|Bi*S'=Sulphur  17-76,  bismuth  6296,  lead  16-72,  copper  2'56=100 
Analysis  by  Rammelsberg  (L  c.) : 


s 

Bi 

Pb 

Ou 

Fe 

Ag 

insoL 

1800 

60-95 

16-73 

2-42 

102 

«r. 

0-59=99-71 

P3rr. — Same  as  for  aikinite,  Ramm. 

Obs. — From  Chiviato^  in  Peru;  along  with  pyrito  and  barite.    Resembles  bismuth-glance. 

104.  BEUTUUiRTTB.    Haidiogerite  BerOiier^  Ann.  Oh.  Phys.,  xxxv.  851,  1827.     Berthierit 

J7aui,  Ed.  J.  ScL,  vii.  353,  1827. 

In  elongated  prisms  or  massive ;  a  longitudinal  cleavage  rather  indis- 
tinct.    Also  fibrous  massive,  plumose ;  also  granular. 

H.=2— 3.  G.=4— 4'3.  Lustre  metallic,  less  splendent  than  stibnite. 
Color  dark  steel-gray,  inclining  to  pinchbeck-brown ;  surface  often  covered 
with  iridescent  spots. 

Oomp.— Fe  8+Sb'  S"=Sulphur  29-9,  antimony  57-0,  iron  13*1  =100.  Analyses:  1,  2,  3,  Her 
thior  (Ann.  Oh.  Phys.,  xxxv.  51);  4,.Banmiel8berg  (Pogg.,  xL  153);  5,  Pettko  (Haid.  Ber.,  i 
62);  6,  V.  Hauer  (Jahrb.  G.  Beichs.,  iv.  635);  7,  Sackur  (Ramm.,  Min.  Ohem^  988);  8,  Ramm.  (Za 
&.,  xviil  244): 

S  Sb  Fe  Zn 

1.  Ohaxellea  80*3  52*0  160        0'30=98'6  Berthior. 

2.  Martouret  28-81        61 -34  9-86     =lt»0  Benhier. 

3.  Anglar  29-18        68-65        12*17     =:loO  Berthier 
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8 

Sb 

Fe 

4  BriLuDfldorf 

Sl-32 

64-70 

11-48 

5.  Arany  Idka 

29-27 

67-88 

12-86 

6.  firauufldorf 

30-53 

69-31 

10-16 

n.        " 

28-77 

66-91 

10-66 

a  &  Ankmiot  GuL 

29-12 

66-61 

10-09 

Zn 
0-74,  Mu  2-64=100-78  Ramm. 

=  100  Pettka    G.=4043. 

=100-78  Hauer. 

Mn  8  73=99-96  Sackur. 

Mn  3'66=99'88  Bamm. 

AnaL  3-8  correspond  to  the  above  formula. 

Na  l=3Fe8-f  28VS"=Sulphur  30-6,  antimony  61-7,  iron  17-8=100. 
Ka  2=3FeS4-4Sb'S'=Sulphur  29-6,  antimony  600,  iron  10*4=100. 

Pyr.,  etc. — ^In  the  closed  tube  fuses,  and  gives  a  faint  sublimate  of  sulphur;  with  a  strong 
beat  yields  a  black  sublimate  of  sulphid  of  antimony,  which  on  oooling  becomes  brownish-red. 
In  the  open  tube  gives  off  fumes  of  sulphur  and  antimony,  reacting  like  stibnite.  B.B.  on  char- 
oobI  gives  off  sulphur  and  antimony  fumes,  coats  the  coal  white,  and  the  antimony  is  expelled, 
leaviDg  a  black  magnetic  sUig,  which  with  the  fluxes  reacts  for  iron. 

Diioolves  readQy  in  muriatic  add,  giving  out  sulphuretted  hydrogen. 

Obs. — ^At  Chazelles  and  Martouret  in  Auvergne,  aAsociatod  with  quartz,  calcite,  and  pyrite ;  in 
the  Tosgcs,  Commune  of  Lalaye,  containing  about  32  of  Sb  to  18  of  Fe ;  at  Auglar  in  La  Greuae; 
also  at  Briiunsdorf  in  Saxony,  and  at  Padstow  in  (Cornwall;  at  Arany  Idka  in  Hungary;  at  Heal 
San  Antonio,  Lower  California,  massive ;  near  Frederioton,  N.  Brunswick. 

Yields  antimony,  but  of  inferior  quality. 

106.  8ARTOBITE.  Skleroklas+ArsenomeUn  v,  Walierahausen^  Fogg.,  xdv.  116,  1856,  c.  637. 
SUeroklas  v.  Rath,  ib.,  cxxiL  380.  Binnit  C,  Heusser,  Pogg.  xciv.  335,  1856,  xcvil  120. 
Dofrenoyaitc,  pt^  Dirf^  Tr.,  pL  236,  f.  66.  Ikiicl^  Ann.  d.  M.,  Y.  viiL  889,  1865.  Arseuomehui 
FiBlenait  Ottenh.  Yet.,  vil  13,  1866.    Sartorite  Dana. 

Orthorhoinbic.  /a7=123°  21',  O  A  U=1SV  3' ;  a  :  *  :  c-lUSS  :  1  : 
1'8553.  Observed  planes:  0  (broad) ;  in  zone  i-i  (all  narrow,  the  crystaU 
elongated  and  channelled  in  this  direction)  i-i,  ^i,  -j^j-i,  ^t,  { ^t,  ^-l^  ^l^ 
f 1, 1-i,  f-I,  f-t,  ?  5-1,  10-t,  iri ;  in  zone  i-i,  1-t,  *-t,  f-z,  2-i,  4-i,  i4 ;  1  (large 
Rath. 


planes), 


106 


<?A  1=127^  28i',calc. 
<?  A  1=126   40,  raeas. 
<?  A  1-1=130  15,  meas. 
Oa2-?=128  56. 
lAl,  brach.,=91  22 
lAl,  macrod.,=135  46 
lAl,  bas.,=105  3 
lAl-t=135  41 
1 A  1-1=157  53 

Crystals  slender.     Cleavage :  0  quite  distinct. 

H.=3.     G.=5'393.     Lustre  metallic.     Color  dark  lead-gray;   streak 
reddish-brown.     Opaque.    Brittle. 

Comp.— rb  8+  As*S"=Sulpbur  26  39,  arsenic  30-93,  lead  42-68=100.   Analyses :  1,  Walters- 
haaaen(Pogg.,  xcvil  124);  2,  3,  Stockar-Escher  (Kenng.  Ueb.,  66-57,  176): 


8 

As 

Pb 

Ag 

Fe 

1.  Binnen 

25-91 

28-66 

44-66 

0-42 

0-46=99-90  Walt 

2. 

26-30 

26-33 

46-83 

1-62 

— =  100-08  s.-a 

3.        " 

26-77 

26-82 

47-39 

... 

=99-98  S-R 

Von  Waltersbansen  states  tbat  bis  analysis  (N"o.  1)  was  made  on  striated  crystals,  which  provei 
It  to  pertain  to  this  species  as  defined  by  t.  Bath  (L  aX    The  other  two  analyses  by  Stockar- 
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1.  Wolfsberg 

8  22-58 

Sb  44-39 

Pb  31-84 

2. 

undet 

44-11 

«l-97 

8.         " 

21-22 

43-98 

30-84 

88 

Escher  maj  have  been  mtide  on  material  containing  portions  of  the  other  prismatic  species  of  ih< 
locality ;  yet  in  the  sulphur  and  arsenic  they  agree  with  the  other  analysis,  and  diverge  but  little 
in  the  lead. 

Pyr^  etc. — Nearly  the  same  as  for  dufrenoysite,  but  differing  in  strong  decrepitation. 

Obs. — From  the  Binnin  valley  with  dufrenoysite  and  binnite.  As  the  name  Sderoclaw 
is  inappUcable,  and  the  mineral  was  first  announced  by  Sartorius  v.  WaltershauseU)  the  specici 
may  be  appropriately  called  Sartoriie, 

106.  ZINEZSNTTB.    Zinkenit  G.  Rose,  Fogg.,  viL  91, 1826. 

Orthorhombic.  /A  7=120**  39',  Kose;  120°  34',  Kenngott.  Usual  in 
twins,  as  hexagonal  prisms,  witli  a  low  hexagonal  pytamid  at  smilmit ;  angle 
at  pyramidal  edge=165  26' ;  /  on  face  of  pyramid=104:°  42'.  Lateral 
faces  longitudinally  striated.  Sometimes  columnar,  fibrous,  or  massive 
Cleavage  not  distinct. 

H.=3— 3-5.  G.=5'30— 5*35.  Lustre  metallic.  Color  and  streak  steeL 
gray.     Opaque.     Fracture  slightly  uneven. 

Oomp.— Pb8-i-Sb'S"=Sulphur  22*1,  antimony  42«6,  lead 36-3=100.  Analyses:  1,  2,  H.  Ro« 
Pogg.,  viiL  99);  3,  Kerl  (B.  H.  Ztg.,  1863,  No.  2) : 

Ou  0'42= 99-28  Rose. 
undet.  Kose. 

Ag  0  12,  Fo  1-46=97-61  K. 

Pyr.,  etc. — Decrepitates  and  fuses  very  easily ;  in  the  closed  tube  gives  a  faint  sublimate  ol 
sulphur,  and  sulphid  of  antimony ;  in  the  open  tube  sulphurous  fumes  and  a  white  sublimate  o£ 
oxyd  of  antimony.  B.B.  on  charcoal  is  almost  entirely  volatilized,  giving  a  coating  which  on  the 
outer  edge  is  white,  and  near  the  assay  dark  yellow ;  with  soda  in  R.F.  yields  globules  of  lead. 

Soluble  in  hot  muriatic  acid  with  evolution  of  sulphuretted  hydrogen  and  separation  of  chlorid 
of  lead  on  cooling. 

Obs. — Occurs  in  the  antimony  mine  of  Wolfsberg  in  the  Harz ;  the  groups  of  columnar  crystals 
occur  on  a  massive  variety  in  quartz ;  the  crystals  sometimes  over  haH'  an  inch  long,  and  two  ol 
three  Unes  broad,  frequently  extremely  thin  and  forming  fibrous  masses.  Has  been  reported  fron 
8t  Trudpert  in  the  Sdiwarzwald.  Named  in  honor  of  Mr.  Zinken,  the  director  of  the  Anhall 
mines,  by  G.  Bose. 

Resembles  stibnito  and  boumonite,  but  may  be  distmguished  by  Its  superior  hardness  and 
specific  gravity. 

Kenngott  makes  the  crystallization  monoclinic,  and  the  pyramidal  planes  oblique  basal  planes ; 
but  such  twins  with  pyramids  so  formed  are  not  known  among  monodinio  species. 

107.  JORDANITK    Jordanit  v.  RcUh^  Verb.  Nat  Ver.  Bonn,  March,  1864,  Pogg.,  cxxii.  387, 1864. 

Orthorhombic  /a7=123'' 29';  0 A  14=128"  27';  a:  6:  c=l •2595:1:1 -8604.  Observed  planes: 
0;  in  zone  H  ^«,  H  *-*,  f-«-  ¥•?,  2-1,  3-1,  6-1;  in  zone  1,  3,  ?,  i,  J,  },  ^  1,  J,  /.  Planes  all 
narroWi  except  0;  crystals  hexagonal  in  general  form. 

Oa3-I=126''  27'         OA  V-t=130'  45'         0Af=115"*  0' 
OAi-f=134    84  OAl-t  =124   68  0Ai=l44   26i 

Twins :  composition-faoe  /;  forms  hexagonal,  arragonite-like.  Cleavage :  i-i  distinct  Streak 
pure  black. 

OoifP. — ^Undetermined. 

Pyr.,  Bra— Nearly  as  for  sartorite. 

Obs. — From  the  Binnen  valley,  with  sartorite  (q.  v.).  Approaches  closely  sartorite  in  its 
planes  and  angles,  but  differs  in  occurring  in  twin  crystals,  and  in  its  black  streak. 

Named  after  Dr.  Jordan  of  Saarbruck,  who  furnished  vom  Rath  with  his  specimens. 

108.  MIARO y  RITJU.  Hemiprismatische  Rubin-Blende  (fr.  Braunsdorf )  MoJis,  Grundr.,  606, 
1824.  Miargyrit-ffiJoac,  Pogg.,  XV.  469, 1829.  Hypargyrite,  Hypargyron-Blende  (fr.  Qausthal), 
BreWLt  Char.,  286,  338,  1832.  Kenngottite  (fr.  Felsobanya)  Eaid^  Ber.  Ak.  Wien,  xxiL  236 
1866. 

Monoclinic.  6^=48°  U\  /A 7=106°  31',  (? A  14=136°  8';  a:J:c= 
1-2883  : 1 :  0*9991,  Naumann.  Observed  planes :  0 ;  vertical,  /,  i-i,  i-l,  i-2, 
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Cleavage : 


i-l ;  domes  H,  fi,  ft,  1-i,  ft,  14,  34  ; 
cK^tahedral  I ;  ^6,  H,  iV*,  H ;  ?H 
H,l4,34,fi,H 

(?Ai.i=13r  46'  {?Afi=139°  58' 
0a/=122  16  Oa1-/=  98  24 
(?A}=109    16     i-i  A  1-1=129  50 

Observed  angles  by  Weisbach,  from 
Braunsdorf  crystals:  /A 7=104*^  36' 
-105^50';  (?Ai-i=132°28M34^15', 
Ur  11',  13r  35';  i-iAl-i=129^  17', 
129^  49'. 

Crystals  thick  tabular,  or  stout,  or 
Bhort  prismatic,  pyramidal.    Lateral  planes  deeply  striated. 
H  1-i  imperfect. 

H.=2— 2-5.  G.=5-2— 5-4 ;  mostly  5-22— 5'24.  Lustre  submetallic-ada- 
mantine.  Color  iron-black.  Streak  dark  cherry-red.  Opaque,  except  in 
thin  splinters,  which,  by  transmitted  light,  are  deep  blood-red.  Fracture 
Babeonchoidal. 

Comp.— Ag  S+Sb*  S'=Sulphur  21-8,  antimony  41-5,  sUver  36-7=lOO.  Analysis  by  H.  Boee 
(Pogg.,rY.469): 

S  21-95        Sb  39.14        Ag  36-40        Cu  1-06        Fe  0-62=99-17. 

The  kenngoUiU  (L  c.)  which  Weisbach  refers  here  (Pogg.,  cxxv.  467X  has  not  been  analyzed; 
yon Hauer  found  in  it  (Pogg.,  xcviii.  165)  about  30  p.  c.  of  silver;  G.=6-06.  Ilypargyriie  ia  a 
maeaye  variety;  G.=4-779 — 4-890,  Breith.;  it  afforded  Plattner  (L  c.)  36  p.  c.  of  silver.  For 
Weisbach's  measurements  see  Pogg.,  L  c. 

Pyr.,  etc^ — In  the  closed  tube  decrepitates,  Aises  easily,  and  gives  a  sublimate  of  sulphid  of 
aDtimony ;  In  the  open  tube  sulphurous  and  antimonous  fumes,  the  latter  as  a  white  sublimate. 
B.B.  on  charcoal  fuses  quietly  with  omission  of  sulphur  and  antimouy  Aimes  to  a  gray  bead,  whioh 
after  continued  treatment  in  O.F.  leaves  a  bright  globule  of  silver.  If  the  silver  globulo  bo  treated 
vith  phosphorna  salt  in  O.F.,  the  green  glass  thus  obtained  shows  traces  of  copper  when  fused 
with  tin  in  B.F. 

Decomposed  by  nitric  acid,  with  separation  of  sulphur  and  oxyd  of  antimony. 

Oba«— At  Braunsdorf,  near  Freiberg  in  Saxony,  associated  with  tetrahedrite,  pyrargyrite,  etc. ; 
Felsobanya  (kenngoiUte)  with  pyrite,  galenite,  blende,  bnrite;  Przibram  in  Bohemia;  Clausthal 
\hypargyrUe) ;  Guadalajara  in  Spain ;  at  Parenos,  and  the  mine  Sta.  M.  de  Catorco,  near  Potosi ; 
Also  at  Molinares,  Mexico,  with  diallogite. 

Named  from  /«ci€ui,  less,  &oy«p3Ti  silver,  because  it  contains  less  silver  than  some  kindred  ores. 

109.  PLAOIOMrm.    Plaglonit  O.  Rose,  Pogg.,  xxviil  421,  1833. 

Monoclinic.  ^=72°  28', /A  7=85°  25',  OM-i=i 
158^  9',  Eose ;  a:h:e  =  0-37015  :  1  :  08802.  Ob- 
fierved  planes  as  in  f.  107. 

0  A  1=154°  20'  (? Ai-i=107°  32' 

<?  A  2=138  62  1  A  1=142  3 

(?  A -1=149  2  A  2=120  49 

Crystals  thick  tabular;  the  plane  O  shining  and 
Bmooth;  others  striated.  Cleavage:  2,  perfect,  but 
aeldom  afiEbrding  smooth  surfaces.  Also  massive, 
granular. 

H,=2*5.  G.=5'4.  Lustre  metallic.  Color  black- 
ish lead-s^raj.     Opaque.    Brittle. 
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Oomp.— Pb8fSb"S»-HiPbS=Sulphur21-3,aulimony38-2,lead40-6.   Analyses:  l,H.Ro 
(Pogg.,  xzviiL  428);  2,  Euderoatsdi  (Pogg.,  xxzviL  688);  8,  Schultz  (BamnL  Min.  Cb.,  1006): 


1.  Wolfsberg 

S  21-53 

Sb  31-94 

Pb  40-52=99-99  Rose. 

2. 

21-49 

37-63 

40-98  =  10«i  Kudernatsch. 

3. 

21-10 

37-84 

39-36,  Ou  1-27=99-53  idiultz. 

Pyr. — Same  as  in  zinkenite. 

Obs. — At  Wolf^bei^g  in  geodos  and  druses  of  crystals  in  massive  plagionite,  or  crystallized  < 
quartz,  and  was  discoyered  by  Ziucken.  Named,  in  allusion  to  its  unusually  oblique  crystolliz 
tion,  from  nXnytof^  oblique. 

Taking  the  planes  2,  2,  as  the  lateral  faces  of  the  fundamental  prism,  the  lateral  angle  is  near 
the  same  as  in  Areieslebenite. 

110.  BINNrrC    Dufrenoysite  v.  WaUersTiausen^  Pogg.,  xciv.  119,   1855;    C.  Eeusser,  Pog] 
xcir.  384,  zcTil  115.    Binnito  Dead,  Ann,  d  M.,  Y.  yiil  389,  1855. 

Isometric.  Figures  3,  14,  and  others :  observed  planes :  O,  I,  2-2,  wit 
1,  f ,  and  6-6,  on  some  crystals.     Cleavage  not  distinct. 

H.=4*5.  G. =4*477.  Lustre  metallic.  Color  on  fresh  fracture  blacl 
sometimes  brownish  or  greenish.     Streak  cherry-red.     Brittle. 

Oomp.— From  anal.  1,  }€u  S+As'S3=5ulphur  29*7,  arsenic  31'1,  copper  39-2=100.  Frc 
anaL  2,  6u  S  +  i  AB'S^  or  like  enargite.  Analyses:  1,  Uhrlaub  (P^^^xcly.  117);  2,  Stocks 
Escher  (E^nug.  Uebera^  1856-57,  174): 


S 

Aa 

Ou 

Pb 

Ag 

Po 

1. 

27-55 

30-06 

37-74 

2-75 

1-23 

0-82  =  100-1 6  Uhp. 

2. 

32-73 

18-98 

46-24 



1-91 

=99-86  S.-E. 

Pyr. — In  the  closed  tube,  gives  a  sublimate  of  sulphid  of  arsenic ;  in  the  open  tube  a  cryst 
line  sublimate  of  arsenous  acid,  with  sulphurous  fumes.  B.B.  on  charcoal  gives  au  arsenic 
odor  and  a  faint  white  coating,  Aises  with  intumescence  to  a  dull  iron-black,  magnetic  globiil 
which,  according  to  Wiser,  is  surrounded  by  a  coatmg  of  oxyd  of  zinc.  The  globule  yields  met:) 
lie  copper  with  sod& 

Obs. — In  dolomite,  in  the  valley  of  Bmuen,  with  realgar,  orpimeut,  blende,  pyrite,  sartorit 
and  dufrenoysite. 

111.  BRONONIARDmi.    Damaur,  Ann.  d.  M.,  lY.  xvL  227,  1849. 

Isometric.  In  octahedrons  with  truncated  edges  (1, 1),  Damour.  Massivi 
without  cleavage. 

H.  above  3.  G.= 6*950.  Lustre  like  that  of  bournonite.  Color  an 
streak  grayish-black. 

Oomp.— Pb  S+ Ag  S+8b'  S"  or  2  (Pb,  Ag)S+Sb*S"= Sulphur  19-4,  antimony  29-5,  silver  26- 
lead  25*0=100.    Analyses:  Damour  (L  a) : 


8 

Sb 

Ag 

Pb 

Ou 

Pe 

Zb 

1, 

19-38 

29-95 

25-03 

24-74 

0*54 

0-80 

0-40=100-34. 

2. 

19-21 

29-60 

24-46 

2505 

0-61 

0-26 

0-32=99-51. 

8. 

19-14 

29-75 

24-81 

24-94 

0-70 

0-22 

0-37 =99-98. 

Pyr.,  etc — In  the  dosed  tube  a  feeble  orange  sublimate  with  a  white  one  above ;  in  the  ope 
tube  fuses,  affords  an  odor  of  sulphur  and  a  white  sublimate  of  oxyd  of  autimony.  B.B.  on  dm 
coal  decrepitates,  fuses  easily,  giving  off  an  odor  of  sulphur  and  wliite  vapors ;  after  roastinj 
yields  a  globule  of  silver,  with  a  yellow  ooating  of  oxyd  of  lead.  Rapidly  attadcod  by  conuentratc 
nitric  add. 

Obs. — ^From  Mexico. 

XI 2.  JAMB80NITB.  Grey  antimony  pt  Jam.j  Syst,  iii.  390,  1820.  Axotomous  Antimon; 
Ghlanoe  JarrL^  Man.,  285.  Axotomer  Antimon-Olanz  Mohs,  Grundr.,  686,  1824.  Jaroeaonii 
Haid,,  Trl  Mohs's  Min.,  I  451  (ill  26),  1825. 
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Sebchiinmer  Pfag,  Schw.  J.,  xxriL  1.    Kaffite  JETuot,  L  192,  1841. 

ActimoiMisk  Fadererz  pt,  Minera  antimonii  plumoaa  pt,  TTo^,  1747;  Federons  Oeirm., 
Hioe  d'antimoine  aa  plumes  Fr. ;  Feather  ore,  Plumose  Antimomal  Ore,  pi  (rest  mostly  Stibnite). 
fr^jh  last  cenL  Antimoine  sulfur^  capUlaire  pt  [or  7ar.  of  Stibnite]  JET.,  Tr.,  1801 ;  Haarfop 
r<i^  Graospieasgiaiizerz  pt.  KarsL^  Tab.,  62,  1800;  Haarf.  Autimonglanz  Moha^  1824,  Leonfi^ 
:§^S.  Federcrz  of  Wolfsberg  H.  Rose,  Pogg.,  xt.  471,  1829;  Beud.,  Tr.,  IL  425,  1832.  Fcder- 
ETLTar.of  Jamosomte,  v.  Kob,,  Char.,  \l  175,  1831.  Wolfsbergite  tiuoL,  Mm.,  L  193.  Plumo- 
ii  U^  Handb^  569,  1845.  Plamites  Glock.,  SjiL,  30,  1847.-  Heteromorphit  Ramm.j  Pogg-t 
linii  240, 1849.    Federerz,  yar.  of  Jamesoniie,  Bamm,^  Min.  Ch.,  71,  1860. 

Orthorhombic.  7  A  7=101°  20'  and  78°  40'.  Observed  planes  7,  i-i. 
Geavage  basal,  highly  perfect ;  7  and  i-l  less  perfect.  Usually  in  acicular 
crystals.  Also  fibrous  massive,  parallel  or  divergent;  also  in  capillary 
^jrms;  also  amorphous  massive. 

E=2-3.  G.=5-5~5-8;  6-564,  from  Cornwall,  Haidinger;  5-616, 
4.111  Estremadura,  Schaffgotsch ;  5*601,  from  Arany  Idka,  Liiwe;  5*6788, 
Dasiive,  Ramm. 

TiB.^  veil  crystallized ;  6,  fibrous  or  columnar,  sometimes  diverging;  e,  capillary,  or  cobweb- 
%x:  i  granular  or  compact 

Tk  capillary  is  fuUher  ars  (Federerz  Genn,)  regarded  as  a  species  by  nearly  all  the  roin- 
tslozins  of  last  century,  but  including  capillary  stibnite ;  made  a  variety  of  stibnite  by  v.  Bom, 
um^Q.  Hauy,  Mohs,  Leonhard,  and  other  authors,  unt'd  1 829 ;  and  a  distinct  species  again 
tjQc^t  aulhors  after  the  analysis  by  Rose  in  1829 ;  but  referred  to  jamesonite  by  v.  Kobell  in 
*M  and  Rammelsberg  in  1860.  An  amorphous  variety  occurs  with  the  feather  ore  at  Wolfsbeig 
cL  \\  for  wtiich  Hammelsberg  gives  the  hardness  3*0,  and  Q.=5'6788. 

Coap.— 2  (Pb,  Fe)  S+Sb^*=:(if  Fe  :  Pb=l  :  4)  Sulphur  21*1,  antimony  32*2,  load  43*7,  iron 
-.=100.  Bnt  excluding  the  iron  as  sulphid.  Rose  makes  the  formula  J  Pb  S  -i-  Sb'S'^  Sulphur  207, 
^±1::!^  ^'8,  lead  4*45=:  100.  Von  Zepharovich  sustains  the  first  formula  (Sitz.  Ak.  Wien, 
•HI.  1^9].  Analyses  5  to  10  of  feather  oro  agree  well  with  the  preceding,  whence  Rammels- 
.tTt-'s  reference  to  jamesonite. 

ii^jses:  1,  2,  H.  Rose  (Pogg.,  viiL  101);  3,  Schafifgotsch  (Pogg.,  xzxviiL  403);  4,  A.  Lowe 
3»ic.BCT^L62);  5,  H.  Rose  i Pogg.,  xv.  471);  6,  Rnmmelsberg  (Pogg.,  Ann.,  Ixxvii.  241;  7, 
F3!elger(ib.,  Banuo.,  Min«  Oh.,  71);  S-10,  0.  Bechi  (Am.  J.  Sd.,  II.  ziv.  60): 


8 

Sb 

Pb 

Pe 

Cu 

Zn 

UDRiiraU 

22-16 

84-40 

40-76 

2-30 

0-13 

=99-73  Rose. 

m            " 

22-53 

34-90 

38-71 

2-65 

019 

0-74=99-72  Rose. 

lEsoemadura 

21-78 

32-6-2 

39-97 

3-63 



0-42,  Bi  1-06 =99-48  Sch. 

4.  Arany  Idka 

18*59 

3310 

40*82 

2-99 

1-78 

0-35,  Ag  1-48,  Bi  0*22=99-33  L6w«. 

I  Wolfeberg,/eatt«ron5 19-72 

31-04 

46-87 

1-30 

n-o8— 99  01  Rose. 

■1     "                 " 

tQ'i'd 

"3 1-96] 
'31 -54] 

44-32 

2-93 

0-56 

=100  Ramm. 

'.  W(^berg,  maasivt 

20-52 

44-0 

2-91 

1-0?J 

=100  Poselger. 

5. 1"ascany,  oopil 

18-89 

30-19 

47-68 

0-26 

l-ll 

l-«>8=98-7l  Bechi. 

5.     "       ocic. 

19-25 

29-24 

49-31 

— ~ 

2-00 

0-21=100-01  Bechi. 

a     "       eapiZ. 

20*53 

82-16 

43-38 

0-94 

1-26 

1-74=100  BcchL 

Pyr.— Same  as  for  zinkenlte. 

^  Oba.--Ja/?»«»jiite  occurs  principally  in  Cornwall,  associated  with  quartz  and  minute  crystals  oi 
^^^^foiie;  occasionally  also  in  Siberia,  Hungary,  at  Yalentia  d' Alcantara  in  Spain,  imd  Brazil 
^^  perftct  cleavage  at  right  angles  with  the  vertical  axis  is  sufficient  to  distinguish  it,  from  the 
^«  it  resembles.    Named  after  ProC  Jameson  of  Edinburgh. 

Thi  jioiker  ore  occurs  at  Wolfsborg  in  the  Eastern  Harz ;  also  at  Andreasberg  and  Olausthal ; 
^'TrQioergand  Schemnitz;  In  the  Anhalt  at  Pfaffenberg  and  Meiseberg;  in  Tuscany,  near  Bot- 
J  :  8t  ChoDta  in  Peru. 

^sfcrafz,  or  Bergzunderz  [=Tinder  Orel  of  G.  Lehmann  (Mem.  Ac.  Berlin,  20,  1758),  which 
i  m  like  tinder  and  dark  dirty  red  in  color,  has  been  referred  to  kermesite,  but  proves  to  b« 
?^tsouiie  or  feather  ore  mixed  with  red  silver  and  arsenopyrite.  Bomtrager  obtained  in  an 
^J^  IX  pr.Cb.,  xxivu  40)  S  19-57,  As  12-60,  Sb  16-88,  Pb  4.>-0«,  Ag 2-5G,  Fe 4-j2.~?6-19.  Prom 
i^oreasberg  and  (Sausthal  in  the  Harz. 
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113.  DUFRSNOTSITZI.  Dufireiioysite  Damour^  Ann.  Ch.  Phys.,  IIL  xiv.  379,  1845.  C 
liardit  Iiamm.j  Berz.  Gh.  Mln.,  229|  266,  1847.  Arsenomelan  and  Sclcrodase  pi.  v.  WdUe 
Pogg.,xciv.  115,  1855.  Dufrenoysite  pt  DeacL^  Ann,  d.  M.,  V.  Yiil  389.  Skleroklas  Pete 
Offenb.  Ver.,  7ii.  LS,  Jahrb.  Min.,  1867,  208. 

Ortliorhombic.     /A/=93<>  39',    (9a1-i=121**  30^  a :  h :  c=.l'631S  : 

1-0658.  Observed  planes  :  O  ;  ve 
cal,  /,  i-J,  i'l ;  domes,  ^-l,  |-i,  1-z, 
^2,  f-i,  l-i,  2-2 ;  octahedral,  1,2.  O /" 
=123°  9',  6?  A  14=14:2°  34',  6>A2- 
107°  2',  (9  A  1=114°  6',  (9  A  2=102°  ; 
1 A  1-1=141°  20^,  1  A  1-2=138°  15' 
Katli.  Usual  in  thick  rectaiigi 
tables.  Cleavage:  0  perfect.  A 
massive. 

H.  =  3.  G.=5-649,Damour;  5-5C 

Landolt;  5*569,  v.Eath.    Lustre  metallic.    Color  blackish  lead-gray  ;  str 

reddish-brown.     Opaque.     Brittle.  , 

Oomp.— 2  Pb  S+A8'S»=Sulpbur  22*10,   arsenic  20*72,  lead  67*18=100.    Analyses:   1 
I>amour  (L  a) ;  8,  4,  Landolt  A  Berondies  (Dissert,  de  Dufrenoysite,  1864,  Pogg.,  cxxii  374) : 


-^          ,^w              ^^ 

^ 11-41=3, X% 

Xi 

7^ 

ti                  J— 

It 

3       1^ 

\ if 

=^ 

As 


Pb 


Ag 


Fe 


Cu 


1.  Binnen 

22-49 

20*«9 

65-40 

»    0-21         0*44 

0*31=99-54  Damour. 

2.        " 

2-2-30 

20*87 

66-rtl 

0-71         0-82 

0-2-2=  1 01  -03  Daraour. 

3. 

2S-27 

21-76 

53-62 

.  0*05         0*30 

=99-0  L.  A  B. 

4. 

2311 

21*35 

5202 

undeL 

h.kB. 

Analyses  of  dufrenoysite  have  been  published  by  Uhrlaub  and  Nason  (Pogg.,  c  537),  anc 
Stockar  Escher  (Kenng.  Forsch.,  '56,  '57,  176) ;  but  as  they  were  made  without  discriminating 
species,  and  give  intermediate  results,  they  are  not  cited  here  in  detail.  Peterson  has  also  ; 
lished  two  analyses  (L  c.),  and  gives  the  following  «V8  the  mean  of  17  anaL  by  the  chemists 
mentioned  and  himself : 


1. 


S 
24*31 


As 
24-25 


Pb 
60-86 


Ag 
0-41 


Fe 


Ou 

?     =99-i 


Peterson  in  one  analysis  obtained  S  •23-2-2,  As  25-8'3,  Pb  60-74,  Ag  0-21 ;  and  in  the  other  S  2{ 
As  23-93,  Pb  51*82,  Ag  0*12.  lie  makes  the  Jormula  [2  Pb  S+As'^"]  +  [Pb  3  + As'  S»l=Pb 
t  As'  b». 

P3rr.,  eto. — Easily  fuses  and  gives  a  sublimate  of  sulphur  and  sulphuret  of  arsenic ;  in 
open  tube  a  smell  of  sulphur  only,  with  a  sublimate  of  sulphur  in  upper  part  of  tube,  an 
arsenous  acid  below.  On  charcoal  decrepitates,  melts,  yields  fumes  of  arsenic  and  a  global 
lead,  wliich  on  cupellatiou  yields  silver. 

Obs.-:~Froni  the  valley  of  Binnen  in  the  St  Gothard  Alps,  in  crystalline  dolomite,  along  ^ 
sartorite,  jordanite,  binnite,  realgar,  orpiment,  blende,  pyrite.  The  crystals  are  sometimei 
inch  across. 

Damour,  who  first  studied  the  arsenio-sulphids  of  Bmnen,  analyzed  the  massive  oru  and  na 
it  dufrtnoysite.  He  inferred  that  the  crystallization  was  monometric  from  some  associated  cry s 
and  so  published  it.  Tliis  led  von  Waltershausen  and  Heusser  to  c:ill  the  monometric  niin 
dufrenoysite.  and  the  latter  to  name  the  trimetric  binnite.  Von  Waltershausen,  alter  study iun 
prismatic  mineral,  made  out  of  the  spocies  arsenomelan  and  scleroclase^  yet  partly  on  bypothe 
grounds.  Recently  it  has  been  found  that  three  orthorhombic  minerals  exist  at  the  locality,  as 
nounced  by  vom  Rath,  who  identifies  one,  by  specific  gravity  and  cx)mposition,  with  Dame 
^nfrenoysiUi ;  another  he  makes  scleroclast  of  von  Waltershausen  (sartorite,  p.  87} ;  and  the  oi 
he  names  jordanite  (p.  88). 
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114  FRSmSI^ZBIINrrB.  Mine  d'aDtimoine  grise  tenant  ar^^nt  {fr.  niromclsfurat)  cU 
LAde,  Dcscr.  de  Min.,  36,  1*773,  Grist,  iiL  64,  1783.  Dunkles  WeisRgultigerz  (Id.  loc.,  known 
since  1720)  Kiapr^  Beitr.,  i.  173,  1795.  Schilf-Glaserz  lYeiesleben,  Geogrn.  Arb.,  vL  97,  1817. 
Antimonial  Sulphnret  of  Silver,  Solphuret  of  Silver  and  Antimonj.  Argent  sulfur^  antirooni- 
f  re  et  cupnfi:re  Levy^  Descr.  Min.  Heuland,  1838.  Donacargjrite  Chapm,,  Min.,  128,  1843. 
Frcicslebenit  Haid^  569,  1845. 

Monoclinic.  C=9>r  46',  /A  7=119°  12',  0  A  14=137°  10'  (B.  &  M.) ; 
a\h:  e=:  1-5802  :  1  :  1-7032.  Observed  planes  :  O ;  vertical,  /, i-i,  i\  i-|, 
«-3,  t-f,  t-J,  ir^  ;   domes,  1-i,  f4,  14,  f-l,  2-i;  octahedral,  ^,  1,  1-4,  1-2,  f-3. 
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1-2A1-2,  front,=152°36' 
i-|Ai^      "     =132  48 
i.3Ai.3       "     =157  54 
14  A  14,  top,=94  20 


6>Al-i=123°55' 
OAf4=156  8    • 

0  A  24=118  21 

1  A  1,  front, =128  2 
14  A  1^    «    =166  6 


Prisms  longitudinally  striated.    Cleavage:  /perfect. 

H.=2— 2-5.  G.=6— 6-4;  6*194,  Ilausmann ;  6*23, 
fr.  Przibram,  v.  Payr.  Lustre  metallic.  Color  and 
streak  light  steel-grav,  inclining  to  silver-white,  also 
blackish  lead-gray.  Yields  easily  to  the  knife,  and  is 
rather  brittle.     Fracture  subconchoidal — uneven. 


Comp<— 5(Fb,  Ag)S+2Sb*S*(A'.T.Pa7r*8anal.)=,if  Ag:  Pb=3  :  4,  Sulphur  18*6,  antimony 
25*9,  lead  31-2,  silver  24*3=100.  Analjses:  1,  2,  Wohler  (Pogg.,  zlvi.  146);  3,  Esoosura  (Bev. 
KioeTB,  tL  358,  Ann.  d.  M.,  Y.  viii.  495);  4,  y.  Pajr  (Jahrb.  Min.  1860,  679): 

S  Sb  Pb  Ag  Pe  Cu 

L  18-77        27-72        3000        22-18        Oil         1-62=100TV. 

2.  18-72        27-06        30-08         23*78       -J— =99*60  W. 

3.  Spain  17*60        26-83        31-90        22-45       =98-78  Esoosura. 

4.  Praibrain        18*41        27-U        30*77        2808        0*63=100 Payr. 

Pisam  refers  here  the  massive  dark  vjeissguUigerz  analyzed  bj  Klaproth,  who  obtained  (1.  c.) 
822*00,  Sb  21-60,  Pb  4100,  Ag  9-26,  Fe  1-75,  *l  1-00,  Si  0-75=97-25,  considering  part  of  the 
■Over  as  here  replaced  by  lead. 

Pyr.— In  the  open  tube  gives  sulphurous  and  antimonial  fumes,  the  latter  condensing  as  a 
vliite  sublimate.  B.B.  on  charcoal  fuses  easily,  giving  a  coating,  on  the  outer  edge  white,  from 
aotimonons  acid,  and  near  the  assay  yellow,  from  oxyd  of  lead;  continued  blowing  leaves  u 
globule  of  silver. 

Obt.— With  argentite,  siderite,  and  galenite,  in  the  Himmelsfurst  mine,  at  Freiberg  in  Saxony, 
tnd  Kapnik  in  Transylvania ;  at  Ratieborzitz,  the  ore  of  which  locality  contains  bismuth,  accord- 
ing to  Zincken;  at  Prsibram  in  crystals,  often  twins,  and  2  to  6  lines  long;  at  Felsobauya;  at 
H^efldelencina  in  Spain,  with  argentite,  red  silver,  siderite,  galenite,  etc. 

The  crystals  fhnn  Himmelsfurst  are  triclinic^  according  to  Breithaupt  (B.  H.  Ztg.,  xzv.  189). 
Chapman  took  his  name  donaeargyriie  from  the  British  Museum,  knowing  nothing  of  its  origiu. 
^Dch  a  name  ought  not  to  displace /r«ie«fe&enite. 

115.  PTROSTIIiPinTB.    Feaerblende  Breiih^  Char.,  286,  883, 1833.   Fireblende  Dana^  Min., 
643,  1850.    Pyrostilpnite,  Danck. 

Monoclinic.  In  delicate  crystals  grouped  like  stilbite.  Observed  planes. 
/,M,l-i,  14,  24,B.&M. 
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/A  7=139^  12'.  24  A  24,  top,=74^        U  A  14=123''  34'. 

14  A  14,  top,=112  52.     i4  A  24=148  42.  1-i  A  1-i,  top,=62  36. 

Cleavage :  i4,  and  crystals  flattened  in  this  direction.  Faces  i4  striated 
parallel  to  the  clinodiagonal.  Twins :  plane  of  composition  i-i  (ortho- 
diagonal). 

H.=2.  G.=4-2— 4-25.  Lustre  pearly-adamantine.  Color  hyacinth- 
red.     Translucent.    Sectile  and  somewhat  flexible. 


Oomp. — Contains  62*3  per  cent,  of  silyer,  along  with  sulphur  and  antimony  (Plattner,  L  a,  333). 

Pyr. — ^Like  pyrarpyrite. 

Obs. — From  the  Kurprinz  mine  near  Freiberg ;  Andreasborg;  Przibram. 

Named  fh>m  vdp^  fire^  and  artXxvAs,  shining,  in  allusion  to  its  lire-like  oolor. 

116.  RimNaHRITB.    Bittingerit  Zippe,  Ber.  Ak.  Wien,  iz.  2,  345,  1852. 

Monoclinic;  6^=88^  26'.  In  small  rhombic  tables  with  replaced  basal 
edges.  Observed  planes:  0^  J,  /,  ±6,  ±1.  Observed  angles:  O  A  /= 
9r  24',  /A  7=126°  18',  0  A  1=132°  24',  0  A  -1=130°  50^  1  A  -1=96° 
20',  O  A  -6=98°  30',  0  A  i=150°,  -1 A  -1=140°  1'.  Cleavage :  O  iniper- 
feet. 

H.  =  1'5— 3.  Lustre  submetallic-adamantine.  Plane  O  blackish-brown 
in  the  larger  crystals,  less  dark  in  the  more  minute ;  other  parts  iron-black. 
Translucent  and  dull  honey-yellow  to  hyacinth-red  in  the  direction  of  the 
axis.     Streak  orange-yellow.     Brittle. 

Oomp.— Probably  a  compound  of  sulphid  of  silver  and  antimony. 

P3rr. — B.B.  same  as  with  pyrargyrite;  fuses  very  easily,  gives  an  arsenical  odor,  and  finaUy  a 
globule  of  pure  silver. 
Obs.— From  Joachimsthal,  in  small  crystals. 

117.  PYRARG7RITB.  Argentum  rude  rubrum  pt,  Germ,  Rothgolderz,  Agric^  362,  Interpr., 
462,  1546.  Argentum  rubri  ooloris  pt.,  Gemein  Bothguldenens,  Gesner,,  Foss.,  62,  1565.  Roth- 
gylden  pt.,  Argentum  arsenico  pauco  sulphure  et  fcrro  mineralisatum  pt.,  Minera  argonti  rubra 
van  opaca^  var.  uigrescens,  WcULf  810,  1747.  Mine  d'argent  rouge  Dr.  Trl  Wall.,  1753.  .Kuby 
Silver  Ore  pt.  Red  Silver  Ore  pt,  J3t/Z,  Foss.,  1771.  Dunkles  Rothgultigera,  Lichtes  id.  pt, 
Wem.,  1789.  Dark  Red  Silver  Ore;  Antimonial  Red  Silver.  Argeut  antimoni^  sulfure  pt.  ff^ 
Tr.,  1801.  Argent  rouge  antimoniale  Protwt,  J.  de  Phys.,  lix.407,  1804.  Prosit  5y&,  Denks. 
Nat  Schwab.,  1.  311,  Tasch.  Min.,  401,  1817.  Rubinblende  pt  Mohs.  Antimonsilberblende. 
Pyrargynt  C^oc*.,  Handb.,  388,  1831.     Argyrythrose  Bntd.,  Tr.,  ii.  430,  1832. 

Rhombohedral.      Opposite  extremities 

of  crystals  often  unlike.    Ji  A  /j*=108°  42', 

B.  (fe  M.,    <?  A  72  =137  42';    a=0-7SS. 

^.-'"""^sr^x.       //^-«>c.,8_LV^  Observed  planes  in  this  and  the  followin*j 

^L     'K^^>\  \\  species :  basal  and  prismatic,  O^  T,  i-2,  t-|^ 

rV-'-^Nn     ..     ..  ..       i'i,  i-ll ;  rhombohedral,  i,  i,  ^V,  |,  H  (or 

1),|,  4-^14,  -5,  -J,  -2,  -f,  -1,  _*, 
— J-,  —4;  pyramidal,  ?-2,  |-2,;  scaleno. 
..  "^V— T^^-^  l^edral,  J^  f ,  i^,  i\  i^  ,4'  ^^  i\  i'^.  -^-, 

i\i\  i\  i\  i\  l^  5^,  r,  IN  iK  iK  if,  IN  1*,  IN  IN  1'^,  IN  iN  ^^,  2- 

V'^  iK  IN  10*,  -8J,  -5i,  -5^*,  -5^,  -5^\  -4*,  -JV  ..^^,  _^^- 

rJli  ";T.'  ;r?ii,7^''  "-*^'  -^^>  -♦"'  -♦  "*^>  -*'>  -*'*  -^^^  -*^ 
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F,  iN  )^^  Q.  Sella. 
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Oh  1=155°  32' 
6>Al'=112  33' 
(?A1'=100   14 


iAi  =137°  68' 
*-2A^=125  39 
t-2Al'=155    4 


i?Ai  =144°  21' 
^Ai'=164  5 
»-2a*-2=120. 


Cleavage:  i?  rather  imperfect  Twins:  composition-face  —J,  as  in 
f.  113,  which  consists  of  four  individuals ;  O  or  basal  plane,  as  in  f.  1 14 ; 
also  R  and  I.    Also  massive,  stmctiire  granular,  sometimes  impalpable. 


112 


fOT^ 


us 


J? 


\ 


t3 


t2 


lU 


<^^ 


H.=2— 2'5.  G.=r5-7— 5-9.  Lustre  metallic-adamantine.  Color  black, 
sometimes  approaching  cochineal-red.  Streak  cochineal-red.  Translucent 
— opaque.     Fracture  conchoidal. 

Comp.— 8  Ag  S+8b*  S'=Siilphiir  17*7,  antimony  22*5,  silyer  69-8=100.  AnalTses:  1,  Bont* 
dorff(Ak.  H.  Stockh.,  1821,  »38);  2,  Wohler  (Ann.  d.  Phann.,  xxvil  167);  3,  Bottger  (Ramm. 
Handw.,  iL  106);  4,  F.  Field  (Q.  J.  Gh.  Soa,  xiL  12) : 


8 

Sb 

Ag 

1.  Andreaaberg 

16-61 

2i-85 

68*95,  gangue  0*30=98*70  BonsdorS 
60*2=100  Wohler. 

2.  Mexico 

18-0 

21-8 

3.  Zacatecaa,  Ilex. 

17-76 

24-69 

67*45=99*80  Bottger. 

4.  Ohfll 

17-45 

28*16 

69*01 =99-62  Field. 

Henckel  found  arsenic  in  rubj  silyer  (PjritoL,  169,  1725),  and  both  light  and  red  silrer  ores 
vere  afterwards  considered  arsenical,  until  Kluproth's  analysis,  detecting  antimony  alone,  in  1794 
(Bettr.^  L  141) ;  after  this  both  were  supposed  to  be  aDtimonial,  until  Proust,  in  1804  (J.  de  Phys., 
lix.  403)  showed  that  there  were  two  species,  an  antimonial  and  an  arsenical. 

Pyr.,  etc. — ^In  the  closed  tube  fuses  and  gives  a  reddish  sublimate  of  sulphid  of  antimony ;  in 
tbe  open  tube  sulphurous  fumes  and  a  white  sublimate  of  oxyd  of  antimony.  B.B.  on  charcoal 
foses  with  spirting  to  a  globule,  gives  off  sulphid  of  antimony,  coats  the  coal  white,  and  the  assay 
is  converted  into  sulphid  of  silver,  which,  treated  in  O.F.,  or  with  soda  in  R.F.,  gives  a  globule  of 
fine  silver.  In  case  arsenic  is  present  it  may  be  detected  by  fusing  the  pulverized  mineral  with 
soda  on  charcoal  in  R.F. 

Decomposed  by  nitric  acid  with  separation  of  sulphur  and  antimonous  acid. 

Oba. — ^The  darkled  silver  ore  occurs  principally  with  calcito,  native  arsenic,  and  galenite, 
stAndreasbergin  the  Harz;  also  in  Saxony,  Hungary,  Norway,  at  Oaudalcaual  in  Spain,  and  in 
Gomwall.  In  Mexico  it  is  worked  extensively  as  an  ore  of  silver.  In  Chili  it  is  found  in  crystals 
at  mine  Dolores  and  ChaSaroillo  near  Copiapo.  In  Nevada,  at  Wa^oe  in  Daney  Mine;  in  Ophir 
mine,  rare ;  abundant  about  Austin,  Reese  river,  but  no  good  crystals ;  at  Poorman  lode,  Idaho, 
in  masses  sometimes  of  several  hundred  weight,  along  with  cerargyrite. 

A  hghi-red  ore  from  Andreasberg,  according  to  ZLicken,  contains  no  arsenic.  A  gray  ore  from 
the  same  locality,  contains  both  arsenic  and  antimony,  and  may  be  miargyrite.  Oq  cryst.  of 
pjrargyrite,  see  Q.  Sella,  Acad.  Sci  Torino,  8vo,  1856. 

AJt—Oocun  like  proustite,  changed  to  argentite  (Ag  S);  to  pyrito;  so-called  argentopjrite 
elver. 

Digitized  by  ^OOQ IC 


96  fiULPHARSENITES,   ETO, 


118.  PROnSTTTB.  Argentum  rude  rubrum  translucidum  carbunculis  Biinile,  Oerm.  Durcl 
sichtig  Kodtguldenerz,  Agric,^  862,  Interpr.,  462,  1546.  Argentum  rubri  colons  pcllucidui 
Schon  Rubin  Rothguldenerz,  Geaner^  Foss.,  62,  1565.  Minera  argeuti  rubra  pellucida  WaiL^  31 
1Y47.  Ruby  Silver  Ore  pt  HiU.  Argent  rouge  arsenicale  Proust^  J.  de  Phys.,  lix.  404,  180 
Lichtes  Rotbgultigors  pt,  Arsenikalisches  id.,  Arseuiksilberblende,  Germ.  Rubiublende  ; 
Arsenical  Silver  Ore ;  Light  Red  Silver  Ore.    Proustite  BeucL^  Tr.,  ii  445,  1882. 

Ehombohedral.  Ba  5=107°  48',  0Ali=lS7°  9' ;  a=0-78506.  Als 
granular  massive. 

H.=2— 2'5.  G.=5'4:22— 5*56.  Lustre  adamantine.  Color  cocliinea 
red.  Streak  cochineal-red,  sometimes  inclined  to  aurora-red.  Subtranspj 
rent — subtranslucent.     Fracture  conchoidal — ^uneven. 

Oomp.— 3  Ag  S  + As'  S'=Sulphur  19'4,  arsenic  15-2,  silver  65*4=100.  Analyses:  1,  H.  Ro 
(Pogg.,  XV.  472) ;  2,  F.  Field  (Q.  J.  Chcm.  Soa,  xii.  12) : 

1.  Joachimsthal        8  19-51        As  1509        Ag  64-67        Sb  0-69 =99 -96  Rose. 

2.  Chili  19-81  16-12  64-88=99"8l  Field. 

P3nr.|  etc. — In  the  closed  tube  fuses  easily,  and  gives  a  faiot  sublimate  of  sulpbid  of  arsenii 
in  the  open  tube  sulphurous  fumes  and  a  white  crystalline  sublimate  of  arsenous  acid.  B.B.  < 
charcoal  fuses  and  emits  odors  of  sulphur  and  arsenic ;  by  prolonged  heating  in  O.F.,  or  with  so< 
in  R.F.,  gives  a  globule  of  pure  silver.    Some  varieties  contain  antimony. 

Decomposed  by  nitric  acid,  with  separation  of  sulphur  and  arseuoos  acid. 

Obs. — Occurs  at  Freiberg,  Johauugeorgeustadt,  Maricnberg,  and  Annaberg;  at  Jonchimsth 
in  Bohemia ;  Wolfach  in  Baden ;  Markirchen  in  Alsace ;  Chalanohes  in  Dauphine ;  Guadalcan 
in  Spain;  in  Mexico;  Peru;  Chili,  near  Copiapo,  at  Chanargillo,  some  crystals  8  in.  long  ( 
Forbes.)  In  Nevada,  in  the  Daney  mine,  and  iu  Corastock  lode,  but  rare ;  in  veins  about  Austi 
Lander  Co ;  in  microscopic  crystals  in  Cabarrus  Co..  N.  C,  at  the  McMakin  mine ;  in  Idaho, 
the  Poorman  lode,  with  pjrrargyrite,  native  silver  and  gold,  and  oerargyrite. 
•  Named  after  the  French  chemist,  J.  L.  Proust. 

Alt. — Occurs  altered  to  pyrrhotite,  Breith. 

119.  BOT7RNONITB.  Ore  of  Antimony  (jf^.  EndeUion)  P.  RasUeigh^  Spec.  Brit  Min.,  L  3 
pL  xix.,  1797.  Triple  Sulphuret  of  Lead,  Antimony,  and  Copper  Boumon  (with  figs.),  Ph 
Trans.,  30,  1 804 ;  CK  JIaicheU  (anaL),  ib.,  63.  Bournonite,  Antimonial  Lead  Ore,  Jamest 
GysLf  ii  579,  1805,  iiL  372,  1816.  Spiessglanzblei  Karst,  in  Klapr.  Bcitr..  iv.  82,  1807,  ai 
Tab.,  68,  1808.  Plomb  sulAir^  antimonifere  ZT.,  Tabl,  1 809.  Endellione  JBtmm.,  Cat.  Mil 
409,  1813.  Schwarz  Spiesglanzcrz  Wem.  Autimoine  sulfur^  plumbo-cupriftTe  H.,  Tr.,  i 
1822.    Radelerz  [= Wheel  Ore]  Kapnik  miners,    Endellionite  Zippe,  Char.  Min.,  213,  1859. 

Prismatischer  Spiesglas-G-lanz  MoJis,  Char.,  1820;  Prismatoidischer  Kupfer-Glanz  Mol 
Grundr.,  ii  659,  1824.  Antimonkupfer-Glanz  Brdih,  Wolchit  Haid.^  Handb.,  564,  18^ 
Wolchite. 

Orthorhombic.  /A  7=93°  40',  0  A  1-1=136°  17^  a:h:  (?=0-95618 
1  :  1*0662.  Observed  planes:  0 ;  vertical,  i-i,  i-z,  i-|,  i-|,  i-2,  t-8,  i-^^  i- 
£-1,  i-J;  domes,  fr,  fz,  l-i,  8-i;  \-l,  fi,  fi,  fl,  ft,  1-t,  ft,  fi,  2-i,  3-3 
octahedral,  i,  i,  f ,  |,  1,  2,  1-2,  2-2,  3-8,  |-3,  1-T,  H,  1-2,  2-2. 

0  A  f  1=154^  2r.  O  A  J=146°  45'.        1  A  1,  mac.,=114°  6'. 

0  A  1-7=147  29.  0  A  1=127  20.  1  A  1,  brac]i,=109  6. 

O  A  1-2=133  26.  0  A  1-5=144  29.  i-2  A  i-2,  ov.  i-i,=129  44. 

O  A  2-2=115  20.  0  A  1-1=138  6.  t-2  A  i-2,  ov.  i.J,=123  52. 
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Gleavuge:  ii  imperfect;  i-l  and  0  less  distinct.  Twins:  composition- 
face  //  crystals  often  cruciform  (f.  116),  crossing  at  angles  of  93°  40'  and 
86®  ^0';  hence,  also,  cog-wheel  shaped.    Also  massive :  granular,  compact 
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Kagyag. 

H.=2'5— 3.  G.=5'7— 5*9.  Lustre  metallic.  Color  and  streak  stee'.- 
gray,  inclining  to  blackish  lead-gray  or  iron-black.  Opaque.  Fractuie 
conchoidal  or  uneven.     Brittle. 

Oomm  Var — 8  (Ou,  Pb)  8+Sb"  &,  or  (3  Ou  8+Sb«S')+2  (3  Pb  S+Sb«  S*)  Ramin.= Sulphur 
19-7,  antimony  26-0,  lead  42*4,  copper  12*9=  100.  Analyses:  1,  H.  Rose  (Pogj?.,  xv.  673);  3, 
Sncfing  (Etamm.  Handw.,  123);  3-5,  Rammelsberg  (Pogg.,  Ixxvil  253);  6,  0.  Kuhlemann  (Za 
Xat  Ver.  HaUe,  tuL  500);  7,  P.  Field  (Q.  J.  Ch.  Soa,  xiv.  158);  8,  9,  Dufr^noy  (Ann.  d.  M.,  m 
X.371): 


1.  Neudorf 

2.  ** 

3.  Heiseberg 
4. 

6.  Wolfsberg 

6.  dausthal 

7.  Corawall 

8.  Alais 

9.  Mexico 
10.  Huasco 


8 

8b 

Pb 

20-31 

26-28 

40-84 

19-63 

25-68 

41-38 

19-49 

24-60 

40-42 

18-99 

24*82 

4004 

19-76 

24-34 

42-88 

(})  18-81 

23-79 

40-24 

20-30 

26-30 

40-80 

19-4 

29-4 

38-9 

17-8 

28-3 

40-2 

20-45 

26-21 

40-76 

Cu 

]  2-65 =100-08  Rose. 

12-68=99-37  Sindiug. 

13-06=97-57  Eamm. 

15-16=»9-0I  Ramm. 

13-06=100-04  Ramm. 

12-99,  Fe  2-29,  Mn  0-17,  Si  2-60=100  K. 

12-70=100'10  Field. 

12-3=100  Dufrenoy. 

13-3=99-6  Dufr^noy. 

12-52=99-94  Field.     G.=5-80. 


The  Heiseberg  mineral  (No.  4)  is  light-gray,  and  occurs  in  tabular  crystals,  with  an  uneven 
aondioidal  firacture,  and  submetallic  lustre.  G.=5-703,  Zinckeu ;  5'726  and  5*792,  Bromeis ;  5*779, 
Rammetoberg. 

Another  variety  (No.  3)  is  iron-black,  with  the  faces  of  a  rhombic  octahedron  largely  developed. 
Fracture  oonchoidaL  Lustre  metaliia  Cr. =5-822  and  5847,  Bromeis;  5*844,  Zincken;  5*863, 
Bammelsberg. 

The  Wolfsberg  ore  (No.  5)  is  iron-black.  The  crystals  are  rectangular  prismatia  Fracture 
cofidioidaL    Lustre  metallic.    6. =5*7 26,  Rammelsberg;  5*796,  Zincken ;  5*801  and  5*855,  Bromoia. 

For  Zirkel  on  cryst.  and  history,  see  Ber.  Ak.  Wien,  xlv.  431,  1862.  Zirkel  makes  the  macro^ 
diagonal  of  the  crystal  above  the  vertical  axis ;  and  in  this  we  have  not  followed  him,  because ' 
the  above  is  strictly  the  normai  position  /or  the  vertical  axis,  or  that  which  homolojry  with  the 
cube  requires,  since  0  a  1-J  and  0  A  1-i  are  near  135".  The  faces  i-i  and  t-l  are  homologous  with 
the  cubic  faces,  and  I^  I  with  the  dodecahedral,  the  angle  between  which,  either  side  of  i-t,  is 
nea^90^ 

Pyr.,  etc. — ^In  the  dosed  tube  decrepitates,  and  gives  a  dark-red  sublimate.  In  the  open  tube 
gives  sulphurous  acid,  and  a  white  sublimate  of  oxyd  of  anlunony.  B.B.  on  charcoal  fuses  easily, 
aad  at  first  coats  the  coal  white,  fVom  antimonous  acid ;  continued  blowing  gives  a  yellow  coating 
of  oxyd  of  lead;  the  residue,  treated  with  soda  in  R.F.,  gives  a  globule  of  copper. 
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Deoomposed  by  nitric  acid,  affording  a  blue  solution,  and  leaving  a  residue  of  sulpliur,  and 
white  powder  containing  antimony  and  lead. 

Oba. — Occurs  in  the  mines  of  Neudorf  in  the  Harz  (which  include  the  Meisebeig  localities 
where  the  crystals  occasionally  exceed  an  inch  in  diameter;  also  at  Wolfsberg,  Glaustb&l,  an 
Androasberg  in  the  Harz;  with  quartz,  tetrahedrite,  and  phosphorescent  blende,  at  Kapnik  i 
Transylvania,  in  flattened  crystals;  at  Servoz  in  Piedmont,  associated  with  pearl  spar  sn 
quartz.  Other  localities  are  the  parish  of  Braunsdorf  and  Gersdorf  in  Saxony,  OLsa  in  Carinthij 
etc. ;  Endellion  at  Wheal  Boys  in  Cornwall,  where  it  was  flrst  found,  and  hence  called  endeUian 
by  Gouut  Boumon,  after  whom  it  was  afterward  named;  in  Mexico;  at  Huasco-Alto  in  Chllj 
at  Machacamarca  in  Bolivia ;  in  Peru. 

Alt.— Occurs  altered  to  cerussite,  malachite,  azurite,  and  also  (as  Rammelsberg  has  shown)  ( 
the  mineral  called  wokhUe^  which  occurs  in  similar  crystals,  with  the  same  hardness  and  sam 
sp.  gr.  (5*88— 6'94  Ramm.).  It  was  originally  from  Wolch  in  Garinthia,  but  occurs  also  at  Olsj 
with  true  boumonite. 

SehiOtter,  in  his  analysis  of  wolchite  from  W51ch,  obtained  (Baumgartn.  ZS.,  vilL  284)  S  28*6< 
Sb  16-65,  As  6-04,  Pb  29-90,  Cu  17-85,  Fe  1*40 =99-94.  Rammelsberg  found,  as  the  mean  of 
analyses  (Min,  Ohem.,  80),  S  16-81,  Sb  24-41,  Pb  15-59,  Cu  42*83,  Fe  0-86=100,  excluding  th 
percentage  of  mixed  carbonate,  sulphate,  and  antimonial  salts  of  lead  and  copper,  and  some  watei 

12a  STYLOTTPITE.    Stylotyp  v.  KobeU,  Ber.  Ak.  Munchen,  1865,  L  163,  1865.    CafiutiU 

ChUianrmnera, 

Orthorhombic.  I A  I  about  92^°,  near  that  of  Bonnionite.  Twins 
oruciform,  angle  of  intersection  near  90°.     Cleavage :  none  distinct. 

H.=3.  G.=4'79.  Lustre  metallic.  Color  iron-black;  streak  blacli 
Fracture  imperfectly  conchoidal,  uneven. 

Oomp. — 3  (6u,  Ag,  Fe)  S  +  Sb'  S',  the  species  being  an  iron-silver-copper  boumonite  (ratio  € 
-^  Ag  :  Fe=2  :  1,  and  6u  :  Ag=6  :  l)=Sulphur  24-9,  antimony  31-6,  copper  2S-:?,  silver  8*0,  iro 
7-3=100.    Analysis :  v,  Kobell  (L  a): 

S  Sb  Ou  Fe  Ag 

24-30  30-53  28-00  7-00  8-30,  Pb,  Zn  <r.=98-13 

Fyr.,  etc — ^B.B.  decrepitates,  and  fuses  very  easfly.  On  charcoal  a  steel-gray  globule,  whicJ 
is  magnetic;  fumes  of  antimony,  and  some  lead  coating  the  ooaL 

Obs. — ^From  Oopiapo  in  ChilL 

Named  from  irrvAoc,  column^  and  rriro;,  Jbrmj  in  allusion  to  the  columnar  form,  in  which  it  differ 
from  tetrahedrite,  although  appreaching  it  in  composition. 

121.  WrmOHENITZI.  Knpferwismutherz  Setb.,  Denks.  d'Aerzte  u.  Nat  Schwab.,  L  419 
Klapr.^  Beitr.,  iv.  91, 1807.  Bismuth  sulfVire  cuprlf^re  lY.  Oupreous  Bismuth ;  Cupriferoua  Su] 
phuret  of  Bismuth.  Wismuth-Kupfererz  i«m^.,  1826.  Wittichit  v. -Kb6.,  Taf.,  13, 1863.  Witti 
chonit  £0iin^.,  Uebers.  IB53, 118,  1B55. 

Orthorhombic,  Observed  planes  0,  i-J,  i-l,  1-?,  l-i,  /,  and  isomorphoui 
with  boumonite,  Breith, ;  prismatic  angle  of  110°  50',  Sandberger.  Mas 
sive  and  disseminated ;  also  coarse  columnar,  or  an  aggregate  of  imperfec 
prisms.     Cleavage  in  one  vertical  direction. 

H.=3'5.  G.=5;  4*3,  fr.  Gallenbach,  Hilger.  Color  steel-gray,  tin 
white,  tarnishing  pale  lead-gray.     Streak  black. 

Oomp.— 3  6u  S+Bi'S"  (from  Schneider's  analyses) =Sulphur  19*44,  bismuth  42-11,  coppe 
38-45=100;  3  (Ou,  Pe)  8+Bi«S»,  from  Hilger's. 

Analyses:  I,  Klaproth  (1-  c-);  2,  Schenck  (Ann.  Oh.  Pharm.,  xci.  232);  3,  Tobler  (ib.,  xcvl  207) 
4-7,  Schneider  (Pogg.,  xciil  306,  472,  xcvii.  470,  cxxviL  302);  8,  Hilger  (ib.,  cxxv.  144): 

S  Bi  Cu  Fe 

1.  Wittichen  12*68  47-24  34*66  =94*48  Klaproth. 

2.  '*  17*79  48-13  81*14  2*64=99*60  Schendc 
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Bi 

Cu 

Fe 

S.  Vitdcheii 

17-26 

49-65 

31-56 

2-91=101-3^ToWer. 

4. 

1616 

61-83 

81-31 

— =99-29  Schneider. 

6. 

15-87 

50-62 

38-19 

— =99-68  Schneider. 

«.        « 

m  17-10 
(f)  18-69 

47-44 

34-09 

0-20,  Go  0-36=99-19  Schneider 

1. 

61-40 

28-82 

0-91 =99-8i  Schneider. 

8          " 

18-21 

41-53 

36-91 

a-I3=99-78  HUger. 

Pyr. — In  the  open  tube  gives  sulphurous  Axmes  and  a  white  sublimate  of  sulphate  of  bismuth. 
U3.  ou  charcoal  fuses  easily,  at  first  throws  out  sparks,  and  coats  the  coal  with  oxfd  of  bismuth^ 
the  residue  with  soda  in  K.F.  gives  a  globule  of  metallic  copper.  Soluble  in  muriatic  acid,  with 
erolation  of  sulphuretted  hydrogen ;  decomposed  by  nitric  acid,  with  separation  of  sulnhur. 

Obs. — ^From  cobalt  minos  with  barite,  near  Witticben  in  Gallenbach,  Baden ;  analyses  4-6  are 
of  specimens  from  the  Neugliick  mine,  and  7,  8,  from  the  Daniel  mine ;  also  at  Zell,  near  Wolfach ; 
at  Christophsaue  near  Freudeustadt 

Alt, — Undergoes  easy  alteratiou,  becoming  yellowish-brown,  then  red  and  blue  extemaDy, 
forming  apparency  covellite;  also  dmnging  to  a  greenish  earthy  mineral,  which  Is  a  mixture  of 
malachite,  oxyd  of  bismuth,  and  hydrated  oxyd  of  iron ;  also  to  an  earthy  yellow  bismutite  and 
bismutii-ochre.     (Sandberger,  Jahrb.  Min.,  1865,  274.) 

122.  BOUIiANGBRITB.  Plomb  antimonie  sulfure  Boulanger^  Ann.  d.  M.,  IIL  tIl  576,  1836. 
Schwefelantimonblei  Gtrm.  Snlphuret  of  Antimony  and  Lead.  Boulangerit  Thavlow^  Fogg.,  xli 
216,  1837 ;  HaasttL,  ib.,  xlvL  281.     Embrithito,  Plumbostib,  Breith.,  J.  pr.  Ch.,  x.  442,  1837. 

In  plumose  masses,  exhibiting  in  the  fracture  a  crystalline  structure ; 
also  granular  and  compact. 

H.=2'5— 3.  G.=5-75—  6*0.  Lustre  metallic.  Color  bluish  lead-graj^ ; 
often  covered  with  yellow  spots  from  oxydation. 

Compb— d  Pb  S  +  Sb^'=Sulphur  182,  antimony  231,  lead  58*7  =  100.  Analyses:  1,  BouLm- 
ger  (Ann.  d.  1L»  IIL  yiL  675);  2,  Thaulow  (Fogg.,  xli.  216);  3,  Bromeis  (Fogg.,  xlvi  281);  4, 
Brael  (ilx) ;  5,  Abendroth  (Fogg.,  xlril  493);  6,  Rammelsberg  (3d  Suppl,  28);  7,  8,  E.  Bechi  (Am. 
J.  Sd.,  IL  ziy.  60);  9,  G«Qth  (private  contrib.): 

Fb 

53-9,  Fe  1-2,  Cu  0-9=100  Boulanger. 

55-57=99-03  Thaulow. 

56-29=99-54  Bromeis. 

63-87,  Fe  1-78,  Ag  0  05=98-47  BrueL 

55-60=100-07  Abendroth. 

55-16=100  Rammelsberg.    a.=5-96. 

53-15,  Ou  1-24,  Zn  1*41,  Fe  0-35=100-28  Bechi 

^5  39    "   1-25   "  0-09   "   0  28 =101-52  Bechl 

54-8-2,  Fe  0-42,  Ag  <r.=100  Genth. 
Pyr. — Same  as  for  ziukenite. 

Obs. — Quite  abundaut  at  Molidres,  department  of  Gkird,  in  France ;  also  found  at  Nasafjeld'in 
Upland;  at  Nertschmsk;  Ober-Lahr  inSayn-Altenklrchon;  Wolfsberg  in  the  Harz ;  near  Bottino 
in  Tuscany,  both  massive,  adcular,  and  fibrous. 

EmbrUhiU  is  from  the  locality  of  boulangerite  at  N'ertschinsk,  and  is  probably  the  same  species. 
It  is  granular  in  texture,  of  a  lead-gray  color,  has  G.=6'29 — 6-:Ul ;  and  contains,  according  to 
Plattner  (L  c.),  lead  53-3,  copper  0*8,  silver  0-04,  along  with  antimony  and  copper.  Named  from 
(tf^oidjK,  heavy, 

PbanboaUb  is  also  fh>m  Nertschinsk.  It  consists,  according  to  Flattner,  of  antimony,  arsenic^ 
sulphur,  a  littlo  iron,  with  58-8  p.  a  of  lead;  and  appears  to  he  boulangerite.  Named  from plumf 
hnn  and  AttKuiik 


8 

Sb- 

1.  IColi^res 

18-5 

25-5 

2.  Nasafjeld, 

18-86 

24  60 

3.  Nertschinsk 

18-21 

3504 

4. 

19-11 

23-66 

5.  Ober-Lahr 

1906 

25-40 

6.  Wolfsberg 

18-91 

25-94 

7.  Tuscany,  mass. 

17-99 

2608 

8.        "        aeic 

17-82 

26-74 

9.  Union  Co.,  Nev. 

1791 

26-85 

123.  KOBBLUTB.    Kobellit  SdUerbergy  Ak.  H.  StockK,  188,  1839 ;  Jahresb.,  xx.  215.' 

Eesembles  gray  antimony,  but  brighter  in  lustre ;  structure  radiated.    - 
G. =6-29- 6-32,  Satterberg ;  6-145,  Ramm.     Soft.     Color  blackish  lead- 
gray  to  steel-gray.     Streak  black. 

Oomp<-<3FbS+Bi*S»)  +  (3FbS+Sb*8»)Bamm.=3PbS+(Bi,  Sb)«S«=  Sulphur  16-8,bi8mufli 
18-2,  antimony  10-6,  lead  54*4=100. 
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ADalyses:  1,  Satterberg  (loc.  dt);  2,  Bammelsberg  (J.  pr.  Cli^  IzzzyL  340): 

S  Sb  Bi  Pb  Fe         Cu 

1.  17-86    9-24    2T-05    40-12    2-96    0*80,  gangue  l-45=99-48  a 

2.  17-47    10-43    20-62    48*78    1*55    =98*75  R. 

Kammelsberg's  analysis  represents  the  composition  of  pure  kobellite  after  excluding  5  61  p. 
oobaltiferous  pyrites,  and  3*67  p.  c.  chaloopyrite,  present  as  mecliaoical  impurities  in  the  spei 
men  analyzed. 

P3rr*)  etc. — ^B.B.  in  the  closed  tube  fuses  and  gives  a  faint  sublimate  of  sulphur.  In  the  op< 
tube,  sulphurous  fbmes  and  a  sublimate  of  ozyd  of  antimony.  On  charcoal  fuses  and  forme 
ooating,  the  outer  edge  of  which  is  white  from  antimonous  acid,  eta,  and  near  the  assay  da 
?ellow.    Soluble  in  concentrated  muriatic  acid,  with  evolution  of  sulphuretted  hydrogen. 

Obs. — From  the  cobalt  mine  of  Hvena  In  Sweden,  associated  with  actinolite,  chaloopyrite,  ai 
small  reddish-white  cijstals  of  a  oobaltiferous  mispickel  (Kobaltarsenikkies).  Named  ailcr  v 
KobelL 

124.  AIEXNITB.  Nadelerz  Mdhs,  Null's  Elab.,  ill  726,  1804.  Bismuth  sulfur6  plumbo-cup 
f(^re  ^.,  Tabl,  105,  1809.  Needle  Ore;  Adcular  Bismuth ;  Cupreous  Bismuth.  Aikinite  Oit 
mafif  Min.,  127,  1843.  Patrmito  Raid.,  Handb.,  568,  1845.  Belonit  Glock^  Syn.,  27,  18^ 
Aciculite  Nicol,  Min.,  487,  1849. 

Orthorhorabic.  /a/=110°  .nearly,  Homes.  Crystals  long,  imbedde 
acicular,  longitudinally  striated.     Also  massive. 

H.  =  2-2-5.  G.=6-l-6-8;  6-757,  Frick.  Lustre,  metallic.  Col 
blackish  lead-gray,  with  a  pale  copper-red  tarnish.  Opaque.  Fractu 
uneven, 

Oomp,— (8  €u  S+Bi«  S«)  +  2  (3  Pb  S  +  Bi«  S«)=3  (eu,  Pb)  S+Bi»  S"=Sulphur  16-7,  bismia 
86*2.  lead  36*1,  copper  11-0=100.    Supposed  to  be  isomorphous  with  boumonite. 

Analyses:  1,  2,  Frick (Pogg.,  xzzi.  529) ;  3,  Chapman  (PhlL  Mag.,  III.  xxxi.  541) ;  4^  Henna 
(J.  pr.  Ch.,  Ixxv.  452) : 

S  Bi  Pb  Cu  Ni 

=98-15  Prick;  G.=6-757. 

=99-70  Frick. 

=  99-64  Chapman ;  G. = 6'1 . 

0-36,  Au  009=  100  Henn. 

Pjrr^  etc. — ^In  the  open  tube  gives  sulphurous  fhmos,  and  also  a  white  sublimate,  which  m 
be  fused  into  dear  drops  that  are  white  on  Cbolmg ;  the  assay  becomes  surrounded  with  a  bla 
fhsed  Ozyd,  which  on  cooling  is  transparent  and  greenish-yellow.  B.B.  on  charcoal  fuses  a 
gives  a  white  coating,  yellow  on  the  edge  nearest  the  assay ;  with  the  fluxes,  roactious  for  cc 
per,  and  after  long  blowing  a  globule  of  metallic  copper. 

Decomposed  by  nitric  acid,  with  separation  of  sulphur  and  sulphate  of  lead. 

Obs. — Occurs  at  Beresof  near  Katharinenburg,  Urals,  with  gold,  malachite,  and  galenite, 
white  quartss.  In  the  United  States,  in  the  gold  region  of  Georgia  (?)  in  slender  crystals,  soi 
of  which  have  a  centre  of  gold,  and  others  are  altered  to  bismuth-ochre  or  cupreous  carbonate 
bismuth  (Genth,  Am.  J.  So.,  IL  xxxiii.  190);  probably  at  Gold  Hill,  Rowau  Co.,  N.  Carolina. 

Alt. — Occurs,  as  just  stated,  altered  to  bismuth-ochre  and  native  gold. 

Ebtzbantitb  Hermann  (J.  pr.  Ch.,  Ixxv.  450,  1869).  A  lead-gray  ore  of  bismuth,  occurrii 
mixed  with  the  product  of  its  alteration,  at  Retzbanya  in  Hungary  It  is  without  trace  of  crj 
taUization;  H.=2-5;  G.=6-21.  Aflforded  Hermann,  S  lL-93,  0  7-14,  Bi  88-:i8,  Pb  36-01,  j 
1-93,  Ou  4-22=99-61. 

126.  TETRAHBDRITB.  Argentum  arsenico  cupro  et  ferro  mineralisatum,  Falerts,  Grauer 
Minera  argenti  grisea,  WcULj  313,  1747.  Falerz,  Argentum  cupro  et  antimonio  sulph.  miner 
isatum,  OronsLj  157,  1758;  Pyrites  cupri  griseus,  Fahlkupfererz,  OronsU,  175, 1758.  Argentt 
oinereum  crystallis  pyramidatis  trigonis  v,  BorUy  Llthoph.,  i.  82,  1772.  Cuprum  cinereum  cry 
trigonis,  etc.,  v,  Bom^  ib.,  108.    Fahlerz,  Kupferfahlerz,  Schwarzerz  pt,  Antimonfahlerz,  (T^r 
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1.  Beresof 

1605 

34-62 

85-69 

11-79 

2. 

16-61 

36-45 

3605 

10-59 

8.        " 

18-78 

27-93 

40-10 

12-63 

4.        " 

16-50 

34-87 

36-31 

10-97 
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Ifme  de  caiTTe  grise  de  LisUj  Grist,  iil  815  (with  flgs.  crjst),  1*783.  Ouiyre  gris  f^.  Gray 
Copper  Ore.  Panabose  BeucL,  Tr.,  ii.  438,  1832.  Tetraedrit  HcUd,^  Haadb.,  563,  1846.  Glino. 
Writ  pt,  Eahlit,  Brtith^  B.  H.  Ztg.,  xxv.  181. 

Arg&tif. :  Argeatum  rude  album  pt.  Agric^  Foss.,  362,  1546.  Weiagylden,  Minera  argent! 
^pt,  WalLj  312,  1747;  Gronstedt,  156,  1758.  Weissgultigerz  pt,  Silberfahlerz,  Qraugatigen 
pt  Schwarzgatigerz  pt,  Germ.  Freibergit  Kenng^  Min.,  117, 1853.  Poljtelit  v,  JSToi.,  Tat,  10, 
15:3  [not  of  Gtocifc.,  Syn.,  31, 1847], 

MtTaaial:  Schwarzerz  pt  Wem.  Quecksilberfahlerz.  Grauglltigerz  pt  Hansm.  Spaniolitb 
f.£b&,  MIn.  Namen,  98,  1853.  Schwatzit  Kenng^  Ifin.,  L  c,  1853.  Hermesit  Breiih,^  K  H. 
l^  XX?.  182. 

Isometric;  tetrahedral.  Observed  planes:  tliose  off.  117,  with  also  4-4, 
^^^•.H¥-S^;  oil  one  crystal  from  Kahl,  1,  2-2,  H.  Y-¥.  -1,  -2-2, 
-44.  —5-5  ?,  with  O  and  i,  Hessenberg.  Twins,  composition  face  octahe- 
dral, producing,  wheji  the  composition  is  repeated,  the  form  in  f.  119,  tho 
simpler  condition  of  which  is  shown  in  f.  118,  a  solid  seemingly  made  of 


117 


119 


two  interpenetrating  tetrahedrons ;  also  forms  similar  to  f.  62,  63,  p.  21,  in 
whidi  the  tetrahedrons  are  united  in  a  revereed  position.  Also  massive  ; 
granular,  coarse,  or  fine ;  compact  or  crypto-crystalline. 

IL=3— 4'5.  G.=4'5— 5'11.  Lustre  metallic.  Color  between  light 
fiint-gray  and  iron-black.  Streak  generally  same  as  the  color ;  sometimes 
iaclined  to  brown  and  cherry-red.  Opaque ;  sometimes  subtranslucent  in 
very  thin  splinters,  transmitted  color  cherry-red.  Fracture  subconchoidal 
-uneven.     Eather  brittle. 

Oomp,  Var.— 4  Cu  S  +  Sb'  S',  with  part  of  the  copper  often  replaced  by  iron,  zinc,  silver,  or 
^disilTer,  and  rarely  cobalt,  and  part  of  the  antimony  by  anenic,  and  rarely  bismuth ;  wheuoe 
'^  general  formula  4  (eu,  Fe,  Zn,  Ag,  Hg) + (Sb,  As,  Bi)'  S*.  Ratio  Ag  +  Ou :  Zn  +  Fe  generally 
=2:1.    There  are  thus : 

L  An  antimonial  series ; 

B.  An  arsenio-antimonial  series ; 

C.  A  bLsmuthic  arsonio-antimonial ; 

bca(ks  an  arsenical,  in  which  arsenic  replaces  all  the  antimony,  and  which  is  made  into  a  distinct 
s^«d^  named  ieananUk,  In  the  analyses  below  the  largest  amount  of  arsenic  given  is  about  29 
P>  c  ianal  20.) 

Var.  1.  Ordinary,  Containing  little  or  no  silver  (Cupreous  tetrahedrite ;  Kupferfahlerz,  lichtea 
Fahierz,  Graugiltigeiz  pt,  GcTTw.).    Color  steel-gray  to  dark  gray.    G.=5 — 5*8. 

^  Jirgatiifuvus ;  F^eibergUe  (Syn.  above).  Light  steel-gray,  sometimes  iron-black.  G.=4'8 
-s.octesa. 

I.  MercviferoHS ;  Schwaisite  (Syn.  above).  Color  gray  to  iron-black.  G.— 5— 5*6.  Breithaupt 
<^S3gnates  the  ore  of  Sehwats  alone  schwcUatUe^  having  G.=5-107 ;  that  of  Kotterbach  and  otheiai 
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having  0.=6'2 — 5'28,  spaniolik;  that  of  Mopchellandsberg,  having  G.=5  5 — 5*566,  hermssiti 
(from  the  Grroek  for  Merourhis),  it  affording  Hg  24"  10,  Ag  5*62.  But  another  ore  from  Moscliel- 
iandsberg  contains  Hg  17*32  p.  a,  and  no  silver,  a  fact  which  shows  the  futility  of  attempts  to 
divide  up  tetrahedrite  into  distinct  groups  or  species. 

4.  FktHniferotts,    An  ore  ftom  G-uadalcanal,  Spain,  contains,  according  to  Vauquelin,  I — 10  p.  c 
'  of  platinum. 

In  distinguishing  these  varieties,  color,  as  above  seen,  is  a  poor  criterion,  it  depending  largelj 
on  the  amount  of  iron  present  The  argentiferous  ores  are  commonly  the  lighter  gray,  but  nol 
always  sa 

■  Analyses:  Ordinary,  1.  Kerl  (B.  H.  Ztg.,  1853,  No.  2);  2,  Bromeis  (Pogg.,  Iv.  117);  3,  Ame- 
iung  (Ramm.,  3d  SuppL,  61);  4,  Klaproth  (Beitr.,  iv.  61);  6,  tt  Eose  (Pogg.,  xv,  57G);  6,  C 
Knhlemann  (ZS.  nat  Ver.  Halle,  viil  5<i0,  Jahresb.,  1856,  834);  7,  J.  L.  Smith  (Am.  J.  Sci.,  II 
zliil  67);  8,  Sandmann  (Ann.  Cb.  Pharm.,  Izxziz.  364);  9,  H.  Bose(l-c.);  10,  Wandeslebei 
(JTahrb.  Pharm.  ii  105,  Jahresb.,  1854,  814) ;  11,  A  Lowe  (Bose's  Reis.  Ural,  L  197) ;  12,  Wittsteit 
(Viert  pr.  Pharm.,  iv.  72);  13,  Sandmann  (1.  a);  14,  Sandborger  (Jahrb.  Min.,  1865,  584);  15,  H 
Rose  (La);  1 6,  Ebelmen  (Ann.  d.  M.,  IV.  xl  47) :  17,  H.  Rose  (l  c.) ;  18,  Hilger  (Jahrb.  Min.,  1865, 
691) ;  19,  20,  v.  Bibra  (J.  pr.  Oh.,  xcvi.  2r>4). 

Argentiferous.  21,  Svanberg  ((Efv.  Ak.  Stockh.,  iv.  85);  22,  C.  Kuhlemann  (1.  a);  23,  J.  L 
Smith  (Gilliss's  Exp.,  iL  91);  24,  H.  Roue  (1.  a);  25  J.  L.  Smith  (Am  J.  Sci.,  II.  xliii.  67);  26 
Sander  (Ramm^  1st  SuppL,  52);  27-29,  Rammelsberg  (Pogg.,  IxxviL  251);  80,  Paykull  (<Efv.  Ak 
Stockh.,  1866,  85,  J.  pr.  Ch.,  c.  62) ;  81,  P.  A.  Genth  (Am.  J.  Sd.,  IL  xvL  83) ;  82,  Klaproth  (Beitr. 
iv.  73) ;  33,  34,  H.  Rose  (L  c). 

MarcuriaL  35-87,  v.  Hauer  (Jahrb.  g.  Jteichs.,  1852, 98,  J.  pr.  Cb.,  Ix.  55) ;  38,  Klaproth  (Beitr. 
iv.  65);  39,  v.  Hauer  (L  c);  40,  41,  Kersten  (Pogg.,  lix.  131,  lxvii.428);  42,  0.  Bechi  ( Am.  J.  ScL 
II.  xiv.  60);  43,  Scheidhauer  (Pogg.,  Iviii.  161);  44,  v.  Hauer  (L  c);  45,  H.  Weidenbusch  (Pogg, 
Ixxvi  86);  46,  G.  v.  Rath  (Pogg.,  xcvL  322);  47,  (Ellacher  (Jahrb.  Min.,  1866,  594): 


1.  ContaininQ  liUU  or  no  Silver. 


Sb 


As 


Cu      Pe       Zn      Ag 


1.  Rammelsberg,  maa. 

26-82 

28-78 

37-95 

2-24 

2-52 

2.  Durango 

23-76 

25-97 

37-11 

4-42 

502 

8.  Kamsdorf 

23-73 

28-87 

ir. 

88-78 

5-03 

3-59 

4.  Kapnik 

28-00 

22-00 

87-76 

3-25 

5-00 

5.        '» 

25-77 

23-94 

2-88 

37-98 

0-86 

7-29 

6.  Andreasberg 

25  22 

27 -3» 

0-67 

37-18 

8*94 

5-00 

7.  Arkansas 

26-71 

26-50 

ro2 

86-40 

1-89 

4-20 

8.  Momshausen 

(1)  24-61 

25-65 

1-66 

88-17 

1-59 

6-28 

9.  Dillenburg 

25-08 

25-27 

2-26 

38-42 

1-52 

6-85 

10.  Freiberg 

27-27 

17-40 

2-40 

42-02 

8-41 

1-89 

U.  Beresof 

26-10 

21-47 

2-42 

40-57 

292 

6-07 

12.  Cornwall 

25-64 

23-66 

4-40 

39-18 

6-99 

18.  Stahlberg 

(J)  25-52 

19  71 

4-98 

38-41 

2-29 

6-50 

14.  Schwarzwald 

26-40 

14-72 

6-98 

38-83 

6-40 

16.  Gersdorf 

26-33 

16-62 

7-21 

88-63 

4-89 

2-76 

16.  Algeria 

27-25 

14-77 

9-12 

41-57 

4-66 

2-24 

17.  Elsaoe 

26-83 

12-4« 

10-19 

40-60 

4-Gtt 

8-69 

18.  Kahl,  in  Zechstein 

28-84 

15*05 

10-19 

82-04 

4-86 

3-84 

19.  Algodon,  BoUvia 

19-66 

18-00 

19-80 

36-35 

4-29 

20.        «             " 

21-14 

11-64  2U-06 

38-72 

6-33 

.     •     ' 

2. 

Coniaining  SOver :  Freibergiie, 

dL  AphOumite 

30-05 

24-77 

ir. 

82-91 

1-31 

6-40 

cm 

22.  Clausthal 

25-54 

27-64 

84-59 

6-28 

g8 

8-43 

23.  ChiU 

26-88 

23*21 

3-05 

36-U2 

2-36 

4-52 

24.  Clausthal 

24-78 

28-24 

34-48 

2-27 

5-55 

%6.  Arkansas 

26-32 

27-01 

0-61 

33-20 

0-82 

6-10 

26.  Clausthal 

24-10 

26-80 

85-70 

4-50 

0-67=97-98  KerL 

1-09;  Pb  0-64^   und,  0-47-3 
98*38  Bromeis 
—=100  Amelung. 

0-25=96-25  Klaproth. 

0  62=99-84  Rose. 

l-58=10f»'97  Kuhlemann. 

2-30=99-02  Smith. 

0-62,  m  <r.=i'8-57  Sandm. 

0-88=100-18  Rose. 

0  06=99  45  Wandesleben. 
[o-56]=99-ll  Lowe. 
=99-87  Wittstein. 

0-69,  Ni  tr,,  Si  0-3rt=98-4(i 
Sandmnnu 

1-37,  Co4-21,Nitr.,  Bi4-6^ 
=98-46  Saudberger 

2-37=98-71  Rose. 
=99-61  Ebehnen. 

0-f.O,  quartz  0-41 =99-44  R. 

0-2-2,    Co  2-95,  Pb  0*43,   Bt 
l-88=l»9-74  Hilger 

0-58,  Hg  <r.=98-18  Bibra 

0-46,  Pb,  Hg  <r.=98-38B. 


3-09,      Pb   0-04,      Co   0-49, 
gangue  1 -29=100-37  Svanberg, 
3-18=100-61  Kuhlemann. 
8-41  =99-40  Smith. 
4-97  =  100-24  Rose. 
4-97=98-03  Smith. 
8-90,  Pb  0-90=100-90  Sand. 
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Heifleberg;  fiuuniw 


erysL 


27. 
28. 

29.  •* 

30.  Longban 

31.  Cabarrus,  N.  a 
S2.  WoUach 

33.  " 

34.  Freiberg 


35.  Poratsch,  Hongaiy 

36.  "  " 

37.  "  " 

38.  "  " 

39.  "  " 

40.  Y.  di  Castello 

41.  Angina,  TuEcany 
i'L       "  " 
49.  I|(lo,  Hougary 

44.  Zavatka     *' 

45.  Schwatz,  Tjrol 

46.  Eotterbach 


S  Sb  As        Gu       Fo  Zn  Ag 

24-22  26-44  31-53  436  3-26  7-27=9707  Ramm. 

24-69  25-74  32-46  4-19  SDO  7-55=97-63  Ramm. 

24-80  26-56  80-47  3*52  3-39  10-48,  Pb  0-78=100  Eamm 

23-32  [28-76] 80-(»4  1-86  6-02  10-0n=100  Paykull. 

25-48  17-76  11-65  80-73  1-42  2-58  1o-63=1«mi  Genth. 

25-60  27-00  25-50  7-00 13-25=98-25  Klaproth 

23-62  26-68  25*23  3*72  810  17-71=99-91  Rose. 

21-17  24-68  14-81  5-98  0*99  31-29=98-87  Rose.                   I 


3.  OontaintJig  Mercury :  SpanioUte. 


2200 
19-38 
24-89 
2600 
24-37 
2417 
28-40 
24-14 
(1)24-74 
26-90 
22-96 


31-56 
88-38 
80*18 
19-50 
25-48 
27-47 
27-47 
26-52 
19-34 
2rt-70 
21*85 


<r. 


4-23 
tr. 


39-04 
34-28 
3  2-80 
8900 
30-58 
85-80 
3.V90 
87-72 
37-54 
36-59 
34-57 


7-38 
9-46 
5-86 
7-50 
1-46 
1-89 
1-93 
1-64 
5-21 
7-11 
2-24 


6-05 
6-24 
6-23 
1-07 

1-34 


0-12 

o-io 

0-07 

0-09 
0-33 
0-33 
0-45 
tr. 
Oil 


(I)  22-63     19-34    294    35-34    0-87     069   

47.  tfosdiellaDdsberg  21-90    23-45    0-31     32-19     1-41    O'lO    010 


G.  in  anal  12,4-73;   1 
4-762;  37,4-738;  39,  5 


8,4-58;  21,4*87;  27,  4-89— 4-946;  28,4-526;  29, 
107;  41,  4-84;  44,  4605;  45,  5-107;  46,  5-356. 


Hg 

0-52=100-62  Haaer 

3-57=10007  Haoer 

6-57=99-3rt  Hauer. 

6-25=98-25  Klap. 
10-69=98-67  Hauer. 

2-70=98-41  Kersten. 

2-70= 97 -97  Kersten. 

8-08=99-73  Bechi. 

7-87=100  Scheidh. 

8-07=90-48  Uauer. 
15-57,  pfftnjj^e  0*80= 
98-83  Weideiibusch. 
17-27,  Pb  0-21,  Bi  0-81 
=  100  Rath. 
17-32,  Co  0-23,  Bi  1-57, 
gangue  1-39=99-87  0. 

4-852  ;  35,  4*582 ;  86, 


Cobalt  occurs  in  the  ore  of  8ch warzwald,  Moschellandsberg,  Schottenhofen  near  Zell,  Clara  near 
Schapbach,  and  others. 

Pyr.,  etc — Differ  in  the  different  yarieties.  In  the  closed  tube  all  fuse  and  give  a  dark-red 
sablimate  of  sulpliid  of  antimony ;  when  containing  mercury,  a  faint  dark -gray  subliuiate  appears 
at  a  low  red  heat ;  and  if  much  arsenic,  a  sublimate  of  sulphid  of  arsenic  first  formn.  In  the  open 
tobe  fuses,  gives  sulphurous  fumes  and  a  wliite  sublimate  of  antimony ;  if  arseuic  is  present,  a 
crystalline  volatile  sublimate  condenses  with  the  antimony ;  if  the  ore  contains  mercury  it  con- 
denses in  the  tube  in  minute  metallic  globules.  B.B.  on  charcoal  fuses,  gives  a  coating  of  anti- 
monous  acid  and  sometimes  arsenous  acid,  oxyd  of  zinc,  and  oxyd  of  lead ;  the  arsenic  may  be 
detected  by  the  odor  when  the  coating  is  treated  in  R.F. ;  the  oxyd  of  zinc  assumes  a  grecu  color 
when  heated  with  cobalt  solution.  The  roasted  miuerol  gives  with  the  fiuxcs  rcactious  for  iron 
and  copper;  with  soda  yields  a  globule  of  metallic  copper.  To  determine  the  presence  of  a  trace 
of  arsenic  by  the  odor,  it  is  best  to  fuse  the  mineral  on  charcoal  with  soda.  The  presence  of  mer- 
cory  is  best  ascertained  by  fusing  the  pulverized  ore  in  a  closed  tube  with  about  three  times  its 
weight  of  dry  soda,  the  metal  subliming  and  condensing  in  minute  globules.  The  silver  is  de- 
termined by  cupellation. 

Decomposed  by  nitric  acid,  with  separation  of  sulphur  and  antimonous  and  arsenous  acids. 

Oba. — The  Cornish  mines,  near  St.  Aust.,  have  afforded  large  tetrahedral  crystals,  with  rough  and 
doll  surfiioos.  More  brilliant  ciystallizations  occur  at  the  Levant  mine  near  St.  Just,  at  Condur- 
row  mine  and  other  places  in  Cornwall ;  at  Audreasbcrg  and  Clausthal  in  the  Harz ;  Eremnits 
in  Hungary;  Freiberg  in  Saxony*  Praibram  in  Bohemia;  Kahl  in  Spossart;  Kapniic  in  Transyl- 
vania; Dillenburg  in  Nassau;  and  other  localities  mentioned  above. 

The  ore  containing  mercury  occurs  in  Schmolnitz,  Hungary ;  at  Poratsclx,  Zavatka,  -and  Kottcr- 
bach  near  Iglo ;  at  Schwatz  in  the  Tyrol ;  and  in  the  valleys  of  Angina  and  Castello  in  Tuscany. 

Tetraliedrice  is  found  in  America ;  in  Mexico,  at  Durango,  eta ;  at  variouq  mines  in  Chili ;  in 
Bolivia;  at  the  Kellogg  mines,  10  m.  N.  of  Little  Rock,  Arkansas,  with  galenit(\  In  California  in 
Mariposa  Co.,  in  the  Pine  Tree  gold  vem  and  others ;  in  Shasta  Co.,  Chicago  claim.  lu  Nevada, 
abundant  at  the  Sheba  and  De  Soto  miues,  Humboldt  Co.,  massive  and  rich  in  silver  (the  Be  Soto 
ooDtaining  16*4  p.  c.  of  silver,  Allen);  near  Austin  in  Lander  Co.;  in  Arizona  at  the  Heintzelman 
mine,  containing  1^  p.  a  of  silver;  at  the  Santa  Rita  muie. 

AlU— Chalcopyrite,  malachite,  azurite,  amalgam,  boumonite,  erythrite,  cinnabar,  oovellite, 
oocar  as  pticudomorphs  after  tetrahedrite.  Also  a  red  pulverulent  mineral,  consisting  of  an  acid 
9f  antimony,  oxyd  of  copper  or  oxyd  of  mercury,  etc.    (See  AvimiolUe,) 

Aimvriie  of  Brauns  Qiitth.  nat  Gres.  Bern,  1854,  Kenngott's  Ueb.,  1855),  from  the  Annivei 
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valley  in  the  Yalais,  is  probably,  according  to  Kenngott,  only  tetrahedrite.    Brauns  obtained 
23-75,  Sb  8-80,  As  10-96,  Bi  4*94,  Cu  35-57,  Fe  3-85,  Zn  2-01,  quartz  9-40=  100-28.    Excluding  th 
quartz,  the  composition  corresponds  nearly  to  4  R  S  +  (As^S*,  Sb' S",  Bi*  S*).    It  occurs  onl 
massive,  and  is  mixed  with  clialcopyrite. 

StuderiU  of  Fellenberg  (Mitth.  nat  Ges.,  Bern,  1864,  178)  is  a  similar  compound  (Kcnng 
Min.  d.  Schweiz,  402).  It  is  from  Ausserberg  in  the  Upper  Yalais,  Switzerland.  Fellenbei 
obtained,  S  24-70,  Sb  1543,  As  11*38,  Bi  0*57,  Cu  37-89,  Fe  2-73,  Zn  506,  Pb  038,  Ag  0-9i 
gangue  1-81.     G.=4-657. 

A.  FiSLDiTE. — An  ore  from  mine  Altar,  30  leagueR  from  Ooquimbo,  afforded  F.  Field  (Q.  J.  CI 
Soc,  iv.  332),  S  30-35,  As  3*91,  Sb  20-28,  Cu  86-72,  Zn  7-26,  Fe  123,  Ag  0-075,  Au  0-003.  It  i 
soft,  of  greasy  appearance,  greenish-gray,  sMghtly  reddish,  with  powder  bright-red.  Domeyk 
considers  it  impure  with  blende,  pyrite,  and  g^onite.  Ettliug  observes  (ib.,  vL  140)  that  the  coi 
stitution  is  analogous  rather  to  enargite  than  tetrahedrite,  corresponding  to  the  formula  4  (6i 
Zn,  Fe,  Ag)  S  +  (Sb,  As")  S*.    Kenngott  has  named  it  Fiddiie, 

B.  Aphthontfe  (or  Aftonite)  Svanbcrg. — A  steel-gray  ore,  resembling  tetrahedrite,  if  not  idei 
tical  with  it;  H.=3;  G.=4-87;  and  it  contains,  according  to  Svanberg  (Bent  Jahresb.,  xxvi 
286),  S  3005,  Sb  (with  <r.  of  As)  24-77,  Cu  32-91,  Ag  3*<)9,  Zn  6*40,  Fe  1  31,  Co  0*49,  Pb  O-O 
gangue  1*29 =100-35.  Ratio  of  sulpliid  of  antimony  to  that  of  the  other  metals,  3  :  6-4.  Froi 
Wermlaud  in  Sweden. 

126.  PoLTTEUTB  GlocJc.^  Syu.,  31,  1847.  (Weissgultigerz  pt)  An  ore  consisting  mainly  o 
lead,  silver,  antimony,  and  sulphur,  docker  cites  Rammelsberg's  analysis  (Pogg.,  Ixviii.  511 
Min.  Ch.,  99)  of  an  ore  from  Hoffnung  Grottes  mine  near  Freiberg,  a  fine-granular  ore,  having  C 
=5-438 — 6-465,  apparently  homogeneous  but  somewhat  mixed  with  blende  and  pyrite.  Klaprot 
analyzed  a  related  weissgiiltigerz  from  the  Himmelsfiirst  mine  near  Freiberg  (Beitr.  I  166). 


S 

Sb 

Ou 

Fe 

Zn 

Pb 

Ag 

1.  Himmelsfurst,  lig?U 

13-21 

8-50 

2-42 

51-81 

2200=9T-94  I 

2.           •»            dark 

22*39 

21-88 

1-79 

41-73 

9-41  =97-20  1 

3.  Hoff.  Gr. 

22-53 

22-39 

0-32 

3-83 

6-79 

38-36 

5-78=100  R. 

Rammelsberg  makes  the  mineral,  from  his  analysis,  a  silver-lead  tetrahedrite,  with  the  formu] 
4  (Pb,  Ag,  Fe,  Zn)  S  +  Sb"  S",  in  which  the  ratio  Fe  :  25n :  Pb  + Ag=2  :  3  :  6,  and  Pb  :  Ag=7  :  ] 


127.  TENNANTITB.  Gray  Sulphuret  of  Copper  in  dodecahedral  crystals  Sotoerby^  Brit.  Min 
1817.  Tennantite  Wm,  &  R,  FhilUps^  Q.  J.  Sci.,  vii.  95,  100,  1819.  Arsenikolfahlerz  Gem 
Kupferblende  Breilh,,  Char.,  131,  251,  1823,  Pogg.,  ix.  613,  1827.  Sandbergerit  BreWi^  B.  £ 
Ztg.,  XXV.  187,  1866. 

Isometric;  holohedral,  Phillips.  Observed  planes  0,  /,  1,  2-2,  |-j 
Figs.  55,  57,  58,  and  18  with  planes  of  55.  Cleavage:  dodecahedral  m 
perfect.     Twins  as  in  tetrahedrite.     Massive  forms  unknown. 

H.=:3-5-4.  G.=4-37-4-53;  4-37-4-49,  Cornwall;  4*53,  Skutt^ru<3 
Lustre  metallic.  Color  blackish  lead-gray  to  iron-black.  Streak  darl 
reddish-gray.     Fracture  uneven. 

Oomp.-^  (6u,  Fe)  8+ As'  8*,  agreeing  in  crjetalline  form  and  general  formula  withtetralM 
drite.  Analyses:  1,  Pliillips  0*  c.);  2,  Kudematsch  (Pogg.,  xxxviii  397);  3,  Wackemagj 
(Ranm],  Min.  Ch.,  88);  4,  Rammelsberg  (Min.  Ch.,  88);  5,  Fearnley  (Scheerer  in  Pogg.,  Ixv.  298] 
6,  Plattner  (Pogg.,  Ixviu  422);  7,  Merbaeh  (B.  H.  Ztg.,  xxv.  187): 


8 

As 

Ou 

Pe 

Zn 

1.  Trevisane,  Comw. 

30-25 

12-46 

47-70 

9-75 

=1001 6  Phillips. 

2.          **              ** 

27-76 

19-10 

48-94 

3-57 

Ag  <r.,  Si  0-08=99-46  Kud. 

i          " 

26-88 

20-53 

48-68 

3-09 

-99-18  Wack. 

4.           **              " 

26-61 

19*03 

51-62 

1-95 

5.  8kuttenid,  G.=4'53 

29-18 

19-01* 

42-60 

9-21 

=100  Feamley. 

6.  Kupferblende 

28-11 

18-88 

41-07 

2-22 

8-89.  Ag,  Sb,  ir^  Pb  0-34=99-61  PL 

7.  SandbergerUe 

25-12 

14-75 

4108 

2-38 

7-19,  Sb  7-19,  Pb  2-77  =  100-48  Mcrbach. 

The  Kupferblende  Breith,  (or  zincfahlen),  from  near  Freiberg  (anaL  6),  has  part  of  the  inj 
replaced  by  zina    Its  streak  is  brownish  or  dirty  dierry-red;  G. =4*2— 4-4.    The  sandbergtri 
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(uiaL  1%  from  "L.  Morooocha  in  Peru,  is  stated  to  hare  cubic  deavago,  an  iron-blade  color,  and  G. 
=4*369 ;  it  is  in  tetrahedral  crystals,  haying  also  the  planes  t,  2-2. 

Pyr. — In  the  dosed  tube  gives  a  sublimate  of  sulphid  of  arsenic.  In  the  open  tube  giyes 
solphurous  fumes,  and  a  sublimate  of  arsenous  add.  B.B.  on  charcoal  fuses  witli  iutumescenoe 
and  emission  of  arsenic  and  sulphur  Aimes  to  a  dark-gray  magnetic  globule.  The  ronstod  mineral 
giyes  reactions  for  copper  and  iron  with  the  fluxes ;  with  soda  on  charcoal  gives  metallic  copper, 
with  iron. 

Obs. — Formerly  found  in  the  Cornish  mines,  particularly  at  Wheal  Jewel  in  Gwennap,  and 
Wheal  Unity  in  Gwinear,  usually  in  splendent  crystals  in  vesting  other  copper  ores ;  but  latterly 
not  met  with  unless  at  East  Belistian  mine.    Also  at  Skutterud  in  Norway,  aud  in  Algeria. 

Xamed  after  the  chemist,  Smithson  Tennant 

128.  BfBNBaHnOTB.    Becfii,  Am.  J.  Set,  IL  xiv.  60,  1852. 

Monoclinic,  v.  Kath.  Observed  planes  :  vertical,  i4,  i-i,  /,  if,  i-i,  z-4j 
^4,  i-i ;  hemidomes  1-i,  2-i,  -1-i,  -2-i;  hemioctahedral,  2-2,  and  four  others. 
/A  7=140°  16',  i-i  A  i-S,  front,  108°  17',  i-i  A  i-i,  front,  85°  23',  i4  A  -1-i 
=110°  0',  iri  A  ^2-i=124°  30',  i-i  A  l-i=107°  54',  i-i  A  2-i=124°  29'. 
Crystals  slender  prismatic.  Twins :  composition-face  i-i;  l-i  A  -l-i=177° 
54 ,  the  two  faces  l-i,  -l-i  being  nearly  in  the  same  plane.  Also  compact 
fibrous. 

H.=2'5.  G.= 6-339,  Lustre  metallic,  very  bright.  Kesembles  boulan- 
gerite. 

Oomp. — i  Pb  S+Sb'  S*.  analogous  to  tetrahedrite.  Analysis:  1,  K  Bechi  (L  c.);  2,  y.  Bath 
(Pogg.,  cxzxiL  1867) : 

Fe 

0-35 =99-90  Bechi. 
0-28,  undec  0-82.-98-25  Bath. 

Obs. — Occurs  at  Bottino,  near  Serravezza,  in  Tuscany,  along  with  galenite,  boulangerite, 
junesonite,  eta,  aud  also  crystals  of  alblte ;  also  in  the  neighboring  valley  of  Castello.  First 
obserred  by  Prof.  Meneghini,  of  Pisa.  The  crystallization  has  been  determined  as  above  given, 
uid  crystals,  both  simple  and  compound,  figured  by  v.  Bath  (1.  c.).  Q.  Sella  made  it  orthorhombic 
(Gazz.  uflBa  d'ltal,  1862). 

129.  QBOORONTTXI.    Gookronit  Svanberg^  Jahresb.,  xx.  203,  1839.     Eilbrickenite  Apji)hn, 
Trans.  B.  Irish  Ac.,  1840.    Schulzit  ffausm.^  Ilandb.,  166,  1847. 

Orthorliomic.  /a/=119°  44',  Kerndt.  Observed  planes:  /,  i-i,  1-2. 
1-2  A 1-2,  pyram.,  about  153°  and  64°  45',  bas.,  122°.  Cleavage  :  /.  Usually 
massive.     Also  granular  or  earthy. 

B[.=2— 3.  G.=6'4— 6-6.  Lustre  metallic.  Color  and  streak  light 
lead-gray — ^grayish  blue.     Fracture  uneven. 

Oomp.— 5  Pb8+(Sb,  As)' S"= Sulphur  16*5,  antimony  16'7,  lead  66-8=100.  Analyses:  1, 
Sranberg  (Jahresb.,  zz.  203 j ;  2,  Sauvage  (Ann.  de  M.,  III.  zviL  525);  3,  Kerndt  (Fogg.,  Ixv.  302); 
4,  Apjohn  (L  a);  5,  Svanberg  ((Efv.  Ak.  Stockh.,  1848,  64) : 

1.  Sala,  Sweden  6.=6'54 
1  Merido,  SchtdzUe  G.— 6-4S 
3.  Tuscany,  a.=6-45-6-47 
4  KUbhekenUe        G.=d-407 

6.  Pahlun  G.=6-434    15-16      6-66    4-62     64-17     4-17     008,  Ag  0-24,  Zn  0-69,  Oq 

4-17,  3cl  1-9=98-36  Syanberg. 

Branberg  deduoes  for  the  Ust  the  formula  6  Pb  S+(Sb,  As)'  S'. 
Pyrr^-Same  as  for  sinkenlto. 


S 

Sb 

Pb 

Cu 

1.  Bottino 

17-52 

19-28 

59-21 

3-54 

2.        " 

16-97 

18-87 

61-47 

0-39 

S 

8b 

As 

Pb 

Cu 

Fe 

16-26 

9-58 

4-69 

65-46 

1-61 

0-42,  Zn  0-1 1=99-03  Sv. 

16-90 

16-00 

64-89 

1-60 

=99-39  Sauvage. 

17-32 

9*69 

4-72 

66*55 

115 

1-73=100-95  Kerndt. 

16-36 

14-H9 

_ 

68-87 

0-38  =  100  Apjohn. 

15-16 

5-66 

4-62 

64-17 

4-17 

008,  Ag  0-24,  Zn  0-69, 
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Obs. — From  the  sUver  noinea  of  Sala  in  Sweden ;  also  from  Gallicia^  Merido  in  Spain,  ki  nodiilet 
in  galena ;  it  crumbles  easily  and  soils  the  fingers ;  the  vallej  di  Costello  nuar  Pietro  Santo,  in 
Tuscany. 

The  UibridcenUe  is  from  KUbrickeu,  Clare  Ck).,  Ireland. 

The  name  geocronite  is  derived  from  yn^  sarlhj  and  Kp<i»o(,  Satwn^  the  alchcmistic  name  foe 
lead. 

A  mineral  found  at  Tinder's  gold  mine,  Louisa  Co.,  Va.,  may  be  tliis  species.  It  contains,  ac- 
cording to  Geuth  (Am.  J.  Sci.,  II.  xix.  19)  S  16,  Pb  60,  Ag  0*25,  with  untimony  and  arsenic. 

An  anlimonial  ore  from  between  La  Paz  aod  Yungas,  in  Bolivia,  is  referred  here  by  D.  Forbes 
(PhiL  Alag.,  IV.  xxix.  9). 

130.  STBPHANITE.  Argentum  rude  nigrum?,  Cferm,  Schwarzerz,  pt.,  Agric^  Interpr.,  462, 
1466.  Svartgyldon,  Sdhvartsertz,  pt  Minora  argenti  nigra  spongiosa  (fr.  Freiberg)  WaXL 
313,  1747.  Argentum  mmeralisatum  nigrum  fragile  (fh  Schemnitz,  etc),  Roschgewachs  (of 
Hung,  miners)  Bom^  lithoph.,  i.  81,  1772.  Sprodglaserz  Wem,^  1789.  Sprodglanzerz.  Brittle 
Silver  Ore,  or  Glance.  Brittle  Sulphuret  of  Silver.  Argent  noir  pt.  H^  Tr.,  1801.  Argent  sul* 
fur^  fragile  Fr,  SchwarzgOltigerz  Leofih.^  Handb.,  638,  1826.  Psaturoee  JBsud,  Tr.,  iL  432, 
1832.    Stephanit  Hard,,  Handb.,  570,  1846. 

Orthorhombic.  /A  7=115^  39',  (?  A  1-1=132°  32f ;  a\h\  c=:l-0897  : 
1  :  1*5844:.  Observed  planes  :  0\  vertical,  i-z,  i-i,  i-u,  i-9,  i-8,  i-3  ;  doiiiee 
f  I,  1-J,  2-z,  4-1,  J^i,  7-z,  8-t,  l-l\  octahedral,  \,  ^,  |,  f,  1,  2,  ^TT,  3-^,  J-T, 
1-6,  H  15-5,  84,  ^5,  1-5,  f  5,  3-5,  f  2,  4-2,  Jjp^a,  5-|,  |-|,  6-J  ;  |-S,  3-S. 

120 

OAi=147°  14'.  l-iAl-z,  ov.  t-t,^GS"  52'. 

C^  A  1=127  51.  2-2  A  2-^,  ov.  i-?,  =  107  48. 

C^  A  2=111  14.  lAl,  mac.,=13i  16. 

0  A  1-2=145  34.  1 A 1,  bracli,,=96  8. 
(9  A  2-2=126  6. 

Cleavage :  2-2  and  i-i  imperfect.     Twins :  composition- 
face  //    forms    like  those  of   aragonite  frequent.     Also 
|V      7     massive,  compact,  and  disseminated. 

II. =2- 2-5.      G.= 6-269,   Przibram.      Lustre   metallic. 
Color  and  streak  iron-black.     Fracture  uneven. 

Oomp.--5  AgS  +  Sb'S'^Sulphur  16-2,  antimony  15-3,  silver  68*5=100.  Analyses:  1,  H. 
Bose  (Pogg.,  XV.  474);  Kerl  (B.  H.  Ztg.,  1853,  No.  2): 


r 


21 


S 

Sb 

Ag 

Fe 

On 

1,  Schemnitz 

16-42 

14-68 

68-54 



0-64=  100-28  Rose. 

2.  Andreasberg 

16  51 

15-79 

68-38 

0-14 

=100-82  Kerl. 

Considered  an  arsenical  mineral  until  Klaproth's  analysis  in  1793  (Beitr.,  i.  162). 

Pyr.— In  the  closed  tube  decrepitates,  fuses,  and  after  long  heating  gives  a  faint  sublimate  of 
Bulphid  of  antimony.  In  the  open  tube  fuses,  giving  off  antimonial  fumes  and  sulphurous  acid. 
B.B.  on  charcoal  fuses  with  projection  of  small  particles,  coats  the  coal  with  antimonous  acia, 
which  after  long  blowing  is  colored  red  from  oxydized  silver,  and  a  globule  of  metallic  silver  is 
obtained. 

Soluble  in  dilute  heated  nitric  acid,  sulphur  and  oxyd  of  antimony  being  deposited. 

Obs, — In  veins,  with  other  silver  ores,  at  Freiberg,  Schneeberg,  and  Johanngeorgenstadt  in 
Saxony ;  at  Przibram  and  Batieborzitz  in  Bohemia ;  at  Schemnitz  and  Eremnitz  in  Hungary ;  at 
Andreasberg  in  the  Harz ;  at  Zacatecas  in  Mexico ;  and  in  Peru. 

In  Nevada,  an  abundant  silver  ore  in  the  Comstock  lode ;  at  Ophir  and  Mexican  mines  iu  Que 
crystals;  in  the  Bceso  river  and  Humboldt  and  other  regions.    In  Idaho,  at  the  silver  mines 

Named  after  the  Archduke  Stephan,  Mining  Director  of  Austria.    A  valuable  ore  of  silver. 

The  species  is  homceomorphous  with  aragonite.    See  on  cryst,  F.  H.  Schroeder,  Pogg.,  xcv.  251. 

Lit, — Crystals  occur  altered  to  silver,  and  also  to  argentopyrite  (p.  89). 
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131.  POIiYBASTTE.    Sprodglasen  pt  Wem.    Poljbaait  ff,  Bose,  Fogg.,  zt.  573,  1829.    Ku« 
gODglans  BreUk^  Char.,  266^  1832. 

Orthorhombic,  Descl.  I A  I  nearly  120°,  0  A  1=121°  30'.  Observed 
planes  (9,  7, 1.  1 A 1,  pyr.,=129°  32',  1 A 1,  ba8.,=117°.  Crystals  usually 
short  tabular  prisms,  with  the  bases  triangularly  striated  parallel  to  alter- 
nate edges.     Cleavage :  basal  imperfect.     Also  massive  and  disseminated. 

H.=2— 3.  (t.=6'214.  Lustre  metallic.  Color  iron-black;  in  thin 
cnstals  cherry-red  by  transmitted  light.  Streak  iron-black.  Opaque  except 
viieu  quite  thin.     !f  racture  uneven. 

Oomp.— 9  (Ag,  6u)  S  +  (8b,  As)*  8'=,  if  containing  silver  without  copper  or  arsenic,  Sulphur 
14?,  antimony  9*7,  silrer  75-5=100.  More  probably  10  (Ag,  €u)  S  +  {Sb,  As)*S*,  in  which  the 
second  member  is  half  what  it  is  in  the  preceding  species,  and  the  at.  ratio  (Ag,  ^u)  and  (S.  Sb, 
As  I  is  2  :  3.  Analyses:  1-8,  H.  Rose  (L  c);  4,  G.  A.  Joy  (Inaug.  Diss.,  24);  5,  Tonuer  (Lotos, 
1859,  85,  Jahrb.  Min.,  1860,  716): 


1.  Durango,  Mexico 

2.  Scbemnits 
8   Freiberg 

4.  Cornwall 

5.  Przibram,  G.=6-03    16  56  11-53 


S        8b      As      Ag       Cu      Fe 
1704    5-09     3*74    64  29    993     006 


Zn 


-=10016  Rose. 
16  83    0-25     6-23    72-43    304    0-33    0-59= 99-70  Rose. 

16-35    8-39     1-17     6999    4-11     0-29   =100-30  Rose. 

15-87     5-46    3-41     72-i»l     3-36     034   =100-45  Joy. 

68-55    3-36    014   =99-13  Tonner. 


B.  Forbes  found  in  crystallized  specimens  from  Tres  Puntos,  Chili,  67*47  and  66*94  p.  c  of  silver, 
and  in  a  massire  ore  from  Romero,  8.  of  Copiapo,  66*14  p.  c.    (Private  communication.) 

Pyr.,  etc — In  the  open  tube  fuses,  gives  sulphurous  acid  and  antimonial  fumes,  the  lattet 
forming  a  white  sublimate,  sometimes  mixed  with  crystalline  arsenous  acid.  B.B.  fuses  with 
spirting  to  a  globule,  gives  off  sulphur  (sometimes  arsenic),  and  ooats  the  coal  with  antimonous 
add;  with  long-continued  blowing  some  varieties  give  a  faint  yellowish- white  ooatiug  of  oxyd  of 
zinc,  and  a  metallic  globule,  which  with  salt  of  phosphorus  reacts  for  copper,  and  cupelled  with 
lead  gives  pure  silver. 

Decomposed  by  nitric  add. 

Obs.—  Occurs  in  the  miues  of  Guanaxuato  and  Gaudalupe  y  Calvo  in  Mexico ;  also  at  Guarisamei 
in  Durango,  with  chaloopyrite  and  calcite ;  at  Tres  Puntos,  desert  of  Atacama,  Chili :  at  Freiberg 
aad  Przibram.  In  Nevada,  at  the  Reese  mines ;  in  Idaho,  at  the  silver  miues  of  the  Owhyhee 
district 

Xamed  from  r'j>6(,  many^  and  Paaif,  ftcue,  in  allusion  to  the  many  metallic  bases  present 

Alt — Btepbanite  and  pyrite  occur  as  pseudomorphs  after  polybasite. 


Guayacanite  FieU  Am.  J.  ScL, 
i 


132.  BNARGITE.    Fnargit  Breiffu,  Pogg.,  Izxx.  388,  1850. 

XL  xxvil  52,  1859. 

Orthorhombic.     /A  7=97°  53',  0  A  M=136°  37',  Dauber;   a 
0-9451O  :  1  :  1-1480.       Observed  lai 

planes:  0;  vertical,  //  i-i,  i-l; 
domes,  f-I,  l-i,  2-t,  1-i;  octahedral, 

OAft=154°43' 
O  A  2-1=117  53 
(?  A  1-1=140  20 
(?  A  1=128  35 

Cleavage  :  T  perfect ;  i-i,  i-5  dis- 
tinct ;  0  indistinct.  Also  massive, 
granular  or  columnar, 

H.=3.      G.=4-43-4-45;  4*362, 
Kennorott.     Lustre  metallic.    Color  p 

payish  to  iron-black;  streak  gray-  ®"^ 

iih-black,  powder  having  a  metallic  lustre.    Brittle.    Fracture  uneven. 
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Oomp.— At.  ratio  for  Cil  As,  S=3  :  1 :  4;  whence  3  €u  S  +  As* S*=Sulphar  32-5,  arsenic  19i, 
copper  48-4=  I  no.  Analyses:  1,  Hattner  (Pogg.,  Ixix.  383);  2,  F.  Field  (L  c);  3,  v.  Kobel 
(Ber.  Ak.  Munch.,  L  161,  1865):  4,  W.  J.  Taylor  (Proc.  Ac.  PhiUwL,  168,  1857);  5,  Gtenth  (Am.  J, 
Sci.,  II.  xxliu  420);  6,  7,  Luthe  &  Rammelsberg  (ZS.  G.,  xviiL  241);  8,  B.  S.  Burton  (private 
coutrib.): 


1.  Peru 

2.  Chili,  Guay. 

3.  Coquinibo 

4.  N.  Grenada 

5.  Chesterliold 

6.  Cosiliuirachi 
1. 


S 
32-22 
31-82 
32-11 
34-60 
33-78 
31-86 
82-45 


As 
17-60 
19-14 
18-10 
16-31 
15-63 
17-17 
15-88 


Sb 
1-61 

1-29 


Cu 
47-20 
48*50 
48-89 
46-62 
50-59 
60-08 
49-21 


Pe 
0-57 

ir. 
0-47 
0-27 

0-09 
1-58 


8.  Colorado     (i)  80-95     17-46     1-85    46-64    1-02 


Ag 

002,  Zn  0-23=99-45  Plattner. 

<r.=99-46  Field. 

Te  005,  Zn,  So <r.=99-62 KobelL 

=98-9i*  Taylor. 

=100  Genth. 

=99-20  Luthe. 

=99-12  Ramm. 

insol.  1-98=99-40  Burton. 


Genth's  analysis  was  made  on  *'  too  small  a  quantity  for  a  completo  examination." 

Pyr. — In  the  closed  tube  decrepitates,  and  gives  a  sublimate  of  sulphur ;  at  a  higher  tempera- 
ture fuses,  and  gives  a  sublimate  of  sulphid  of  arsenic.  In  the  open  tube,  heated  gently,  the 
powdered  mineral  gives  off  sulphurous  and  arsenous  acids,  the  latter  condensing  to  a  subUmate 
containing  some  autimonous  acid.  6.B.  on  charcoal  fuses,  and  gives  a  faint  coating  of  arsenous 
Bcid,  anUmonous  acid,  and  ozyd  of  zinc;  tlie  roasted  mineral  with  the  fluxes  gives  a  globule  of 
metallic  copper. 

Soluble  in  nitro-muriatic  acid. 

Obs.— From  Morococha,  Cordilleras  of  Peru,  at  a  height  of  15,000  feet,  in  large  masses,  occa- 
sionally with  small  druses  of  crystals,  along  with  tennantite,  imbedded  in  crystalline  limestone 
(anaL  1);  Cordilleras  of  Chili  {giiayacanUe^  anal.  2);  same,  mine  of  Hediondas,  Prov.  Coquimbo 
(anaL  8);  mines  of  Santa  Anna,  N.  Grenada,  in  cavities  in  quartz  (anal  4);  at  (bsihuirachi  ia 
Mexico ;  Brewster's  gold  mine,  Chesterfield  district,  S.  Carolina  (anaL  5);  m  Colorado  (anaL  8);  at 
Willis's  Gulch,  near  Black  Hawk. 

For  Dauber  on  cryst.,  see  Pogg ,  xciL  237.  Breithaupt  (lb.,  Lxxx.  383)  made  /A  /=98**  11',  and 
Rammelsberg  (ZS.  G.,  xviii.  242)  98"  10'. 

133,  ZANTHOOONITB.    Xanthokon  BreWu,  J.  pr.  Ch.,  zx.  67,  1840. 

Ehomboliedral;  Ji  A  Ii=.7V  34';  6>  A  i?=:110°  30',  a=2-3163.  Ob- 
served  planes  li,  -2,  0.  0  A  2=100°  35'.  Cleavage  :  H,  and  0.  Usually 
in  reniform  masses,  with  tlie  interior  consistinjj  of  minute  crystals. 

II. =2.  G.=6*0— 5'2.  Color  dull-red  to  clove-brown  ;  crystals  orange- 
yellow  on  the  edges  by  transmitted  light.     Streak-powder  yellow.     Brittle. 

Oomp.— (S  Ag  S+ As*  S'')  +  2  (3  Ag  S  +  As*  S')=Sulphur  21*1,  arsenic  14-9,  silver  64*0=100. 
Analyses:    Plattner  (Fogg.,  Ixiv.  275): 


1. 


21-36 

21-80 


As 
[13-49] 
[14-32] 


Ag 

Fe 

64-18 

0-97=100 

63-88 

=  100 

Pyr. — In  the  closed  tube,  at  a  gentle  heat,  the  yeUow  color  is  changed  to  dark-red,  but  on 
pooling  it  regains  its  original  color;  at  a  higher  temperature  fuses,  and  gives  a  faint  sublimate  of 
Eulphid  of  arsenic.    In  the  open  tube,  and  on  cliarcoal,  behayes  like  proustite. 

Obo.— Occurs  with  stepbanito  at  the  Himmelsftirst  mine  near  Freiberg. 

Named  in  allusion  to  its  jellow  powder,  from  ^aLvdjSj  yellow^  and  kovis,  powder. 


APPENDIX  TO  SULPHIDS,  Etc. 


134.  CLAYITB  W.  J.  Taylor,  Proc.  Ac.  Philad.,  Nov.  1859. 

Isometric,  tetrahedral    Occurring  form  the  tetrahedron,  with  planes  of  the  dodecahedrou 
Grystnls  small.    Also  massiye,  incmsting. 
H.=2*5.    Lustre  metallic    Color  and  streak  blackish  lead-gray.    Opaque.    Sectile. 
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S 

As 

Sb 

Pb 

Cu 

Ag 

1. 

8*22 

9-78 

6-64 

68-51 

7-67 

trace. 

2. 

814 

undeL 

ttTUfet 

67-40 

6-62 

From  Pero.    Probablj  a  result  of  alteration.    Requires  further  investigation. 

135.    BOUYIAKITE.    Bolivian  BreiOu,  B.  H.  Ztg.,  xxv.  188. 

Ortborhombic.    In  adcolar  rhombic  prisms,  tufts,  and  fine  columnar.    Resembles  stibnitoi 
K=2\.    G.=4*820— 4-828.    Cleavago:   i-i  distinct    Lustre  submetallic.    Color  lead-gray,  a 
Eltle  daiicer  than  in  stibnite. 

Aceordii^  to  T.  Richter,  an  antimonial  aulphid  of  silver,  containing  8*6  p.  a  of  silver. 
Prom  Bolivia. 

e5R  8TJLPH0SELENFD  OP  ZINC  AND  MERCURY.    A.  del  Cosmo,  in  priv.  comm.,  dated 
Mexico,  Feb.  27,  1865,  to  Prof.  Henry,  and  fh>m  him  to  the  author. 

la  oystala  (rhombohedrons  ?) ;  cleavage  not  observed. 

E=3.    a=6  67— 7-165.    Color  dark  lead-gray.    Streak  grayish-black. 

GoKP.— According  to  Castilloes  trials,  a  compound  of  sulphur,  selenium,  sine,  and  mercury,  of 
isiet€fmined  proportions. 

Ptb^  etc— In  the  closed  tube  gives  a  grayish-black  sublimate,  and  above  this  a  ring  of  metal- 
"jt  mrciirj ;  in  the  open  tube  aflbrda  the  odor  of  selenium,  a  blackish  zone  of  selenium,  and 
aboTe  this  a  grayish-red  oxyd,  and  still  higher  a  sublimate  of  mercury.  B.B.  the  selenium  and 
irerauy  are  volatilized,  leaving  a  residue  of  ozyd  of  zinc,  yellow  while  hot  and  white  on  cooling. 
CtD  charcoal  bums  with  a  bluish  flame,  giving  first  the  odor  of  sulphur  and  then  of  selenium  ;  the 
ss&j  tarns  yellow,  then  red,  and  finally  yields  a  yellow  skeleton  of  ozyd  of  zinc.  Insoluble  in 
sitnc  add ;  soluble  in  nitro-muriatic  acid. 

0b8.— Occurs  at  the  quicksilver  mines  of  Guadalcazar,  along  with  cinnabar,  and  in  cavities  ii 
btrite,  flQorite^  and  gypsum.    Appears  to  be  near  onofliiet  No.  65A,  p.  66. 
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no  COMPOUNDS  OF  CHLOSIKE,   BROMINE,  lODINB. 


III.    COMPOUNDS  OF  CHLORINE,  BROMINE.  IODINE. 


1.  ANHYDKOUS  CHLORIDS,  ETC. 

1.  Ck>mpo8ition  R*  (01,  Br,  I). 
L  CALOMEL  GROUP.    Tetragonal 

186.  Calomel^  Hg'  OL 

2.  Composition  R  (01,  Br,  J). 

L  HALITE  GROUP.    Isometric, 

137.  Stlytte,  X  CL  140.  Cerarotbtte,  Ag  OL 

US.  Hauts,  Na  GL  141.  Exboute,  Ag  (01,  Br). 

139.  Sal  AimoNiAO,  NH^  d.  142.  BBO^nrRiTE,  AgBr. 

2.  lODYRITE  GROUP.    Hexagonal 

143.  lODTBITB,  Ag  L  144.  OOGOINITi^  Hg  L 

8.  COTUNNITE  GROUP.    Orthorhombio. 
145    OOTUNNITB.  PbCL 

8.  Composition  R*  01'. 
MOLYSITE  GROUP. 

146.  MOLTSITB,  Fe»Cl'. 


2.  HYDROUS  CHLORIDS. 

147.  Cahvalutb,  (R.  Mg)  Cl+4  fi.       149.  KREUEBStTE,  2  (K,  Am)  Cl+Fe'  Gl*+8  tL 

148.  Taobhtdritb,  (Go,  Mg)  d-f  4  & 


8.  OXYCHLORIDS. 

150.  MATrx)omTB,  Pb  a+Pb  0.  1 53.  Atacamite,  3  Cu  6 + (Cu  Cl)  fi 

151.  Mendipite,  PbCl  +  aPbO.  163A.  Tallingite,  4  0uH+(CuCl)H+8aq. 

162.  SOHWABTZEHBXt»}ITB,  PbI+2PbO.    154.  PEBOTUTB. 

Appendix.'^it5.  Chlorid  or  MAavESiou.    1(6.  Celobid  ov  MAHaAEESE.    167.  loomoi  Zikc 

15%    BROMID  OF  ZiNO. 
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1.  ANHYDROUS  CHLORroS,  ETC. 

136.  OALOMBXii  Horn  Mercary  (fV.  Deux  Fonts)  ITouZ/e,  PhO.  Tranfi^  618,  1776.  BCneda 
mercare  eorn^  is  Litie,  CriBt,  iii  161, 1783.  Quecksilber-Hornerz  Wem.^  Bergm.  J.,  381, 1789. 
Horn  Quicksilver;  Dichlorid  of  Mercury.  Kalomel,  Chlorqnecksilber,  Chlormercur,  Chrm.  Uer* 
ciuechlorur^  JV*. 

Tetrafional.  (?Al-i;=129°  4';  a= 1-232.  Observed  planes:  vertical, 
/,  i-i,  i-|;  octahedral,  J,  |^,  1 ;  f-i,  2-i ;  zirconoid,  2-2,  2-f,  |-2. 

<?A2-i=112^5'         OAl=119°5r        2-iA2-t,  pyr.,=  98°    8' 
(?Afi=140   36        C>A^=149    51         lAl,      pyr.,=104   20 

Pvramid  2-i  when  alone  jgives  a  very  acute  termination  to  the  prism. 
Cleavage :  Ij  indistinct.  Twins  compounded  so  as  to  have  the  vertical 
axis  in  one  line,  but  the  edges  of  the  pyramid  of  one  in  the  same  plane  with 
the  faces  of  the  pyramid  ol  the  other. 

H.=l— 2.  (jt.=6-4:82,  Haidinger.  Lustre  adamantine.  Color  white, 
yellowish-gray,  or  ash-^ay,  also  grayish,  and  yellowish-white,  brown. 
Streak  pale  yellowish-white.  Translucent — subtranslucent.  Fracture  con- 
choidal.     Sectile. 

Comp.— Hg*  Cl=Ohlorine  16-1,  mercury  84*9=100. 

Pyr.,  «tc. — In  the  dosed  tube  volatilizes  Without  fusion,  condensing  in  the  cold  part  of  the  tube 
as  a  white  sublimate ;  with  soda  gives  a  sublimate  of  metallic  mercury.  B.B.  on  charcoal  volati- 
lises, coating  the  coal  white.  Insoluble  in  water,  but  dissolved  by  nitro-muriatic  acid ;  blackens 
wbeu  treated  with  alkalies. 

Obs. — At  MoscheUandsberg  in  the  Palatinate,  coating  the  cavities  of  a  ferruginous  gangue, 
asRociated  with  cinnabar— crystals  often  large  and  well-defined ;  also  at  the  quicksilver  mines  of 
Idria  in  Oamiola,*  Almaden  in  Spain;  Horzowitz  in  Bohemia. 

According  to  Hessenberg,  crystals  fh>m  MoscheUandsberg  afford  OAl-i=129'' 40',  Oa2-i= 
112"  85'. 

Named  from  Ka\6<,  heatUifiU^  and  /<Ui,  Aoney,  the  taste  being  sweet,  and  the  compound  the  Mer^ 
oaitts  didcis  of  early  chemistrr. 

137.  STLVITE.  Muriate  of  Potash  (fr.  Vesuvius)  SmiOtaon,  Ann.  PhiL,  II.  vi.  258,  1823. 
Chbrid  of  Potassium.  KaU  Saksaures,  Chlorkalium,  Otrm,  Sylvine  Bewi^  Tr.,  ii.  511,  1832. 
Hoevelit  K  Girard,  Jahrb.  Min.  1868,  068.  Leopoldit  K  Eekhardt,  Jahrb.  Min.  1866,  831. 
Schatzellit  and  Hovollit  (fr.  Stassfurt),  B.  H.  Ztg.,  xxiv.  27t»,  Ajin.  Oh.  Phys.,  IT.  v.  318,  324. 

Isometric.     Figs  1,  6,  2.     Cleavage  cubic.    Also  compact. 
H.=2.     G.=l-9— 2.     White  or  colorless.     Vitreous.     Soluble;  taste 
like  that  of  common  salt. 

Oomp.— K  Cl=Potassium  52*5,  chlorine  47*5= 100.  That  of  Vesuvius,  according  to  A.  Miiller 
(Terfa.  Ges.  Basel,  1854, 113),  is  pure,  aflbrding  no  trace  of  lime,  magnesia,  or  alumina,  and  only  a 
trace  of  soda.  The  sylvite  of  the  Anhalt  salt  mine,  Leopoldshall,  afforded  Reichardt  (L  c.)  K  62-4, 
0  47-4. 

Pyr^  etc.— B.B.  in  the  platinum  loop  fuses,  and  gives  a  violet  color  to  the  outer  flame.  Added 
to  a  salt  of  phosphorus  bead,  whidi  has  been  previously  saturated  with  oxyd  of  copper,  colors  the 
O.P.  deep  azure.  Water  completely  dissoWes  it,  100  parts  taking  up  34*5  at  18-75^  C.  Heated 
with  sulphuric  acid  gives  off  muriatic  acid  gas. 

Oba^—Occurs  at  Vesuvius,  about  the  furaaroles  of  the  volcana  Also  at  Stassfurt,  in  the 
caniallite  beds  of  the  salt  formation;  at  Leopoldshall  (leopddite). 

The  compound  is  the  Sal  digesUvua  SylvH  of  early  chemistry,  whence  Beudant's  name  for  the 
species.  There  ia  no  reason  for  changing  it  in  the  fact  thai  the  earlier  known  mineral  was  of 
Tolcanic  origin. 
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COMPOUNDS  OF  OHLOEINE,    BROMINE,   IODINE. 


138.  HAUTE.  COMMON  SALT.  Rock  Salt,  Muriate  of  Soda,  Chlorid.  of  Sodium.  Kochsal 
Stdnsak,  Bergsalz,  Germ,  Soude  muriate,  Chlorure  de  sodium,  Sal  gemmo,  Fr,  Salmai 
Beud,,  Tr.,  1832.    Halites  Glock,,  Sj-n.,  290,  1847. 

Isometric.  Observed  planes,  (?,  1,  /,  i-2.  Figs.  1 
2,  6,  16,  and  6  +  16 ;  usually  in  cubes ;  rarely  in  ocU 
hedrons ;  faces  of  crystals  sometimes  cavernous,  as  i 
f.  122.  Cleavage :  cubic,  perfect.  Massive  and  gram 
lar,  rarely  columnar. 

II.=2-5.     G.=:2-l-2-257 ;  of  pure  crystals,  2-13; 

Hunt.     Lustre  vitreous.    Streak  white.    Color  wliit< 

also  sometimes  yellowish,  reddish,  bluish,  purplish 

often  colorless.    Transparent — translucent.    Fractui 

Rather  brittle.     Soluble ;  taste  purely  saline. 


conchoidal. 


Comp. — Na  CI = Chlorine  60*7,  sodium  39'3=100.  Commonly  mixed  with  some  sulphate  ( 
lime,  chlorid  of  calcium,  and  chlorid  of  magnesium,  and  cometimes  sulphate  of  maguesia,  whic 
render  it  liable  to  deliquesce.  Analyses;  1-8,  Berthier  (Ann.  d  M.,  x.  259);  9,  Fournet  tib.,  V 
ix.  66!);  10,  Rammelsberg  (Min.  Ch.,  1014);  II,  12,  0.  A.  Goessmann  (Rep.  on  Petit  Ause  Sa 
Mine,  Bureau  of  Mines,  New  York,  1867,  17): 

NaCl      MgCl      CaS 


1.  Vic,  fohiU 

99-3 

0-5 

Clay  0-2=100  B. 

2.    "    giayish 

97-8 

0-3 

1-9=100  B. 

3.     **    gray 

90-3 

5-0 

2-0 



2-0  S  0-7  =  100  B. 

4.     "    red 

99-8 

—  fl  0-2=100  B. 

6.  Morennes,  whitish 

97-2 

0-4 

1-2 

0-5 

0-7  =  100  B. 

6.          "         yeUow 

9670 

023 

1-21 

0-66 

1-20=100  B. 

7.         "         red 

96-78 

0-68 

109 

0-60 

0-85=100  B. 

8.          **         green 

96-27 

0-27 

109 

0-80 

1-57  =  100  B. 

0.  Algiers 

97-8 

1-1 

§il-6,  fl  06  =  100  F. 

10.  Stassfurt 

97-36 

1-01 

0-43 

0-23, 

ti  0-30=99-82  Ramm. 

11.  Petit  Anse,  white 

98-88 

ir. 

0-79 

CaCl  ir,,  fl  0-33=100  Goessmann. 

12.  St  Domingo 

98-33 

0-04 

1-48 

006, 

fl  0  07,in8oL  0-01=99-99  Gwssman 

Other  analyses :  Salt  firom  Stassfurt,  by  Heintz,  ZS.  nat.  Ver.  Halle,  xi.  345 ;  from  Algicr 
by  de  Maripiy  and  Simon,  Ann.  d.  M.,  xii.  674 ;  from  Wiellczka,  Berchtesgaden,  Hall  in  the  Tyn 
Hallstadt,  Schwabisch-Hall,  by  G.  Bischof,  GeoL,  ii.  1669,  1675;  from  Erfurt  and  Oardona,  I 
BOchting,  ZS.  nat  Ver.  Halle,  vii.  404;  from  Vesuvius,  1822,  by  Laugier,  Pogg.,  iil  79 ;  fro 
Vesuvius,  1850,  by  Bischof;  from  Vesuvius,  1 850,  by  Scacchi,  Ann.  d.  M,  IV.  xvil  823 ;  fro 
Vesuvius,  1856,  by  Deville,  Bull.  G.  Fr.  II.  xiiL  620. 

Dissolves  in  three  parts  of  water.  Some  varieties  attract  moisture,  but  are  unchanged  in  a  di 
atmosphere. 

The  martinsite  of  Karsten  (J.  pr.  Ch.,  xxrvi.  127)  contains  9-02  per  cent  of  sulphate  of  magnesi 
which  is  equivalent  to  10  parts  of  common  salt  to  I  of  sulphate  of  magnesia.  It  is  from  Staa 
furt  In  Bammelsberg's  analysis  the  water  was  hygroscopic,  and  the  specimen  contained  0'^ 
of  mixed  karstenito.  In  a  dirty  reddish  salt  from  Abingdon,  Washington  Co.,  Va.,  K  Stien 
found  (Jahresb.,  1862,  766)  NaCl  90*55,  gypsum  0  45,  day  and  carb.  lime  9*00=100. 

The  bluish  and  indigo-colored  salt  of  Stassfurt,  etc.,  possibly  owes  its  color,  according  to  Pre 
S,  "W.  Johnson,  to  the  presence  of  subchlorid  of  sodium. 

Pyr.,  etc. — In  the  closed  tube  fuses,  often  with  decrepitation ;  when  fused  on  the  platinu 
loop  colors  the  flame  deep  yellow.    Other  reactions  like  those  given  under  sylvite. 

Obs. — Common  salt  occurs  in  extensive  but  irregular  beds  in  rocks  of  various  ages,  asso< 
ated  with  gypsum,  polyhalite,  day,  sandstone,  aud  caleite;  also  dissolved,  and  forming  si 
springs. 

In  Europe  and  England  it  occurs  in  the  Triassic,  assodated  with  red  marl  or  sandstone,  but  it 
not  confined  to  these  rocks.  At  Durham,  Northumberland,  nud  Leicestershire,  England,  salt  sprini 
rise  ft-om  the  Carboniferous  series ;  in  the  Alps,  some  salt  works  are  supplied  from  Oolitic  roclij 
the  famous  mines  of  Cardona  and  Wieliczka  ore  referred,  the  former  to  the  Green  Sand  formatic 
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and  the  Utter  to  Tertiary  rocks.  Salt  springs  also  occur  in  volcanic  regions.  In  the  Unlte'l  States 
the  brines  of  New  York  come  frotn  Upper  Silurian  strata ;  those  of  Ohio,  Pennsylvania,  and  Vir- 
ginia, mostly  from  Devonian  and  SubKcarboniferous  beds;  those  of  Michigan,  mainly  from  tho 
Subcarboniferous  and  Carboniferous;  while  in  Louisiana,  at  Petit  Anse,  there  is  a  thick  l>ed  of 
pnm  salt  in  the  Posttertiary  or  more  recent  deposits  of  tlio  coast;  recent  explorations  there  liave 
proved  tl»at  it  underlies  144  acres,  and  it  has  been  penetrated  to  a  depth  of  38  feci  without 
showing  any  change  in  its  structure  or  purity.  Salt  also  occurs  as  etSoresccneod  over  the  dry 
prairies  and  almllow  ponds  or  lakes  of  the  Rocky  Mountains,  California,  Atacania;  and  in  most 
desert  or  semi-desert  regions  there  are  numerous  salt  lakes. 

The  principal  mines  of  Europe  are  at  Wieliczka,  in  Poland;  at  Hall,  in  the  Tyrol;  Stassfurt,  in 
Prussian  Saxony;  and  along  the  range  through  Reichenthal  in  Bavaria,  Hallcin  in  Salzburg, 
Hallstadt,  IschI,  and  Ebensee,  in  Upper  Austria,  and  Aussee  in  Styria;  in  Hungary,  at  Marmoros 
and  elsewhere;  in  Transylvania;  Wallachia,  Gallicia,  and  Upper  Silesia;  Vic  and  Dieuze  in 
France;  Valley  of  Oardona  and  elsewhere  in  Spain,  forming  hills  300  to  400  feet  h'.gh;  Bex  in 
Switzerland;  and  Northwich  in  Cheshire,  England.  At  Cheshire  it  occurs  in  a  basin-shaped 
deposit,  and  is  arranged  in  spheroidal  mar.ses,  from  5  to  8  feet  in  diameter,  which  are  composed 
of  concentric  coats,  and  present  polygonal  figures  It  is  but  little  contaminated  ^-ith  impurities, 
and  is  prepjired  for  u«e  by  merely  crushing  it  between  iron  rollers.  At  the  Austrian  mincfs 
where  it  contains  much  clay,  the  salt  is  dissolved  in  large  chambers,  and  the  clay  thus  precipitated. 
A/ler  a  time  the  water,  fully  saturated  with  the  salt,  is  conveyed  by  aqueducts  to  evaporating 
houses,  and  the  chambers,  after  being  cleared  out,  are  again  filled ;  at  Berclitesgaden,  the  water 
iB  saturated  in  a  month,  at  Hall  it  takes  nearly  a  year. 

It  also  occurs,  forming  hills  and  covering  extended  plains,  near  Lake  Oroomiuh,  the  Caspian 
Lake,  etc.  In  Algeria;  in  Abyssinia;  in  India  in  the  provinoe  of  Lahore,  and  in  the  valley  of 
Cashmere;  in  China  and  Asiatic  Russia;  in  South  America,  in  Peru,  and  at  Zipaqiiera  and 
Xeraocon,  the  former  a  large  mine  long  explored  in  the  Cordilleras  of  Gran^ida.  Occasionally 
fonned  at  the  eruptions  of  Vesuvius,  as  in  1855,  when  it  was  found  in  cubes,  incrustations,  and 
italactites. 

In  the  United  States,  salt  has  been  found  forming  beds  with  gypsum,  in  Virginia,  Washington 
Ca,  IS  m.  from  Abingdon ;  in  the  Salmon  River  Mts.  of  Oregon;  in  Louipiana,  as  already  men- 
tioned- Brine  springs  are  very  numerous  in  the  Middle  and  Western  States.  These  springs  are 
worked  at  Saliua  and  Syracuse,  N.  Y. ;  in  the  Kanawha  Valley,  Va. ;  Muskingum,  Ohio;  Michi- 
gan, at  Saginaw  and  elsewhere ;  and  in  Kentucky.  The  salt  water  is  obtained  by  boring,  and 
raised  by  means  of  machinery,  and  thenoe  conveyed  by  troughs  to  the  boilers,  where  it  is  evapo- 
rated by  artificial  heat;  or  to  basins  for  evaporation  by  exposure  to  the  heat  of  the  sun. 

The  following  table  by  Prof.  Beck  (Mineralogy  of  New  York,  p.  112).  gives  the  amount  of  brine 
required  for  a  bushel  of  salt  at  the  principal  salt  springs  in  the  United  States : 

Galls.  Gallfl. 

Boone^s  Lidc,  Missouri 
Couemaugh,  Penn. 
Siawneetown,  IlL 
Jackson,  Ohio 
Lock  hart's,  Miss. 
St  Catherines,  Upper  Canada 
ZanesviUe,  Ohio 

Sea  water  at  Nantucket  gives  a  bushel  of  salt  for  every  350  gallons. 

Composition  of  Syracuse  brines,  according  to  analyses  by  Dr.  0.  A.  Goessmann  (private  com- 
mnnieation) : 


450 

Kanawha,  Va. 

75 

800 

Grand  River,  Ark. 

80 

280 

Illinois  River,  Ark. 

80 

213 

Montezuma,  N.  Y. 

70 

180 

Grand  Rapids,  Mich. 

60-60 

120 

Muskingum,  Ohio 

60 

95 

SaUna— Old  wells 

40-45 

New  wells 

3i)-85 

L 

XL 

IIL 

IV. 

Chlorid  of  sodium 

16-7503 

16-5317 

18-2485 

13-3767 

Sulphate  of  lime 

0-6673 

0-5772 

0-5117 

0-52:^4 

Chlorid  of  calcium 

0-1594 

0-1583 

0-1984 

01037 

Clilorid  of  magnesium 

01464 

<»-1444 

0-1784 

0'\li'S'\ 

Bromid  of  magnesium 

0-0022. 

0-0024 

0-0026 

0-0017 

Chlorid  of  potassium 

0-0110 

0-0109 

0-0119 

0-008G 

Carbonate  of  protoxyd  of  iron 

0-0034 

0-0044 

0-0036 

0-0015 

Water 

82-8600 

83-5767 

80-8470 

858508 

100 

100 

100 

100 

Lhaji  G.=M300  at  IC* 

Baum^,  and  20""  C. 

No.  IL  has  G.  =  1-1225 

at  15"  Bauu^  and 

2V  a    The  Saginaw  brines,  Miobigan.  afford  about  19*260  of  salt 
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Vast  lakes  of  salt  water  exist  in  many  parts  of  the  world.  Lake  Timpano^s  in  the  Rods 
mountains,  4,200  feet  above  the  level  of  the  sea,  now  called  the  Great  Salt  Lake,  is  2,000  squai 
miles  in  area.  L.  Gale  found  in  this  water  20*  ]  96  per  cunt,  of  chlorid  of  sodium  (Stansb.  Ezpe 
cited  in  Am.  J.  Scl,  XL  xvii.  129).  The  Dead  and  Caspian  Seas  are  salt,  and  the  waters  of  tl 
former  contain  20  to  26  parts  of  solid  matter  in  1 00  parts.  Prof.  Gmelin,  who  analyzed  a  portic 
of  these  waters  of  specific  gravity  1-212,  found  them  to  contain  chlorid  of  calcium  3-336,  chlor 
of  magnesium  1 2*167,  chlorid  of  sodium  7*039,  sulphate  of  lime  0*052,  bromid  of  magnesium  0*44 
chlorid  of  potassium  1*086,  chlorid  of  aluminum  0*144,  chlorid  of  ammonium  0007,  chlorid  < 
manganese  0*1 61 =24*485,  with  75*566  water=  100*000.  This  result  is  given  as  corrected  I 
Marchand. 

Alt. — Anhydrite,  gypsum,  polyhalite,  occur  as  pseudomorphs  after  this  species ;  also  celcstio 
dolomite,  quartz,  hematite,  pyrite ;  the  removal  of  the  salt  cubes  by  their  solution,  leaves  a  cavil 
which  any  mineral  may  then  occupy.  The  hopper-shaped  crystals  often  leave  au  impression  < 
their  form  on  days. 

139.  SAZj  ammoniac  Naturliches  Salmiak  (fr.  Bucharia)  J.  G.  Modd^  Versuch  uber  e 
nat.  Salmiak,  Leipzig,  1758.  Muriate  of  Ammonia ;  Chlorid  of  Ammonium.  Salmiak  Gen 
Ammoniaque  muriate  Dr,    Salmiac  Beud.^  Tr.,  1832. 

Isometric.  Observed  planes,  0,  1,  /,  2-2.  Figs.  1,  2,  3,  6,  10,  1* 
Cleavage  octahedral.  Also  stalactitic,  and  in  globular  masses ;  in  crust 
or  as  an  efflorescence. 

H.=l"5— 2.  G.=1'528.  Lustre  vitreous.  Color  white;  often  yellov 
ish  or  grayish.  Streak  white.  Translucent — opaque.  Fracture  conclioida 
Soluble ;  taste  saline  and  pungent ;  not  deliquescent. 

Oomp.-—NH*01=Am  Cl= Ammonium  33*7,  chlorine  66*3 =100.  Klaproth  obtamed  (Beitr.,  i 
89): 

Vesuvius.  Bucharia. 

Chlorid  of  ammonitun                      99*5  97*50 

Sulphate  of  ammonia                         0*5  2*50 

B.  Silliman,  Jr.,  obtained  (Dana-s  Q.  Rep.  Ezpl.  Ezp.,  202)  for  a  specimen  fromKilauea,  Ilawa 
Chlorid  of  ammonium  65*53,  chlorid  of  iron  12'14,  sesquioxyd  of  iron  8*10,  chlorid  of  aluniinu 
13-00,  insoluble  matter  and  loss  1*23=100.  For  an  analysis  of  an  impure  Slromboli  specime 
see  C.  Schmidt,  in  za  G.,  ix.  403. 

Pyr.,  etc. — Sublimes  in  the  closed  tube  without  fusion.    Pulverized  with  hydrate  of  lime, 
heated  with  a  solution  of  caustis  alkali,  gives  off  pungent  ammoniacal  yapors.    Soluble  in  thr 
times  its  weight  of  water. 

Obfl. — Occurs  about  volcanoes,  as  at  Etna,  the  island  of  Yulcano,  Vesuvius,  Stromboli,  San 
wich  Islands,  and  near  Hoda  after  the  eruption  of  1845,  as  observed  by  Bunsen.  Observed  aft 
the  eruption  of  Vesuvius  in  1855,  in  rhombic  dodecahedrons  with  cavernous  faces ;  and  as  uan 
it  occurred  where  the  lavas  had  spread  over  soil  and  vcgretation.  Also  found  in  small  quantiti 
in  the  vicinity  of  ignited  coal  seams,  as  at  St.  Etienne  in  France,  and  also  at  Newcastle,  and 
Scotland ;  crystallized  near  Duttweiler  in  Prussia,  where  a  coal  seam  has  been  burning  for  raq 
than  a  hundred  years.  It  occurs  also  in  Bucharia;  at  Kilauea  in  Hawaii,  a  variety  which  o^ 
tains  largely  of  iron  (see  above),  and  becomes  rusty  yellow  on  exposure ;  in  guano  from  the  Chi 
cha  Islands. 

The  5Af  anittoviarSf,  sal-ammouiac  of  Diosoorides,  Celsius,  and  Pliny,  is  proved  by  Bockmann  (lUj 
of  Inventions,  iv.  360)  to  be  common  rock  salt,  dug  in  Egypt,  near  the  oracle  of  Ammon.  TJ 
name  was  afterward  transferred  to  the  muriate  of  ammonia,  when  subsequently  manufactured 
Egypt  Sal-ammoniac  is  supposed  to  have  been  included  by  the  ancients,  with  one  or  two  otb 
species,  under  the  nune  of  nitrunij  which,  acoording  to  Phny,  gave  the  test  of  ammonia  whi 
mingled  with  quicklime. 

140.  OBRARQTRrrS.  Argentum  oomu  peUucido  simile  (fr  Mnrionberg\  Germ.  Honifari 
Silber,  Gesner,  Foss.,  63,  1565.  Argentum  rude  jecoris  colore,  lucem  comeam  habens  (fr.  Fr 
berg,  eta)  G,  FabrvHus,  De  Kebus  Met.,  1506.  Glaserz,  dursichtig  wie  ein  Horn  in  einer  iJ 
tern.  MaJUhesiua^  Sarept,  1 585.  Hom-Silfver,  Minora  argenti  cornea,  A.  sulphnre  et  ar^enj 
mineralisatum,  WiiA.,  310, 1747.  Argcnto  aoido  sails  mineralisatomi  Hornerz,  OronsL,  159,  171 
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SDberhornerz,  SUberkerat,  Homailbor,  Ohlor-Silber,  Chrm,  Horn  Silver;  Oorneous  Silver. 
Argenfc  muriate,  Argent  oorn^  Cblorure  d^arg^nt  Fr.  Buttermilcherz  (first  mentioned  early  in 
i7th  ccQtary).  Kerargjre  Beud,  Tr.,iL501,  1832.  Kerat  Haid^  Handb.,  506,  1845.  Argjrro 
Q9ratite  OUKk.,  Syn^  249,  1847.    Plata  cornea  blanca  Domeyko^  Min.,  200,  1845.    Kerargjrite. 

Isometric.  Observed  forms,  (?,  /,  1,  2,  2-2 ;  f.  1,  2,  3,  5,  6,  7 ;  also  5 
with  planes  1,  2,  2-2.  Cleavage  none.  Twins:  composition-face  octa 
hedral.  Usually  massive  and  looking  like  wax ;  sometimes  columnar,  ot 
bent  columnar ;  often  in  crusts. 

H.=l— 1*5.  G.=5'552;  5"31— 5*43,  Domeyko.  Lustre  resinous,  pass- 
ing into  adamantine.  Color  pearl-gray,  grayish-green,  whitish,  rarely 
violet-blue,  colorless  sometimes  when  pertectly  pure;  brown  or  violet- 
brown  on  exposure.  Streak  shining.  Transparent — feebly  subtranslucent. 
Fracture  somewhat  conchoidal.     Sectile. 

Oomp. — Ag  01=Chlorine  247,  silver  75*3=100.  This  constitntioii  corresponds  with  Klap- 
roth's  analvaes  (Beitr.,  L  134,  and  iv.  10) ;  also  F.  Field's  of  a  spocimen  from  ChaiiarciUo,  Chili 
(Q  J.  Oh.  Soa,  X.  239). 

Pjrr.,  etc —In  the  closed  tube  fuses  without  decomposition.  6.B.  on  charcoal  gives  a  globule 
of  metaHic  silver.  Added  to  a  boad  of  salt  of  phosphorus,  previously  saturated  with  oxvd  of  copper, 
and  heated  iu  O.F.,  impirts  an  intense  azuro-blue  to  the  flume.  A  fragment  placed  on  a  strip  of 
ziDC,  and  moistened  with  a  drop  of  water,  swcUs  up,  turns  black,  and  flnaUy  is  entirely  reduced 
to  m?talilc  silver,  which  shows  the  mat  jUic  lustre  o:i  b  jing  pressed  with  the  point  of  a  knife. 
Insoluble  in  nitric  add,  but  soluble  in  ammonia. 

Obs.— Occurs  in  veins  of  day  slate,  accompanying  other  6res  of  sUver,  and  usually  only  in  the 
higher  parts  of  these  veins.  It  has  also  been  observed  with  ochreous  varieties  of  brown  iron 
ore ;  also  with  several  copper  ores,  caldte,  barite,  eta 

The  largest  masses,  and  partloularly  those  of  a  green  oolor,  are  brought  from  Peru,  Chili,  and 
Mexico,  where  It  occurs  with  native  silver.  In*  Chili,  at  some  mines,  it  is  a  much  less  common 
ore  ihan  the  chlorobromid;  often  contains,  intimately  mixed  with  it,  native  silver  iu  very  minute 
grains ;  it  occurs  at  Tres  Puntos,  Atocsma,  Chailarcillo  near  Copiapo,  and  elsewhere  in  OhiU.  Also 
in  Nisaragua  near  Ocotal ;  in  D3pt.  of  Grracias,  Honduras.  It  was  formerly  obtained  in  the  Saxon 
miniog  districts  of  Johanngeorgenstadt  and  Freiberg,  but  is  now  rare ;  a  mass  weighing  six  and 
three-qnarter  pounds,  from  this  region,  is  in  the  Z winger  collection  at  Dresden.  It  also  occurs  in 
tilt;  Altai,  at  the  muies  of  Sraeinogorsk  and  Krukovskoi ;  at  Konigsberg  m  Norway ;  in  Alsace ; 
rarely  in  Cornwall,  and  at  Huolgoet  in  Brittany.  In  Nevada,  about  Austin,  Lander  Co.,  abun- 
dant ;  at  mines  of  Comstock  lode.  In  Arizona,  in  the  Willow  Springs  dist,  veins  of  El  Dorado 
canon,  and  San  Fraudsoo  disL  In  Idaho,  at  the  Poorman  mine,  iu  crystals  some  half  an  inch 
across,  mostiy  cubes  and  cubo-ootahedrons,  but  oocasionally  with  other  planes,  and  in  twins  oon- 
sisting  of  two  interpenotratiug  cubes,  the  angles  of  one  projecthig  fh>m  the  faces  of  the  other. 

At  Andreasberg  in  the  Uarz,  an  earthy  variety  is  met  with,  called  by  the  Germans  Buttermilk 
ore  {BaliermikherZf  Tkonige  HomsiSber),  which,  according  to  Klaproth  (Beitr.,  i.  187),  contaiua 
silver  24*64,  chlorine  8*28,  alumina  67*08.  Funckens  describes  it  as  "  woiss  und  dunn  wie  ein^ 
BnltermUch  *'  (Lens  Min.,  ii.  101,  1794). 

Named  from  <ccoiic,  hom^  and  £0/00  •;,  silver — GeraJtargyriU^  the  proper  derivative,  being  contracted 
to  CerargyrUe,    The  Greek  k  becomes  c,  as  in  other  cases. 

141.  BBCBOUm.  Chlorobromure  d'argcnt  DoTneyko^  Ann.  d.  M.,  IT*  vi.  15B,  1844;  Berthier, 
ib.,  ly.  ii  540,  1842.  Plata  cornea  verde  Domeyko,  Min.,  202,  IS 45.  Embolit  BreiOi,^  Pogg^ 
Ixxvii.  184,  1849.  Chlorobromid  of  Silver.  Chlorbromsilber.  Megabromite,  Microbromi^ 
BniOL,  B.  H.  Ztg.,  xviiL  449,  1S59. 

Isometric.  Figs.  1, 4, 6, 7, 6  -|-  7,  11.  Also  massive ;  sometimes  stalactitic 
or  concretionary  at  surface. 

H.=l-l-5.  G.=5-31-543,  Domeyko:  5-53,  Torke;  5-79-5-81, 
Breith.  Lustra  resinous  and  somewhat  adamantine.  Color  grayish-ffreen 
and  asparagus-green  to  pistachio  or  yellowish-green,  and  yellow,  often  dark ; 
beeommg  darker  externally  on  exposure. 
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Oomp. — Ag  (CI,  Br),  the  ratio  of  the  chlorine  to  the  bromine  varyinj^  iudefinitely,  theyelloms 
varieties  and  those  of  deeper  green  colors  containing  the  large:!t  proportion  of  bromine.  Analyses 
1,  2,  Domeyko  (Min.,  1845,  203,  and  I860,  212);  3,  Miiller  (B.  H.  Ztg.,  xviiL  ■I4'.«);  4,  6,  Domeylj 
(L  c);  6,  7,  F.  Field  (Q.  J.  Ch.  Soc,  x.  239);  8,  Yorke  (Q.  J.  Ch.  Soc,  iv.  149);  0,  Plattner  (Pogg 
lixviL  134);  10,  11,  Domeyko  (L  c);  12,  Richter  (B.  H.  Ztg.,  xvii.  449);  13,  F.  Field  (1.  c);  a 
ranged  in  the  order  of  the  proportion  of  bromid  to  chlorid  (mentioned  in  column  Br :  CI),  oommea 
ing  with  those  having  the  least  of  the  bromid: 


Ag 

Br 

CI 

Br 

:C1 

1. 

Ohafiarcillo,  pearly  green 

71-94 

7-92 

20-14 

:  5-67 

Domeyko. 

2. 

(.               Ik          ii 

70-44 

11-53 

18-03 

:  3-6 

i( 

8. 

Copiapo,  mierobromite 

69-84 

12-39 

17-77 

;  3 

Muller. 

4. 

Quillota,  pearly  green 

t>9-28 

14-30 

10-42 

:  2-75 

Domeyko 

6. 

ChaflarciUo  "        " 

69-14 

14-68 

16-23 

:  2-5 

u 

6. 

"          lig?U  geeen 

68-22 

16-84 

14-92 

2 

Field. 

7. 

"         embolite 

H6-94 

19-82 

13-18 

1-5 

(( 

8. 

Chili,  Greenish  yellow 

66-1)5 

19-90 

13-15 

1-6 

Yorke. 

9. 
10. 

Chanarcillo,  embolite 

it                t( 

6«-86 
66-81 

20-08 
20.09 

l«-05 
13-07 

Plattner. 
Domeyko. 

;    1-5 

11. 

"             yellow 

66-o3 

•^0-85 

l-2-r.2 

;  l-as 

ti 

12. 

MegaJbromiie 

64-19 

26-4VI 

9-32 

0-8 

Richter. 

la. 

Ohafiarcillo,  dark  green. 

61-07 

33-8-2 

5-00 

:  0-33 

Field. 

The  mega^mxie  and  mierobromite  of  Breithaupt  are  only  varieties  of  embolite  based  on  tlie  pi 
portion  of  bromid  to  chlorid,  and  are  even  indistinct  as  varieties,  these  extremes  being  counocti 
by  indefinite  shadings.  The  above  numbers  for  Domeyko's  and  Yorke's  analyses  are  calculut 
from  their  statements  of  the  proportion  of  chlorid  and  bromid,  which  they  give  as  follows : 


1 

2 

4 

5 

8             10 

11 

Chlorid  of  silver 

81-4 

7-2-9 

66-4 

66-6 

63-2         52-8 

61-0 

Bromid  of  silver 

18-6  D. 

27-1  D. 

83-6  D. 

34-4  D 

46-8  Y.   47-2  D. 

49  0 

Obs. — Abundant  in  Chili,  constituting  the  principal  silver  ore  of  the  mines  of  Chanarcillo,  ai 
found  also  at  Agua-Amarga,  Tres-Puntas,  Rosilla,  and  at  all  the  new  openings  in  the  province 
Copiapo ;  found  also  at  Eulalia  in  Chihuahua,  Mexico ;  at  the  mine  of  Ooloal  in  Gracias,  Hondur] 

Named  from  in^iXiov,  an  intermediate,  because  between  the  chlorid  and  bromid  of  silver. 

142.  BROlMtTRITB.  Bromnre  d' Argent,  Plata  Verde  Mex.^  (fr.  Mexico  and  Huelgoot),  Beri 
Ann.  d.  M.,  III.  xix.  734,  742,  1841,  IV.  ii.  526.  Bromid  of  Silver;  Brom'.c  Silver.  Bromsill 
Oerm.  Bromlt  ffaid.^  Handb.,  506,  1845.  Bromyrite  Dana,  Min.,  93,  1854.  Bromarg; 
Ramm,,  Min.  Ch.,  196,  1860.    Plata  cornea  amarilla  melada  DoTTieyto,  Min.,  214, 186«). 

Isometric.  Figs.  1,  2,  4,  6.  Occurs  usually  in  small  concretions  ;  rare 
in  crystals. 

H.=2— 3.  G. =5*8—6.  Lustre  splendent.  Color  when  pure  brigl 
yellow  to  amber-colored,  slightly  greenish  ;  often  grass-green  or  olive-grei 
externally.     Little  altered  in  color  on  exposure.     Sectile. 


Oomp. — ^Ag  Br=Bromine  42-6,  silver  57*4=100. 
626) ;  2,  P.  Field  (Q.  J.  Ch.  Soc,  x.  241) : 


Analyses :  1,  Berthier  (Ann.  d.  M.,  IV. 


1.  Mexico 

2.  Chafiardllo 


Bromine  42*44 
42-67 


Silver  67-56- 100  Berthier. 
67-43=100  Field. 


In  the  Chilian  ore  Domeyko  found  57*1  of  silver. 

Pyr.,  etc. — In  the  closed  tube  and  with  metallic  zinc  reacts  like  cerargyrite.  B.B.  on  chare 
emits  pungent  bromine  vapors  and  yields  a  globule  of  metallic  silver.  Fused  with  bi-sulphat-e 
potash  in  a  macrass  gives  off  yellowish-brown  vapors  of  bromine.  Insoluble  in  nitric  acid.  I>i 
cultly  soluble  in  ammonia. 

Obs. — With  other  silver  ores  in  the  district  of  Plateros,  Mexico,  and  at  the  mine  of  San  Onoj 
■  seventeen  leagues  from  Zacajtecaa,  associated  with  chlorid  of  silver  and  carbonate  of  lead  ;  als< 
crystals  at  Chanarcillo,  Chili,  with  chlorid  of  silver,  sometimes  imbedded  in  calcite  •,  also  at  Ht 
goet  in  Brittany,  with  cerargyrite. 
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143.  lODTRTTB.  lodure  d' Argent  Vauqueli%  Ann.  Ch.  Phys.,  xxix.  99,  1825;  Donuyko^  AniL 
d.  M.,  IV.  Yi  158,  1841.  Plata  cornea  amarilla  Domeyko^  Min.,  2o5,  1845.  Iodic  Silver.  lod- 
silfoer  Oerm.  lodit  Head.,  Handb.,  506,  1845.  lodyrite  Dana^  Min.,  95,  1854.  lodargyrit 
Rom/L,  MiiL  Gb.,  197,  1860. 

Hexagonal.     (9  A  1=138°  46';  a=0'81438.     Observed  planes  :  (9,  /,  4,  \ 
2,  J.   Angles : 

C>A2=118°  OAi  =154^49'        1A2,  pyr.,  =127°  36' 

(?a4=104   53'        iAi,   pyr.,=155    26  4a4      ^'     =122    12 

Cleavage :  basal  perfect.  Also  massive,  and  in  thin  plates  with  a  lamel- 
lar structure. 

Soft.  G.=5-5--5-71;  5-707,  Daraour;  5504,  Doraeyko;  5-64-5-67, 
I^reith.  Lustre  resinous  to  adamantine.  Color  citron  and  sulphur-yellow 
to  yellowish-green,  sometimes  brownish.  Streak  yellow.  Translucent. 
Plates  flexible,  sectile. 

Oom|>. — Ag  I=Iodine  54,  silver  46=100.  Analyses:  1,  Domoyko  (1.  c.);  5,  Daraour  (Ann.  d. 
M-,  V.  Iv.  329) ;  8,  4,  J.  L.  Smith  (Am.  J.  ScL,  H.  xviil  374) ;  5,  F.  Field  (J.  Ch.  Soa,  x.  241) : 

M  I 

1 .  Algodones        46*25        [53  7 5]  =100  Pomeyko. 

2.  "  (i)  45-72  54-03=99-75  Damour. 

3.  "  46-52  52-9M  =  99-45»  Smith. 

4.  "  46-38  6Hll-99-49»Smith. 

5.  Cmafiarcino      45-98         54-0 .i  =  100  Field, 

*  With  traces  of  chlorine  aod  copper. 

Pyr.,  etc — In  the  closed  tuhe  f\ises  and  :i8Sumo8  a  deep  orange  color,  but  resumes  its  yellow 
ootor  on  cooling.  B.B.  on  charcoal  gives  f^imes  of  iodine  and  a  globule  of  metallic  silver.  With 
BBC  reacts  like  oerargyrite  and  bromyrite.  Fused  with  bisulphate  of  potash  in  a  matrass,  yields 
violet  vapors  of  iodine. 

Obs^--Oocurs  in  thin  veins  or  seams  in  horustoue  at  Albarradon,  near  Mazapil ;  in  Mexico ;  at 
AJgodoncs,  I'i  leagues  from  Goquimbo;  loss  abundantly  at  Dolirio  mines  of  Chanarcillo,  Chili, 
where  the  crystals  are  sometimes  half  an  inch  broad  (Breith.,  B.  H.  Ztg.,  xvlii  450) ;  also  at  Gua- 
dalajara in  Spain.  In  Arizona  at  Cerro  Colorado  mine.  Descloizeaux  has  pointed  out  its  ho- 
DUBomorphism  with  greenockite  (Ann.  Ch.  Phys.,  IIL  xJ.). 

141.  COCCINTTE.    lodure  do  Mercure  Del  Rio;  Beud.,  Tr.,  II  515, 1832.    Cocdnit  ffaicL^  Handb., 
572,1845.    Mercure  iodur^  Fr.    lodquecksilber  (rerTTU 

In  particles  of  a  reddish-brown  color  on  selenid  of  mercnry,  adamantine  in  lustre,  at  Casas 
Viejaa,  Mexi^x);  and  supposed  by  Del  Rio  to  be  an  iodid  of  mercury.  But  Castillo  says  (Colegio 
de  Min.  Mexico,  1865)  that  specimens  labelled  by  Del  Rio  contain  no  iodine,  and  appear  to  be 
brg^'ly  chlorine  and  mercury,  yet  are  not  calomel.  Castillo  describes  it  from  Zimapan  and  Cule- 
>'ni«;  both  massive  and  in  acute,  acicular,  rhombic  pyramids,  2-6  mm.  long;  color  fine  red  to  yel- 
low, and  sometimes  yellowish-green,  changing  to  greenish-gray  and  dark  green  on  exposure ; 
transparent  to  translucent.  In  a  closed  tube  affords  a  sublimate,  white  when  cold,  of  Hg^Cl,  and 
leaves  a  residuum  which  is  dull  red  while  hot,  orange-yellow  when  cold,  and  which  B.B.  turns 
aurora-red,  and  is  dissipated  with  an  odor  like  that  of  selenium. 

145.  OOTUNNITB.    Cotunnia  Mont  db  Gov.,  Prodr.  Oritt  Yesuv.    Ck>tunnite.    Chlorid  of 

liead. 

OrthorhomLic.  /A  7=99°  46',  0  A  l-i=149^  14' ;  a  :  i  :  c=0-5953  :  1  : 
1-1868.  Observed  planes :  /,  i-i,  i-i,  i-2, 1-i.  0  A  1  =  142°  6',  0  A  14=153" 
22',  1 A 1,  raac.,=133°  22',  brack.,  123°  58',  iri  A  i-2,  ov.  i-i,=118°  38'.  In 
acicular  crystals. 
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May  be  scratched  by  the  nail.     G. =5*238.     Lustre  adamantine ;  incHn 
ing  to  silky  or  pearly.     Color  white.     Streak  white. 

Comp.— Fb  Cl=0blorine  26-5,  lead  74-6=100. 
^  Pyr.,  etc.— B.B.  on  charcoal  fuaea  readily,  spreading  out  on  the  ooal  and  volatilizing,  gives  i 
white  coating,  the  inner  edge  of  which  is  tinged  yellow  from  oxyd  of  lead;  the  coating  iu  B.F. 
disappears,  tinging  the  flame  aanire ;  with  soda  gives  metaltio  lead.  A.dded  to  a  salt  of  phosphoroi 
bead,  previously  saturated  with  oxyd  of  copper,  gives  the  reaction  for  chlorine  (see  cerargyrite). 
Soluble  in  about  22  parts  of  hot  water. 

Obs. — ^Found  by  MontioeUi  and  OoveUi,  in  the  crater  of  Vesuvius,  after  the  eruption  of  1822, 
accompanied  by  chlorid  of  sodium,  and  chlorid  and  sulphate  of  copper ;  also  by  Scaochi  and  Quia- 
cardi  on  the  lava  of  1855. 

Named  after  Dr.  Cotugno  of  Naples.    Angles  very  near  those  of  haidingerite. 


146.  MOLTSrrS.    Blsenchlorid  Eausm.,  1819,  Handb.,  1463,  1847.    Chlorid  of  Iron.    Moly- 

site  JMina. 

Incrusting.     Color  brownish-red,  light  or  dark,  and  yellow. 

Oomp.— Fe'  Cl"=Chlorine  65*5,  iron  34-5=100. 

Obs. — ^Noticed  by  Hauimann  at  Vesuvius  in  1819,  forming  a  brownish-red  incmstation  on 
lavas ;  and  by  Scacchi  in  the  same  region,  as  a  result  of  recent  eruptions  (Hlruz.  Vesuv.,  1850-55), 
who  attributes  the  yellow  color  of  the  lavas  about  the  fumaroles  or  steam-holes  partly  to  thia 
species. 

The  existence  of  a  proiochlorid  of  iron  (Fe  01)  at  Vesuvius  was  announced  by  Montioelli  and 
Covelli ;  but  this  is  not  confirmed  by  ScaochL 

Named  from  /idAvat^,  stain^  in  allusion  to  its  staining  the  lavas. 


2.  HYDROUS  CHLORIDS. 

147.  CARNAIiLTTB.    Camallit  H.  Rose,  Fogg.,  xcviii.  161,  1856. 

Massive,  granular ;  flat  planes  developed  by  action  of  water,  but  no  dis- 
tinct traces  of  cleavage ;  lines  of  strise  sometimes  distinguished,  which  indi- 
cate twin-composition. 

Lustre  shining,  greasy.  Color  milk-white,  but  often  reddish  from  mixture 
of  oxyd  of  iron.     Fracture  conchoidal.     Soluble.   Strongly  phosphorescent. 

Oomp.— K  01+2  Mg  01+12  H=(J  K+|  Mg)  01+4  H=Chlorid  of  magnesium  34-20,  chlorid 
of  potassium  26*88,  water  38*92= 100.  Under  a  more  general  formula  (K,  Mg)  01+4  ^.  Analy- 
ses: I,  2,  Oesten  (Pogg.,  xcviii.,  161);  3,  Siewert  (Jahresb.,  1858.  739);  4,  A.Goebel  (J.pr.  Ch. 
xcviL6): 

Mg  01    K  01  NaCl  Ca  01  Ca  3    9e         H 

1.  Stassfurt,  raWwA    31-46    2427     5-10    262    0*84    0-14    [35-57]= 100  Oesten. 

2.  "  "  30-51  [24-27]  4-65     8-01     1-26  [0-14]  [36-26J=10O  Oesten. 

3.  "  white       3603     27-41     023    M4 ,  fl:  86-33— 3801  Siewert. 

4.  Maman,  Persia        34-65    25-62   3967,  gangue  006= 100  Goebel. 

The  Impure  camallite  of  the  mine  contains  Mg  01  29-53,  K  01  21*80,  Ka  01  7*95,  sulphate  oi 
potash  10-20,  silicate  of  magnesia  and  alumina,  sand,  and  boracic  add  1*20,  water  and  loss  29*32. 
The  brown  and  red  color  of  much  of  the  mineral  is  due  partly  to  oxyd  of  iron,  which  is  iu 
^ax^gonal  tables  and  partly  to  organic  matters  (water-plants,  infusoria,  sponges,  eta).    In  auai 
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i,  there  was  some  organic  substanoe  present  with  the  water ;  and  the  camelian  to  blood-red  color 
is  shown  to  be  due  to  it 

Pyr^  etc^B^.  fuses  easilj.  Soluble  in  water,  100  parts  of  water  at  18*75'* 0.  taking  up 
64*5  parts. 

Obs«— Occurs  at  StassfUrt,  where  it  forms  beds  in  the  upper  port  of  the  salt  formation,  alter- 
nating witi:  thinner  beds  of  oommon  salt  and  kieseritef  and  also  mixed  with  the  common  salt 
Its  beds  consist  of  subordinate  beds  of  different  colora,  reddish,  blniah,  brown,  deep  red,  some* 
times  ooloriesa.  Sjlrine  occurs  in  the  carnallite.  Also  ibuud  with  salt  at  Maman  in  Persia.  Its 
richness  in  potassium  makes  it  valuable  for  exploration. 

Named  after  von  Carnall  of  the  Prussian  mines. 

Artil— Occurs  artijicially  formed  in  the  salt  pans  at  Hulle. 

148.  TAOHH7DRITB.    Tachhydrit  Bamnu,  Pogg.,  xcviii  261,  1866. 

Massive ;  in  roundish  masses.     Two  distinct  cleavages. 
Color  yellowish.     Transparent  to  translucent.     Very  deliquescent  on 
exposure. 

Com|>.— (Ca  Cl+2  Mg  Cl)+12fi=(i  Oa+f  Mg)  01+4  fi=Ohlorine  4l*lT,  calcium  1-ie,  mag- 
nesimn  9*30,  water  41*77=100 ;  or  under  a  more  general  formula,  (Oa,  Mg)  Ol-f-4  ^  Analysis  by 
Bammelsberg  (La): 

a  40*34  Oa  7  46  Mg  9*51  ti  [42'69]=100 

Pyr.,  etc— Fuses  easily.  Very  soluble;  100  parts  of  water  at  18*75°0.  dissolving  160*8  of 
the  salt 

Obs. — ^From  the  salt  mines  of  Stassfurt,  in  thin  seams  with  carnallite  and  kieserite,  in 
anhydrite. 

Named  in  allusion  to  its  ready  deliquescence,  from  raxoi,  quiek^  and  v6tjp^  waicr, 

149.  KBTIMTIRSraB.    Eisenchlorid  mit  den  Ohloralkalien  Krmners^  Pogg.,  Ixxxiv.  79,  1861. 

Kremersit  Kenng^  Min.,  9,  1863. 

Isometric.     In  octahedrons. 
Color  ruby-red.     Easily  soluble. 

Oomp,—Ka+Ama+Pe' 01*4-8  fi[— 2  (iK-hi  Am)  01-hFe*Cl'-h3  l][=Chlorine  55*86,  potas 
BiQm  12*32,  ammonium  5*67,  iron  17*65,  water  8*50=100.  Analysis  by  Kremers  (Pogg., 
Ixiriv.  79) : 

01  K  Am  Na  Fe  1Q[ 

6515  12-07  6*17  0*16  16-89  [9*66]=100. 

It  is  identical  with  an  artificial  salt  obtained  by  Fritzsche. 
Obe«— >From  fumaroles  at  Yesuyius,  as  a  product  of  sublimation. 


3.  OXYCHLORIDS. 

150.  MATLOOKITB.    R  P.  Oreg,  PhiL  Mag.,  lY.  u.  120,  1851. 

Tetragonal.     (?Al-i=128°  42';  a=l-2482.     OV  123 

served  planes,  O,  /,  1,  2-i.  O  A  7=90%  0  A  2-i= 
•111°  50|',  O  A  1=119°  34',  U  A  24,  pyram.,=97°  58', 
basal,=136^  19',  lAl,  pjrram.,=104°  6',  basal,  120^ 
52'.  Cleavage:  basal  imperfect  Crystals  gener- 
ally tabular. 
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H.  =  2*5—3.  G.  =  7*21.  Lustre  adamantine,  occasionally  pearly 
Color  clear  yellowish,  sometimes  a  little  greenish.  Transparent  to  tranS" 
lucent. 

Comp.— Pb  Gl+Pb  0=:Chlorid  of  lead  55*5,  oxyd  of  lead  44*5=100.  Analysis  by  Dr.  R  A 
Smith  O-c): 

Pb 01  55-18  Pb  0  44 30  Moisture  007  =99*55. 

Rammelsberg  found  (Pogg.  Ixxxv.  141 ),  Pb  01  52*45,  Pb  0  46*42. 

Pyr.,  etc. — Reacts  like  mendipite. 

Obs.— From  an  old  mine  near  Cromford  in  Derbyshire,  with  phosgenite.  Crystals  seldom  large 
but  one  measures  two  inches  across;  according  to  Kenngott  (Min.  Not,  No.  11),  lAl,  basal,  = 
12 1"*  2',  and  2-tA2-t;,  basal  edge=136''  17';  also,  as  a  sublimation  product  at  Yesuyius  afte 
the  eruption  of  1858  (B.  Cappa,  J.  pr  Ch.,  Ittx.  381 ). 

151,  MENDIPITE.  Saltsyradt  Bly  (Salzsaures  Blei)  Benu,  Ak.  H.  Stockh  ,  184,  1823  ;  Ed. . 
Sci.,  i.  379,  1 824.  New  ore  of  lead  from  Mendip,  Peritomous  Lead-baryte,  Eaid.,  Mohs's  Min 
iu  151,  1 825.  Muriate  of  Lead,  Chlorid  of  Load.  Plomb  chlorure,  pt,  Fr,  Kerasine  pt.  [rcj 
phosgenite]  Beud.  Tr.,  iL  502,  1832.  Chlor-Spath  Bieiih.,  Char.,  61,  1832.  Berzelite  Lev\ 
Min.  Heul.,  it  448,  1837.     Mendipit  Glodc.,  Grundr.,  604,  1839. 

Orthorhombic  ;  /a/=102°  36'.  Observed  planes,  0,  I^i-i^i-l,  Occui 
in  fibrous  or  columnar  masses,  often  radiated.  Cleavage  :  I  highly  perfect 
diagonal  less  perfect. 

H.=2'5— 3.  G.=7— 7*1.  Lustre  pearly  and  somewhat  adamantin 
upon  cleavage  faces.  Color  white,  with  a  tinge  of  yellow,  red,  or  \A\xi 
Streak  white.     Feebly  translucent — opaque. 

Oomp.— Pb  Cl  +  2  Pb  0=Chlorid  of  load  88*4,  oxyd  of  lead  61*6=100.  Analyses:  1,  Berzelic 
(Ak.  H.  Stockh.,  1823,  Pogg.,  l  272,  and  Eamm.  1st  SuppL,  24);  2,  Schnabel  (ib.,  3d  Suppl..  78] 
3,  Bhodius  (Ann.  Ch.  Pharm.,  Ixii.  373) : 


1.  Mendip  HOIS 

Pb  a  39*82 

Pb  0  60-18=100  Berzelius. 

2.  Westphalia 

38-70 

61*25=99*95  SchnabeL 

8. 

32*55 

67-78=100*33  Rliodius. 

Pyr.,  etc. — Tn  the  closed  tube  decrepitates  and  becomes  more  yellow.  B.B.  on  charcoal  fuse 
easily,  and  is  reduced  to  metallic  lead  with  elimination  of  acid  vapors,  giviug  the  coal  a  whit 
coating  of  chlorid  of  lead,  the  inner  edge  of  whidi  is  yellow  from  oxyd  of  lead.  With  salt  c 
phosphorus  bead,  previously  saturated  with  oxyd  of  oopper,  colors  the  O.F.  azure-blue.  Solub! 
in  nitric  add. 

Obs. — This  rare  mineral  was  formerly  found  at  the  Mendip  Hills,  in  Somersetshire,  in  sma 
radiated  crystalline  masses  on  earthy  black  manganese;  it  has  been  met  \^ith  at  Tamowit 
Silesia,  in  day  in  opaque  prismatic  crystals ;  at  mine  Kunibert  near  Brillon  in  Westphalia. 

162.  8CHWARTZBMBBRGITB.    Oxychloroiodure  de  plomb  (fr.  Atacama)  DoTneyko,  Am 
d.  M,  VL  ▼.  453,  1864.    Sohwartzembergite  Dana. 

Rhombohedral.  In  druses  of  small  crystals.  Also  in  thin  amorphou 
crusts,  compact,  passing  into  earthy. 

H.=2— 2'5.  G.=6*7,  Schwartzemb.;  6-2— 6*3,  Liebe.  Lustre  adamantine 
Color  honey-yellow,  when  purest ;  also  straw-yellow,  inclining  to  lemoi 
yellow,  sometimes  a  little  reddisli.     Streak  straw-yellow.     Brittle. 

Oomp. — ^Pbl  +  2  Pb  0,  Liebe.  More  probably,  as  the  analysis  so  gives,  Pb  (I,  01)  f  2  Pb  O,  wil 
I :  a=3 :  2.    Analysis :  K.  T.  Liebe  (Jahrb.  Min.,  1867,  1 59) : 


PbCl 

Pbl 

PbO 

l^bS 

l^bO 

5b 

11*40 

30-89 

4b-92 

6*51 

l*tt8 

0-91  =99*61 
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Liebe  regards  aU  the  ingredients  as  imparities  except  the  iodid  and  ozyd  of  lead.  Domeyko  io 
an  imperfect  analysis  (L  e)  obtained  Pb  CI  22  8,  Pb  I  lS-7,  Pb  0  471,  §  25,  Ca  1-7,  gangue  5-3 
=98-1. 

Pyr^  etCd — ^Very  fUsible,  like  oerargjrite ;  in  fusing  loses  its  color.  On  chara^al  metallio 
i^obules.  In  a  matrass  abundant  violet  vapors  of  iodine.  No  effervcscjuce  with  nitric  acid,  but 
loses  color,  becoming  ilrst  brownish  and  than  white,  and,  if  some  water  be  added,  it  dissolves  roro* 
pleielj  on  heating. 

Obs. — ^Fonns  crusts  in  galeDite  at  a  mine  10  leagues  foom  the  port  of  Paposo  in  the  desert  of 
Atacama,  where  it  was  discovered  by  Mr.  Schwartzemberg. 

153.  ATACAMITB.  Sable  vert  cuivreux  da  Perou,  Chaux  cuivreuse  unie  &  un  pea  d*acide 
•  muriatique  et  d'eau,  Rochefoucauld^  BaumS  d:  Iburcroy^  Mom.  Ac.  Paris,  1780  (pub'd  in  1788); 
BerthoUei,  ib.,  474  (note  added  in  178S).  Kupfersand,  Salzsauros  Kupfer,  Karst.,  Tab,  4G,  76, 
1800.  Cuivre  muriate  ^..  Tr.,  1801.  Muriate  of  Copper.  Atacamit,  Salzkupfererz,  Bluinenback^ 
Handb.  Nat,  1805.  Kupferhomerz,  Atacamit,  Ludwig,  Min.,  ii.  178,  1804.  Smaragdochalcit 
HcfusrrL,  Handb.,  1039,  1818.  Halochalzit  Breith,,  Handb.,  16.^  1841.  Remolinite  B.  A  M^  Min., 
618,  1852.  Marcylite  Shep.,  Marcy's  Expl.  Bed  River,  135,  800.  Washington,  1851,  Am.  J.Sd., 
n,  xii.  206;  Dana,  ib.,  xxiv.  122.    Botallackite  A.  U,  Church,  J.  Ch.  Soc.,  II.  iii.  212,  18d5. 

Orthorhorabic.  /a7=112°  20',  (? A  1-1=131°  29';  a:b:G=lVdl:l: 
1"492.  Observed  planes:  vertical,  /,  i-i,  i-l,  i-2,  i-4  ;  domes,  l-i,  l-I;  octahe- 
dral, irihU,  ov.  w,=10G°  34',  i-4Ai-4,  ib.,=130°4',  1-lAl-l,  top=105° 
40',  /Al  =  143°  42',  1 A 1,  mac.,=120°  40'.  Usual  in  modified  rectangular 
prisms,  and  rectangular  octahedrons.  Twins:  composition-face/;  consisting 
of  three  individuals.  Cleavage:  i-l  perfect,  l-l  imperfect.  Occurs  also  mas- 
sive lamellar. 

H.=3—3*5.  G.=4— 4*3;  3*7,  Breith.  Lustre  adamantine — vitreous. 
Color  various  shades  of  bright  green,  rather  darker  than  emerald,  some- 
times blackish-green.     Streak  apple-green.      Translucent — subtranslucent. 

Comp^'3  Cu  fl:-hCu  01  S=(}  Cu+i  Cu  Oi)  ft=Oxyd  of  copper  53-6,  chlorid  of  copper  30-2, 
(chlorine  16-0,  copper  143),  water  16-2=100.  The  ore  of  Cobija  (anal.  1)  and  botaUarJciU  (anaL  8) 
contain  half  more  of  water,  giving  the  formula  a  Cu  Tl-hCu  CI  fl+2  aq..  Analyses:  1,  Borthier 
(Ann.  d.  M.,  III.  vii.  542);  2,  3,  Bibra  (J.  pr.  Ch.,  xevi.  203) ;  4,  5,  P.  Field  (J.  Oh.  Soc,  viL  193); 
6,  Mallet  (Banim.,  5th  SuppL,  57) ;  7,  8,  Church  (J.  Ch.  Soc.,  II.  iiL  81,  213) : 


CI 

Cu 

Cu 

ti 

1.  BoUvia,  Cobija 

14-92 

5000 

IS -3  3 

21-75  =  100  Berthior. 

2.        "      Algodon 

14-96 

52-54 

13-33 

19-17  =  100  Bibra. 

3 

16-07 

62-40 

14  00 

18-53  =  100  Bibra. 

4.  Gopiapo 

14-94 

50-46 

17-79  Fiold. 

6.         " 

16-01 

56-24 

1800  Field. 

6.  ChiU 

lti-33 

55-04 

14-54 

12-9rt,  quartz  0-0S=99-85  Mallet 

7.  Cornwall 

1520 

54-32 

13-57 

16-91  =  100  Church. 

8.  BotaUackite 

14-51 

6r.-25 

2-2-60  =  103-36  Church. 

Anal.  4  corresponds  to  Cu  CI  28-22,  Cu  63-99,  tt  1 779 ;  and  5  to  Cu  CI  28*35,  Cu  53-62,  fi  18-00 
For  other  analyses  see  Ulez,  Ann.  Ch.  Pharm ,  Ixix.  361. 

Pyr^  etc,— In  the  closed  tube  gives  off  ranch  water,  and  forms  a  gray  sublimate.  B.B.  ou 
(diarooal  fuses,  coloring  the  O.F.  azure-bluo,  with  a  green  odare,  and  givino:  two  coatings,  one 
brownish  and  the  other  grayish-white ;  contiuued  blowing  yields  a  globule  of  metallic  copper;  the 
coatings  touched  with  the  R.F.  volatilize,  coloring  the  flame  azure-blue.     In  acids  easily  soluble. 

Obs.  This  species  was  originally  found  in  the  state  of  sand  in  the  Atacama  province,  north  c^rn 
part  of  Chili.  It  occurs  in  different  parts  of  Chili,  especially  at  Los  R^molinos ;  also  in  veins  in 
the  district  of  Tarapaca,  Bolivia;  at  Tocopilla,  16  leagues  north  of  Cobija,  an  imporant  locality, 
in  BoUvia;  with  malachite  iu  South  Australia;  at  the  extraordinary  malachite  loaility  in  the 
Serra  do  Bembe,  near  Ambriz,  on  the  west  coast  of  Africa ;  at  the  Estrella  miue  in  southern 
Spain ;  at  BU  Just  in  Cornwall,  in  orusts  and  atalactitic  tubes.  Botalkckite  occurs  at  the  Botallack 
mine,  Cornwall,  in  thin  crusts  of  minute  interlacing  crystals,  closely  investing  killas ;  Schwarzen- 
ben!  in  Saxony;  also  supposed  to  invest  some  of  the  lavas  of  Vesuvius,  but  questioned  by 
tScaochi,  the  mmeral  so  called  being  a  basic  sulphate  (Mem.  Incond.  Yesuv.,  1855). 
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It  is  sometimes  g^und  up  in  Chili,  and  sold  under  the  name  of  ArseniUo  as  sand  for  Letters. 

Marcylite  of  Shepird,  as  originally  described,  was  an  Impure  atacamite  of  a  black  color ;  a  tri: 
afforded  Shepard  copper  64*80,  0  and  CI  39*20,  ^  9-50.  6. =4— 4*1.  From  the  south  part  of  th 
Bed  River,  near  the  Wachita  Mts.    (See  further  under  Melaconite,  p.  137  ) 

163A.  TAIiLINGITB.    A,  K  Church,  J.  Oi .  Soo.,  II.  iii.  213,  1865. 

In  tliin  crusts,  consisting  of  irregular  aggregations  of  minute  globules 
appearing  botryoidal  under  the  microscope.     Subcrystalline. 

ll.=3.  G.=3-5  (approximate).  Color  bright-blue,  inclining  to  greei 
Streak  white.     Subtranslucent.     Fragile.     Hygroscopic. 

Oomp. — tCut3[+CuClfl[+8aq  -.Chlorid  of  copper  22-65,  oxyd  of  copper  63*29,  water  24-16= 
100;  or  chlorine  11-91,  o^yd  of  copper  tf0«60,  water  24-16= I02'67.  Church  (J.  Ch.  Soc,  U.  ii 
77)  obtained  Ou  66*24,  01 11*33,  which  corresponds  to 

CI  11-33        Cu  63-57        Cu  10*11        fl  24-99=100. 

In  another  blue  Cornwall  mineral  Church  found  (ib.,  213)  Ozyd  of  copper  67-25,  chlorine  8*7: 
water  26*56=102-54;  which  gives  the  formula  6  Cu  fl^+Cu  CI  fi[+5  aq=Oxyd  of  copper  67*2i 
cfalorme  8*58,  water  2613=  Iol*96.  Church  says  the  less  hydrated  copper  sulphates  and  chlorid 
are  green,  the  more  hydrated  blue. 

Pyr.,  etc— In  vacuo  loses  hygroscopic  water,  remaining  blue.  At  100"  C.  rapidly  become 
green,  losing  considerable  water.  Insoluble  in  water,  but  easily  soluble  in  dilute  acids  and  i 
ammonia. 

Obs. — Occurs  at  the  Botallack  mine,  ComwalL  Named  after  B.  Tailing,  of  Lostwithiel,  b 
whom  the  mineral  was  collected. 

Artif. — L  similar  compound  has  been  formed  by  Kane,  and  by  Graham,  by  the  action  of  watc 
cm  N  H*  Cu  CI ;  its  formula  is  4  Cu  iGL+Ou  Cl'+aq. 

164.  PBROTLITE.    H,  J.  Brooke,  Phil  Kag.,  IH  zxxvi.  131,  1850. 

Isometric.     In  minute  cubes.     Observed  planes  :  (?,  1,  /,  i-2. 
H.=2*5.     Color  sky-blue.     Streak  similar  to  the  color. 

Comp. — According  to  Percy,  contains,  besides  some  water,  lead,  chlorine,  copper,  and  probab 
oxygen,  with  Pb  :  CI  :  Cu=2-ti6  :  0*84  :  077  ;  whence  Percy  suggests  the  formula  (Pb  CI  +  Pb  < 
-♦-(CuCl+CuO)  +  aq. 

Pyr.— Ill  the  closed  tube  yields  water  and  odorless  fumes.  B.B.  tinges  the  flame  green  wit 
blue  ou  the  edges.  .  With  borax  reacts  for  copper. 

Obs. — Found  wi^  gold,  and  supposed  to  be  from  Sonera,  Mexica 


•     APPENDIX  TO  OHLORIDS,  BROMIDS,  AND  lODIDS. 

155.  CHLORID  OP  MAGNESIUM.     156.  CHLORID  OF  MANOANESK 

Clilorid  of  magnesium  and  chlorid  of  man^nese,  according  to  Scacchi  (Mem.  Incend.  Vesm 
1855),  probably  occur  in  the  saliue  incrustations  formed  at  the  eruption  of  Vesuriusiu  1855.  Tl 
supposed  existence  of  the  manganesian  chlorid  was  ascertained  by  treating  the  crust  with  distill< 
water  and  testing  with  ferrocyanid  of  potassium,  when  a  white  precipitate  was  thrown  dow 
which  acquired  after  a  while  a  pale  rose  tint ;  and  also  in  other  ways. 

1 57, 1 58.  loDiD  OP  ZiNO. — ^Bromid  OF  ZiNC. — Iodine  and  bromine  are  stated  by  Mentzel  to  occ 
along  with  a  cadmiferous  zinc  in  Silesia,  and  hence  it  is  inferred  that  iodid  and  bromid  of  zinc  exr 
in  nature,  though  not  yet  distinguished. 

Besides  the  preceding  species,  the  following  also  contain  chlorine :  Sodalite  and  Pyrosmalil 
and  some  Nephelite,  Nosite,  aud  Mica  among  silicates;  some  Apatite  among  phosphate) 
Boracite  among  borates ;  Phosgenite  among  carbonates. 
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IV.  FLUORINE  COMPOUNDS. 


1.  ANHYDROUS. 

L  FLUOaiTB  GBOUP. 

169.  VuTOBin  OaF  161.  Fluooibitb       OeF 

160  Tnnoonan       (Ga,  Oe,  Y)  F  162.  Fluooebinv 

2.  FLUBLLITE  GROUP.    Gontain  AlmninuiiL 
163.  Flusllob 

3.  CRYOLITE  GROUP.    Contain  Alaminnm  and  Sodinm  or  Oaldum. 

164  Crtotjtb       8  Na  P + A1«  P"  166.  CmouTi        3  Na  P  +  2  Al»  F« 

16o.  Abkbothe     (Oa^  Na)'  P+ Al'  P*  167.  CHODiOBniTB  2  Na  P+ A1*F* 


2.  HYDROUS. 

168.  PicHiroLira     3(0a,Na)P  +  Al*P*+2  ft    170.  Gbarkbdtiti  Ca«P+Al«P»+4tt 

169.  THOMSBSOLTni  2  (Cft,  Na)P+  Al*l?*+2  fi    171.  PBOsopin 


169.  FLUORim  or  FLUOR.  Piaorea  lapidoa  gemmaram  similes  sed  minus  duri— qui  ignis 
calore  liqnescunt  [whenoe  he  derives  the  name] — Colores  yarii,  jucundi,  (I)  rubri,  (2)  purpurei 
(Tulgo  amethysti),  (8)  candidi,  (4)  luteif  (5)  dneraceif  (6)  subnigri,  eta  [with  mention  also  of  its 
use  as  a  flux  in  smelting],  Agric,  Berm.,  458, 15'i9 ;  Germ.  Flusse  id,,  Interpr.,  464,  1 546.  Fluor 
mineralis  Stolbergicus,  Lithophosphorus  Suhleni«is,  Woodward^  Gat,  1728.  Glas-Spat,  Spatum 
▼itreum,  Wall,  64,  1747.  Pluss,  Plussspat,  Glasspat,  Cronat^  93,  1758.  Flussaures  Kalk 
Schede,  Ak.  H.  Stockh.,  1771.  Calx  auorata  Bergm.,  Sciagr.,  1782.  Spath  fusible,  Spatb 
Titrenx,  de  JMe,  Crist.,  1772,  1783.  Pluorite  Xapiane,  Miu.,  :473, 1797.  Pluor  Spar,  Fluate  of 
liiae,  Fluorid  of  Calcium;  Vulg.  Derbyshire  Spar,  Blue-john.  Chauz  fluatee  Dr,  Fluorine 
Awt,  Tr.,  ii.  617,  1832.    Liparit  (7tocfc.,  Syn.  282,  1847. 

For.— Chlorophane  (fr.  Nertschinsk)  TK  De  GroUhata ;  Delameth.,  J.  de  Phys.,  zl7.  898, 
1794.    Ratofkit  FuchcTy  John  Ch.  Unters.,  yi.  232,  1812. 

Isometric.  Observed  planes :  0;  /:  1,  2,  3 ;  i-2,  i-3,  i-f ,  i-| ;  2-2,  3-3, 
H ;  ^^.  Y^y  V-¥j  Hj  V-V-  Figs.  1  (common),  2  to  8, 10, 11, 16, 18,  simi^ 
lar  to  24  (planes  1,  and  3-3),  26.  Cleavage  :  octahedral,  perfect.  Twins : 
composition-face,  1,  f.  50 ;  also  f.  129,  in  which  the  composition  is  parallel 
to  each  octahedral  face.  ]ilassive.  Rarely  columnar;  usually  granular, 
coarse  or  fine.  Crystals  often  having  the  sui'faces  made  up  of  smtdl  cubes, 
or  cavernous  with  rectangular  cavities. 
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H.=4.  G.=3-01-3-26  ;  3-1800-3-1889,  Kenngott,  from  43  Bpecimena 
the  mean  3-183.  Lustre  vitreous ;  sometimes  splendent ;  usually  glimmer 
ing  in  the  massive  varieties.    Color  white,  yellow,  gi-eeu,  rose  and  crimson 
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red,  violet-blue,  sky-blue,  and  brown:  wine-yellow,  greenish  and  violel 
blue,  most  common ;  red,  rare.  Streak  white.  Transparent — subtransh 
cent.  Brittle.  Fracture  of  fine  massive  varieties  flat-conchoidal  an 
splintery.  Sometimes  presenting  a  bluish  fluorescence.  Phosphoresce 
when  heated. 

CJomp.,  Var.— Fluorid  of  calcium,  Ca  P=Fluorme  48*7,  calcium  5 1*3 =100.  Beraolius  four 
0*5  of  pliosphate  of  lime  in  the  spar  of  Derbyshire.  The  presence  of  chlorine  (or  muriatic  acid 
old  chemistry)  was  detected  early  by  Soheele.  Kcrstou  found  it  in  fluor  from  Marienberg  ai 
Freiberg.  The  bright  colors,  as  shown  by  Kenngott,  are  lost  on  heating  the  mineral ;  they  ai 
attributed  mainly  to  different  hydrocarbon  compounds  by  Wyrouboff  (Bull.  Soc.  Ch.,  II.  v.  33 
186G),  the  crystallization  having  taken  place  from  aqueous  solution. 

Var.  I.  Ordinary;  (a)  cleavable  or  crystallized,  very  various  in  colors;  (&)  coarse  to  fii 
granular ;  (c)  earthy,  dull,  and  sometimes  very  soft.  A  soft  earthy  variety  from  Ratofka,  Russi 
of  a  lavouder-blue  color,  is  the  ralofldie. 

The  finely -colored  fluors  have  been  called,  according  to  their  colors,  false  ruby,  topaz,  enicral 
amethyst,  etc.  The  colors  of  the  phosphorescent  light  are  various,  and  are  independent  of  t) 
actual  color :  and  the  kind  affording  a  green  color  is  (d)  the  chlorophane  (fr.  x^^f^h  ffreen^  ai 
^ui*'..,  /  appear)  or  pyro-^meraUl. 

Breithaupl  obtained  for  fluor  G.=3'0n,  fr.  Alston  Moor,  Cumberland,  white;  8*170,  Eul 
blue;  a-176,  ib.,  white;  3*171,  fr.  Siberia,  blue;  3*183,  ib.,  white;  3*166,  ft*,  near  Marienbei 
green;  3*1 7*2,  ib.,  blue;  3*169,  fr.  Bosenbrunn  in  Voigtland,  green;  3*  186  ib.,  blue;  8-1 SS,  il 
white;  3*185,  fr.  Cornwall,  fluorescent;  3*188,  fr.  Switzerland,  rose-red;  3*19S,  fr.  near  Froibei 
green ;  3*265,  fr.  Mexico,  emerald-green  transparent  oct. ;  3*324 — 3*357,  fr.  Siberia,  violet-blue. 

'J.  Aniozoniie  of  Schonbein.  The  dark  violet-blue  fluor  of  Wolsendorf,  Bavaria,  afforded  Sohr< 
ter  0'02  p.  c.  of  ozone,  which  Schonbein  (J.  pr.  Ch.,  Ixxxiii.  95,  Ixxxix.  7)  showed  to  be  (Uiinzoi 
whence  his  name  for  this  variety.  Its  strong  antozone  odor  is  said  often  to  produce  hcadaci 
and  vomiting  in  the  miners.  Schaf  hautl  states  (Ann.  Ch.  Pharm.,  xlvi.  344)  that  this  fluor  ^co 
tains.  Nitrogen  0*02073,  hydrogen  0*00584,  carbon  0*0365,  chlorous  acid  0  08692.  But  \Vyroub< 
discredits,  in  part,  his  results ;  ho  himself  obtained  Carbon  0*0170,  hydrogen  0*0038,  with  ! 
0*0180,  Fe  00032,  f'c  0*0025.  CI  0*0071.  Wyrouboff  attributes  the  various  colors  to  compoun 
of  carbon  and  hydrogen,  derived  from  a  slight  infusion  of  organic  matters  in  the  solvent  water 
he  found  (Bull  ^^oc.  Ch.,  II.  v.  334,  1866)  that  the  blue  and  violet  colors  changed  to  purple  i 
beating,  and  supposes  that  two  C  H  substances,  a  blue  and  a  rod,  were  present,  the  former  mo 
volatile,  and  therefore  leaving  the  color  reddish  after  partial  heating. 

Pyr..  etc. — In  the  closed  tube  decrepitates  and  phosphoresces.  B.B.  in  the  forceps  and  i 
charcoal  fuses,  coloring  the  flame  red,  to  an  enamel  which  reacts  alkaline  to  test  paper.  Wl 
soda  on  platinum  foil  or  charcoal  fuses  to  a  clear  bead,  becoming  opaque  on  cooling ;  with  i 
excess  of  soda  on  charcoal  yields  a  residue  of  a  difiQcultly  fusible  enamel,  while  most  of  the  so 
sinks  into  the  coal;  with  gypsum  fuses  to  a  transparent  bead,  becoming  opaque  on  coolii 
Fused  in  an  open  tube  with  fused  salt  of  phosphorus  gives  the  reaction  for  fluorine.  Trent 
with  sulphuric  acid  gives  fumes  of  hydrofluoric  iicid  which  etch  glass. 
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PIiOFphoresceDoe  is  obtained  from  the  coarsely  powdered  spar  below  a  red  heat  At  a  high 
temperature  it  ceases,  but  is  partiollj  restored  by  an  electric  disohargfc. 

Obs.— ^^OIDetimes  in  beds,  but  generally  in  veins,  in  gneiss,  mica  slate,  clay  slate,  and  also  in 
limestones,  both  crystalline  and  uncrystalline,  and  sandstones.  Often  occurs  ns  the  gnngue  of 
metallic  ore?.  In  the  North  of  England,  it  is  the  gauguo  of  the  lead  veins,  which  intersicct  the 
coal  formaiion  in  Northumberland,  Cumberland,  Durham,  and  Yorkshire;  the  Cumberland  fluor 
often  contains  drops  of  fluid  within,  especially  the  green  variety  (Greg  and  Lettsom).  lu  Derby- 
shire it  is  abundant,  and  also  in  i'omwall,  where  the  veins  intersect  metamorphic  rocks.  Common 
in  the  mining  district  of  Saxony;  fine  near  Kongsberg  in  Norway.  In  the  doloini((.s  of  St. 
Gothard  it  occurs  in  pink  octahedrons;  at  Munsterthal  in  Baden  in  flesh-red  hexociahclron?. 
It  has  been  detected  in  cannel  coal  by  Prof.  Ropers. 

In  Maine^  on  Long  Island,  Blue  Hill  Bay,  in  veins.  In  K.  ITampshire,  at  N.  vilbpe  of  West- 
moreland, 2  m.  S.  of  meeting-house,  white,  green,  purple,  constituting  a  vein  in  quartz ;  at  tlio 
Notch  in  the  White  Mts.,  green  oct.  in  quartz,  rare.  In  Vemionij  at  Putney,  in  green  cul^es.  In 
Massachusetts^  at  the  Southampton  lead  mine.  In  Connecticut^  at  Tnmibull,  the  chlorophane  var., 
with  topaz,  in  two  veins,  each  1 8  in.  wide,  in  gneiss ;  at  Plymouth,  in  octahedral  and  dodecahe- 
dral  crystals;  at  WilUmantic,  purple,  in  a  vein  in  gneiss,  and  also  sparingly  at  the  topuz  vein;  at 
the  Middletown  lead  mine.  In  Kew  York^  in  Jofierson  Co.,  at  Muscolonge  lake,  formerly  abundant, 
in  gigantic  cubes,  sometimes  modified  (fig.  128\  of  grass-green  and  pale-green  shades,  in  prauular 
limestone;  in  St  Lawrence  Co.,  at  Rossie  and  Johupburgh,  rarely  in  fine  crystals;  at  Lockpijrt, 
occa?ionally  in  cubes,  with  selenite  and  cclestino  in  limestone ;  also  similarly  near  Rodicster  and 
Manlius;  Amity,  in  thin  seams,  with  spinel  and  tourmaline.  In  New  Jersey^  near  the  Franklin 
Furnace.  In  Virginia^  near  Woodstock,  in  limestone ;  on  the  Potomac,  at  Shcpnrd.stown,  in  white 
limestone.  In  Illinois^  Gallatin  Clo.,  for  30  m.  along  the  Ohio,  10  to  15  m.  below  Shawnectown, 
and  at  other  places,  dark  purple,  often  in  large  crystals,  in  carboniferous  limestone,  with  g:il»»nite, 
and  through  the  soil.  lu  CaliJ'omicL,  at  Mt  Diablo,  rare  in  white  cubes.  In  Arizona,  in  Castle 
Dome  dist.,  white,  pink,  green,  purple.  In  ..Voro  Scotia^  at  Mabon  harbor,  green.  Near  Lake 
Superior,  a  few  miles  from  the  N.E,  corner  of  Thunder  bay,  in  larga  violet  cubes  on  amethyst, 
affording  raagniJicent  specimens. 

Alt — Fluor  spar  is  slightly  soluble  in  waters  containing  bicarbonate  of  lime  in  solution.  The 
alkaline  carbonates  decompose  it,  producing  carbonate  of  lime  or  calcite^  and  a  subsequent  change 
of  the  calcite  may  produce  other  forms  of  pseudomorphs.  Fluor  spar  occurs  changed  to  quartz, 
by  substitution,  and  also  to  limonite,  hematite,  lithomarge,  psilomelane,  calamine,  smithsonito. 
cerusite,  kaolinite. 

160.  YTTROOERITB.  Tttrocerit  Gahn  <fc  Bendius,  Afh.,  iv.  1814.  Yttrooererit  Leonk^ 
Handb.,  573,  1826.  Tttria  fluatdo  Fr,  Fluate  of  Cerium  and  Yttria.  Ytterflussspath,  Fluss- 
yttrocaljdt,  Germ,    Yttrocalcit  Clock.,  Syn.,  283,  1847. 

Massive ;  crystalline-granular  and  earthy.  Cleavage :  in  two  directionp 
inclined  to  one  another  108°  30'. 

H.=4— 5.  G.=3'447,  Berzelius.  Lustre  glistening ;  vitreous — pearly. 
Color  violet-blue,  inclining  to  gray  and  white,  often  white;  Bometimes 
reddish-brown.     Fracture  uneven. 

Comp. — Contains  CaF,  CeF,  and  YF,  in  different  proportions.  Analyses  by  Gahn  and  Berzelius 
(AfhandL,  iv.  161,  and  Schw.  J.,  xri,  241): 

Ca  €e  Y  FH 

47-63  18-21  9-11  25-05 

6000  16-45  8-10  2545 

Pyr.,  etc. — ^In  the  closed  tube  gives  water.  B.B.  on  charcoal  alone  inflisible ;  with  gypsum 
the  yttroeerite  of  Finbo  fuses  to  a  bead,  not  transparent,  and  that  of  Broddbo  is  infusible.  With 
the  three  fluxes  the  Finbo  mineral  behaves  like  fluor  spar ;  the  glass  is,  however,  yellow  in  the 
ozydizing  flame  as  long  as  hot,  and  becomes  opaque  sooner  than  the  glass  given  by  fluor  spar. 
In  a  pulverized  state  it  dissolves  completely  in  heated  muriatic  acid,  forming  a  yellow  solution. 

Obs.— Occurs  sparingly  at  Finbo  and  Broddbo,  near  Fahluu  in  Sweden,  imbedded  in  quarts, 
and  associated  with  albite  and  topaz.  Also  at  Amity,  Orange  Co.,  N.  Y. ;  in  Mass.,  probably 
Worcester  Co. ;  at  Mt  Mica,  in  PariB,  Maine.  The  Amity  mineral  has  been  examiued  by  J.  E. 
Teschemacher.  The  Massachusetts  miueral  afforded  Dr.  C.  T.  Jackson  (Proc.  Nat.  H..  Bost,  1S44, 
166)  lime,  yttria,  oxyd  of  cerium,  with  some  Xl,  Fe,  and  Si,  and  a  loss  of  19-4.  The  mineral  is 
adzed  with  fluorite  in  the  vein,  and  probably  tlie  specimen  analyzed  was  not  pure  from  it 
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Tttrocerite  has  been  oonsidered  a  fluor  spar  in  which  part  of  the  Kme  is  replaced  bj  oxyds 
cerium  and  yttrium.  The  angle  of  cleavage  reported,  108°  30',  differs  but  a  degree  from  1 
angle  between  faces  of  a  regular  octahedron. 

161.  FLUOOERTTB.  Neutralt  flussspatssyradt  Cerium  Ben,,  Afh.,  tl  6G,  181S.  Neutral 
flusssaurps  Cerer,  Flusscerium  ceriumfluat,  Oerm,  Noutral  Fluate  of  Cerium.  Cerium  fluai 
Fr,    Fluc^riue  Beud.^  Tr.,  ii.  519,  1832.    Fluocerit  Haid.^  Handb.,  500,  1845. 

Hexagonal.  In  hexagonal  prisms  and  plates.  Cleavage:  basal  nic 
distinct.     Also  massive. 

H.=4r— 6.  G.=4'7.  Lustre  weak.  Color  dark  tile-red  or  almost  \i 
low ;  deeper  when  the  mineral  is  wet.  Streak  white,  or  slightly  yellowis 
Siibtranslucent — opaque. 

Oomp.— Ce  F+Ce'  P*,  Berzelius,  who  obtained  in  an  analysis  (L  a)  ^e  82*64,  1r  1-12. 

Pyr.j  etc — In  the  closed  tube  yields  water,  and  at  a  high  temperature  corrodes  the  glass :  t 
water  contains  fluorine,  and  tinges  Brazil-wood  paper  yellow  j  the  assay  changes  from  yellow 
white  by  heat  B.B.  on  charcoal  Infusible,  but  darkens  in  color.  With  soda  it  is  not  dissolvi 
but  divides  and  swells  up ;  the  soda  is  absorbed  by  the  charcoal,  and  leaves  a  gray  mass  on  t 
surface. 

Oba. — Occurs  at  Finbo  and  Broddbo  near  Fahlun,  in  Sweden,  imbedded  in  quartz  and  albi 
accompanying  pyrophysalile  and  orthite. 

162.  Fldocbhinb. — (Basisk  flu(<sspatssyradt  Cerium  Berz.,  Afh.  vi.  64.  Basisches  Fluo^ccriu 
Basic  flucorine.  Basicerine  JBeud,  Fluocerine  Hausm.^  1847.)  Isometric?  Supposed  to  she 
traces  of  the  rhombic  dodecahedron;  usually  massive.  H.=4'5— 5.  Lustre  vitreous  or  resi 
ous.  Color  a  fine  yellow,  with  some  red,  and  when  impure,  brownish-yellow.  Streak  ycllo 
brownish.    Subtrauslucent  to  opaque. 

Formula,  Ce'' F'+ 3  (C'' 0'+fi)= Cerium  17*6,  fluorine  10*9,  sesquioxyd  of  cerium  66*4,  wat 
6'1=:100.  Berzelius  obtained  in  his  analysis  ^L  c.)  €e  84'20,  and  £[  4*95,  and  deduced  as  i 
composition  Oe  F  +  3  Ce  ft. 

B.B.  on  charcoal  infusible,  at  a  low  red  heat  appears  almost  black ;  on  cooling  it  becomes  da 
brown,  clear  red,  and  finally  yellow.    With  the  fluxes  behaves  like  fluocerite. 

From  Finbo,  with  fluocerite. 

A  mineral  from  Bastniis  afforded  Hisinger  (Ak.  H.  Stockh.,  1838,  189),  Sesquioxyd  of  <'«  (ai 
La)  JiG-4:t,  fluorid  ibid.  50-15,  water  13-41,  which  corresponds  to  the  formula  Oe'  F*+Ce'0*-h4 
Named  BasincesUe  by  Huot,  Min.,  I  2»6,  184 1. 

163.  FLUBLUTB.    Fluellite  Levy,  Ann.  Phil.,  II.  viii.  242,  1824.  Fluate  of  Alumine,  Fluoi 

of  Aluminum. 

Orthorliombic ;   in  acnte  rhombic   octahedrons  with   truncated   ape 
lAl,  pyram.,=109°  6\  82°  12',  and,  basal,  144°;  /A  7=105°  nearly. 
H.=3.     Lustre  vitreous.     Color  white.     Transparent. 

Oomp. — Fluorine  and  aluminum,  according  to  Wollaston. 

Oba.— Fluellite  is  a  rare  mineral  found  at  Stenna-gwyn,  in  Cornwall,  in  minute  crystals 
quartz,  along  with  wavellite  and  uranite. 

164i  ORTOLITB.  Chryolith,  Thonerde  mit  Flussaure  Abiidgaard,  Schcrer's  J.,  iL  502,  179 
d'Andrada,  ib.,  iv.  37,  1800.  B:ryolith  KarsL,  Tab.,  28,  73,  1800;  id.  (with  anal.)  Klapr.j  J. 
Phys.,  li.  473,  1800,  Beitr.,  iii.  207,  1802 ;  Vauq,,  Ann.  Oh.,  xxxvlL  89,  1801.  Alumine  fluai 
alcaline  if.,  Tr.,  ii.  ISO  I.    Cryolite.    Eisstein  (Mrm, 

Orthorhombic?  /a/=88° 30' to 88°,  C> A 7-1=125° 57';  a:h:  c=l-3781 
1  :  1-0265.     Observed  planes  as  in  the  figures.     0  A  l-i=126°  40',  OM 
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117*  30'.  Prisms  often  a  little  tapering,  and  marked  witli  striae  parallel 
to  the  edges  //1-t,  and  sometimes  also  to  edges  //l-i,  and  //I,  as  in- 
dicated by  dotted  lines  mno  in  fig.  130. 
Twins :  composition-face  /,  reenter- 
ing angle  /A  7=177°,  f.  131 ;  no  reen- 
tering angle  or  apparent  suture  on 
plane  0.  Cleavj^e:  basal  perfect; 
diagonal  less  so.  Massive,  cleavable. 
H.  =  2-5.  G.  =  2-9  — 3077,  fr. 
Greenland;  2-95  — 2*96,  fr.  Miask, 
Diirnef.  Lustre  vitreous;  slightly 
l)early  on  O.  Color  snow-white; 
>ometime8  reddish  or  brownish  to 
brick-red  and  even  black.  Subtrans- 
parent  —  translucent.  Immersion  ii 
Brittle. 
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water  increases  the  transparency. 


F 

Al 

1.  Greenland 

12-8 

2.          " 

54-07 

1300 

3.           " 

63-23 

lH-23 

4.  lOask 

53-38 

13-41 

Comp. — 3  Na  P-hAl*  F*=  Aluminum  18  0,  Rodium  32*8,  fluorine  64-2=100.  Analyses:  1, 
Klaproth  (L  c.);  2,  Beraelius  (Ak.  H.  Stockh..  315,  1823) ;  3,  Chodnof  (Verb.  Gos.  Min.  St.  Pet, 
1845-46,  219);  4,  Durnef  (Fogg.,  Ixxxiii.,  588): 

Oa  Na 

26-8    Klaproth. 

32-93  Berzolius. 

82-71,  litn,  Mg  083  Cliodnef. 

0-36  32-31,  Mn,  3Pe  0-55  Durnef. 

Pyr.,  etc — Fusible  in  the  flame  of  a  candle.  B.B.  in  the  open  tube  heated  so  that  the  flame 
enters  the  tube,  gives  ofi"  hydrofluoric  acid,  etching  the  glass ;  the  water  which  condenses  at  the 
upper  end  of  the  tube  reacts  for  fluorine  with  Brazil-wood  paper.  In  the  forceps  fuses  very  easily, 
coloring  the  flame  yellow.  On  charcoal  fuses  easily  to  a  clear  bead,  which  on  cooling  becomes 
opaque ;  after  long  blowing,  the  assay  spreads  out,  the  fluorid  of  sodium  is  absorbed  by  the  coal, 
a  suffocating  odor  of  fluorine  is  given  off*,  and  a  crust  of  alumina  remains,  which,  when  heated 
with  cobalt  solution  in  O.F.,  gives  a  blue  color.  Soluble  in  sulphuric  acid,  with  evolution  of 
bydrofluoric  acid. 

Obi. — Occurs  in  a  bay  in  Arksut-flord,  in  West  Greenland,  at  Evigtok,  about  1 2  m.  from  the 
Bamsh  settiement  of  Arksut,  where  it  constitutes  a  large  bed  or  vein  in  g^ois?,  and  contains 
galenite,  splialerite,  siderite,  pyrite,  arsenopyrite,  fluorite,  columbito,  cassiteritc,  all  often  in  flne 
crystals.  The  exposure  of  the  cryolite  is  about  300  feet  in  length.  It  is  shipped  in  large  quantities 
to  Europe,  and  to  the  United  States  (Pennsylvania),  where  it  is  used  for  making  soda,  and  soda  and 
alumina  salts ;  also  of  late,  in  Pennsylvania,  for  the  manufacture  of  a  white  glass  which  is  a  very 
good  imitation  of  porcelain.  It  has  also  boon  used  for  the  manufacture  of  aluminum.  The  flrst 
sp^mens  of  cryolite  came  through  Denmark  from  Greenland,  and  the  earliest  notice  of  it  was  by 
&;humacher  in  the  Abh.  Nat.  Ges.  Copenhagen,  iv.  1795.  The  locality  was  described  from 
personal  observation  by  Gieseck^  in  Ed.  Encyc,  x.  97,  and  Ed.  Phil.  J.,  vi.  141,  1822 ;  and  re- 
ceotly  by  J.  W.  Taylor  in  the  Q.  J.  G.  Soc.,  xii.  140.  Taylor  states  that  the  cryolite  is  not  white, 
except  within  10  to  15  feet  from  the  surface,  and  that  below  this  it  becomes  dark-colored,  and 
efen  black.  He  attributes  the  bleaching  above  to  the  heat  of  two  trap-dykes ;  but  as  the  dykes 
are  aot  in  contact  with  the  cryolite,  and  the  evidence  is  not  clear  that  they  ever  overlaid  it,  this 
cause  may  be  questioned.  The  contained  ores  and  other  minerals  are  most  abundant  near  the 
juncuon  with  the  gneiss. 

Dr.  Hagemann  described  the  crystals  (Am.  J.  Sci.,  II.  xlii.  268)  as  orthorhombia  The  author 
obtained  the  above  figures  from  specimens  kindly  furnished  by  Dr.  H.  They  occur  implanted  on 
the  massive  cryolite.  The  twin,  by  the  absence  of  a  reentering  angle  on  plane  0,  appears  to 
prove  that  the  form  is  orthorhombic  and  not  oblique.  Yet  Desdoizeaux  states  that  the  optical 
characters,  as  observed  by  him,  indicate  a  mouoclinic  form.  Owing  to  the  striations  of  the  crys- 
tals and  their  minuteness,  the  measurements  of  the  author  were  not  very  satisfactory  O  A  1-1, 
in  front,  gave  126''  40'  (6  measurements  126'  30—126^  40',  and  three  of  them  126'  40),  0  A  1-J, 
back,  1-25*'  10'— 125'  37',  OAl-i  about  126",  1-f  A2-2  about  169"  40,  0 1\\  about  115"'  3n', 
Hlhm^  Al-i,  back, =71**  25'.    llie  angles  obtained  point  to  a  monoclinic  form,  and  but  for 

Digitized  by  ^OOQ IC 


128  FLUORINE   COMPOUNDS. 

the  twin,  would  have  been  regarded  as  decisive.    Tlie  angle  /A  /  varied  from  89'  30'  to  85".    T 
planes  2-2  and  1  were  not  observed  on  tlie  back  of  the  crystal.  Ha^emann  found  MA  l-i=70^  3 

165.  ARKSUTmi.    Arksudite  G.  Hagernann,  Am.  J.  Sci.,  n.  zliL  94, 1866. 

Granular  massive.     Cleavage  :  one  quite  distinct. 
n.  =  2'5.     G.=3'029— 3175.     Lustre  vitreous,  somewhat  pearly  on 
cleavage  face.     Color  white.     Translucent.     Brittle. 

Ooiiip.-2  (Ca,  Na)  P  + Al'  P*,  with  Oa  :  Na=l  :  3,=  Aluminum  18-6,  sodium  23*8,  calcium  6 
fluorine  51*3=100.     Analysis:  Hagemann  (1.  c): 


p 

Al 

Ca 

Na 

S 

InsoL 

61-03 

17-87 

7-01 

23-00 

0-57 

0-74=100-22 

P3rr.,  etc.— Puses  at  a  red  heat,  yielding  no  water. 

Oba. — ^From  the  cryolite  vein  of  Iviktok,  near  Arksut-fiord,  in  South  Greenland.  The  spool 
gravity  3*176,  it  is  said,  may  have  owed  its  excess  above  that  of  the  other  trials  to  the  preseu 
of  a  little  pyrite. 

166.  OHIOIJTB.    Chiolith  (fV.  Miask)  ITermann  (k  Auerbach,  J.  pr.  Ch.,  xxxvii.  188,  1846. 

131A  Tetragonal.      6>  A  l-t=133°   49f;    a=l-041S 

Obsefvea  form  f.  131  a.  1 A 1,  pyr.,=108°  23' ;  1 A 

basal,  =  111°  40';    1  A  1,  over  summit,  =  68°  2i 

Cleavage  indistinct.    Twins:  composition-face  1, 

in  f.  50.     Occurs  massive  granular,  resembling  cr 

olite ;  structure  crvstalline. 

H.=:4.      G.  =  2-72,   Hermann;     2-842  — 2'89 

Eamin.     Color  snow-white.     Lustre  somewhat  r 

sinous.     Translucent. 
Ilmen  Mts. 

Oomp.— 3NaP+2Al'P'=Pluorine  58-0,  aluminum  18-6,  sodium  23*4=100.     Analyses: 
Hermann  (1.  a);  2,  Bammelsberg  (Pogg.,  Ixxiv.  316,  1848): 


Al 

Na 

P 

I.  Miask 

18-69 

23-78 

57-53]   Hermann 
"57 -51 J   Eamm. 

2.      " 

(i)  18-44 

24-05 

Pyr.--Like  cryolite. 

Obs. — ^Prom  the  Ilmen  Mts.,  near  Miask,  whore  it  occurs  in  granite,  with  topaz,  fluorite,  phei 
dte,  and  cryolite. 

For  Kokscharof  on  cryst.,  see  Verb.  Min.  Ges.  St.  Pet.,  1850,  '51,  and  Min.  Russl.,  iv.  393. 

Kenngott  makes  crystals  from  the  topaz  mine  of  Mursinsk  orthorhombic  (Ber.  Ak.  Wien, ' 
980),  with  the  prismatic  angle  124"  22',  and  havmg  the  acute  edge  of  the  prism  truncated,  ai 
/At.|=117'49'. 

167.  OHODNBFFrrJB.  Chiolith  (fr.  Mia.sk)  v.  Worth  <fc  Chodnef,  Yerh.  Rusa.  Min.  GJ 
1845-46,  208,  216,  1846.  Ohodneme  Dana,  Min.,  234,  1850;  OryoUte,  ib.,  97,  1854.  Kipl 
lith  Naum.,  Min.,  219,  1864. 

G.=2-62— 2-77,  v.  Worth;  3*00,  Eamm.  Like  chiolite  in  physie 
characters. 

Oomp. — 2  Na  P  + Al'  P*=Pluorine  56*4,  aluminum  16-3,  sodium  27-3=100     Analyse! :  1, 
Chodnef  (L  c.);  2,  Rammelsberg  (Fogg.,  Izziv.  314): 
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1.  MjAsk 

2.  " 


f  [56-82] 
}  [66-67] 


Al 

16-48 
16-75 


Na 

26-70  Chodnef. 
27*68  Ramm. 


Ob«, — Bammelflberg  fcy  his  analyses  appears  to  show  that  besides  cryolite  there  are  two  other 
related  compounds  at  Miask,  one  of  his  analyses  sustaining  the  chiolite  of  Hermann,  and  the 
other  the  chiolite  of  Worth  and  Chodnef;  and  on  the  basis  of  his  results  this  species  is  made 
diatiQct  Arora  the  others. 


168.  PAOHNOUTXI.    Pachnolit  JTfiop.,  Ann.  Ch.  Pharm.,  cxxvii.  61,  1866. 


Monoclinic.  /A  7=98°  34',  i  A  ^=108°  15',  /A  ^=153° 
37',  0  A  7=90°  2(f ,  front  edge  of  pyr.  on  front  edge  of  prism 
146°  4:5',  Descl.  Twins:  composition -face  i-l  (f.  132) ;  crys- 
tals always  twins ;  4^  A  f  adjacent  94°  13'.  Cleavage :  0  an^. 
/,  unequal.  Lustre  vitreous.  Colorless  to  white.  Trans- 
parent to  Bubtransparent.  Optic-axial  plane  and  one  bi- 
sectrix normal  to  ^-^ ;  and  inclined  10° — 15°  to  a  normal  to 
i-i,  and  23°  15'— 18°  15'  to  a  normal  to  the  front  edge  of  the 
pyramid. 


182 


Oomp.— 3  (Ca,  Na)  P+ AP  P"  +  2  fl:,  with  Oa  :  Na=3 
calcium  16-14,  sodium  1238,  water  8-07=100.  Analyses: 
.T.Sci^ILxlL  119): 

P  Al  Ca  Na 

50-79  1314  17-25  12*16 

61-16  10-37  17-44  12-04 


2=Fluorine  61-12,  aluminum  12-29, 
1,  Knop  (L  0.) ;  2,  G.  llagemann  (Am. 

tL 

9-fi0=102-94  Knop. 
8-63=99-63  Uagemann. 

Pyr.,  otc. — In  the  closed  tube,  heated  gently,  yields  water  which  is  neutral ;  at  a  higher  heat, 
Uutt  which  is  acid.  Heated  rapidly  it  is  decomposed  with  crackling,  and  the  formation  of  a  white 
doud  which  condenses  on  the  walls  of  the  tube.  Decomposed  by  sulphuric  acid,  giving  out 
flnohydric  acid- 

Obs.— Incrusts  the  cryolite  of  Greenland,  being  a  result  of  its  alteration.  The  pyramidal  planes 
sometimes  have  a  stair-Uke  appearance,  from  interrupted  combination. 


169.  THOMSBNOUTE. 


Dimetric  Pachnolite  O.  llagemann,  Am.  J.  ScL,  11.  xliL  93,  1866. 
Thomsenolite  Dana. 


Monoclinic.  /A /  about  89°  ;  OaI  approx.  92°  and  88°  ; 
0  A  1=121°— 124°,  Dana.  Prisms  slender,  a  little  tapering ;  1 
horizontally  striated.  Cleavage :  basal  very  perfect.  Also 
massive,  opal,  or  chalcedony-like. 

B[.=2-5— 4.  G.  =  2*74— 2'76.  of  crystals.  Lustre  vitreous, 
of  a  cleavage-face  a  little  pearly,  of  massive  waxy,  ('olor 
white,  or  with  a  reddish  tinge.     Transparent  to  translucent. 

Oomp.— 2  (Ca,  Na)  P  + Al»  1^4-2  ft,  with  Oa  :  Na=7  :  3=Fluorine  52-2,  alumi- 
naml5*0,  calcium  15-4,  sodium  7"6,  water  9*8  =  100.    Analysis:  Hagomann  (L  c.):  I 


F 

Al 

Ca 

Na 

ft 

Si 

50-08 

14-27 

14-51 

716 

9-70 

2-0=97-71 

Grystais        50-08        14-27         14-51        7*16        970        2-0=97-71  ^^i^^ 

The  compact  afforded  Dr.  Hagemann  a  similar  result 

Pyr.,  etc — Fuses  more  easily  than  cryolite  to  a  clear  glass.  The  massive  decrepitates  remark- 
ably iu  the  flamo  of  a  candle.    In  powder  easily  decomposed  by  sulphuric  acid. 

Oba, — ^Found  with  pachnolite  on  the  cryolite  of  Greenland,  and  a  result  of  the  alteration  of  cry- 
olite. 

The  crystals  often  hare  an  ochre-oolored  coating,  especially  the  terminal  portion  ;  and  on  this 
icocmnt,  and  the  striated  tapering  sides,  the  measurements  are  only  approximations.    The  mineral 
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was  first  noticed  by  Br.  Julius  Thomsen  of  Oopenhageu,  the  originator  of  the  cryolite  mdustn 
after  whom  it  is  here  named.  It  differs  strikingly  from  pachnolite  in  its  pearly  basal  cleavage  ani 
its  nearly  square  prisms ;  and  from  cryolite  in  the  horizontal  striae  of  the  same  and  the  facility  o\ 
cleayage.  The  compact  variety,  first  observed  by  Dr.  Hagemann  (to  whom  the  author  is  iiidebte 
for  his  acquaintance  with  it),  has  much  of  the  aspect  of  chalcedony ;  it  incnists  cryolite  or  occv 
pies  seams  or  cavities  in  it,  and  is  covered  by  the  chalky  gearksutite ;  the  incrustations  are  sodm 
times  half  an  inch  or  more  thick. 

169 A-  Hagbmannite.  Hagemannite  Shepard,  Am.  J.  Sci.,  II.  xlii.  246,  186»'.  Closely  resen 
bles  in  aspect  and  condition  the  compact  thomsenolite,  but  passes  sometimes  into  ayeUow,  opaqu< 
jaspery  variety.  It  incrusts  the  cryolite,  and  also  constitutes  seams  i-  to  ^  in.  thick.  It  sometime 
traverses  a  drusy  ferruginous  pachnolite.  It  is  ochre-yellow  to  wax-yellow  in  color,  rarely  fail 
f^eeuinh,  dull,  or  with  only  a  faintly  glimmering  lustre,  and  looks  like  an  iron  flint,  or  the  yelloi 
chloropal  of  Alar,  Bavaria.    H.=3— 8*5.     G.=2-5i)— 2*60.    Adheres  but  feebly  to  the  tongue. 

na^mann  obtained  in  an  analysis  F  4030,  Al  12-06,  Fe  5*96,  Mg  2*80,  Ca  U'18,  Na  8*45,  J 
7*79,  H  10*44.    Decrepitates  surprisingly  in  the  flame  of  a  candle. 

The  analysis  corresponds  to  the  atomic  ratio  for  F,  Si,  (Al,  Fe),  (Mg,  Ca,  Na),  4:1:1:2.  Ta1 
ing  2  F  for  the  Si,  to  make  Si  F^,  it  loaves  only  2  F  for  the  bases.  No  probable  formula  can  \ 
deduced.    Excluding  the  Si,  Mg,  Fe,  the  composition  is  that  of  thomsenolite. 

170.  GEARESUTITZI. 

Earthy,  kaolin-like  in  aspect. 

H.=2.    Lustre  dull.     Color  white,  opaque. 

Oomp.— Ca*  F+  Al*  F'-|-4  !&,  or  essentially  like  that  of  arksutite,  excepting  the  water  and  t 
presence  of  but  little  soda.    Analysis :  Gr.  Hagemann  ^private  contrib.) : 

F  41-18        Al  15-52        Oa  19-26        Na  2-46        ]ft  20-22. 

Obfl. — Oocurs  with  the  Greenland  cryolite,  and  is  one  of  the  results  of  its  alteration.  The  autli 
is  indebted  for  his  knowledge  of  the  mineral  to  Dr.  Hagemann.  The  underlying  material  is  co 
pact  thomsenolite.  At  the  request  of  Dr.  Hagemann,  it  is  named  by  the  author  from  y.),  tarth^  a 
arkstdUey  alluding  to  its  earthy  aspect 


171.  PROSOPrrB/    Prosopit  Scheerer,  Fogg.,  xc.  316,  1863,  xdi.,  612,  cL  361. 

Monoclinic.  I A 1=  115°  14';  t-&  A  ^-^=76°  1 5',  -2  A  -2 = 1 3 
30',  2-i  A  2-i=116°  30',2-5  A  2-S=120°  56'.  Only  in  imbedd 
crystals. 

H.=4:-5.  G.=2-890-2'898.  Lustre  weak.  Colorle 
white,  or  grayish. 


Oomp. — Analysis  by  Scheerer  (Pogg.,  ci.  361,  386) 
Altenberg 


SiF«      3^1       Sin     Mg      Ca        It  fl 

10-71     42-68    0-31     0-26     22-98     016     16-60=92-58. 


The  loss  of  7*42  p.  c.  is  regarded  by  Scheerer  as  proving  that  5*60  p.  c  of 
'      Altenberg       oxygen  is  replaced  by  fluorine ;  the  mineral  is  thence  regarded  by  him  as  cods 
ing  of  JSi  F',  6*1,  1  Ca,  6  OaF,  12  fl:,  or,  differently  arranged,  f  Si  F*,  1  Al 
6&,2CaF,4^12fl. 

Pyr.,  etc. — ^In  the  glass  tube  affords  water  and  fluorid  of  silicon.  Decomposable  by  sulpht 
acid. 

Obfl. — Occurs  at  the  tin  mines  of  Altenberg,  in  crystals,  part  of  which  are  a  kind  of  kaolin,  i 
others,  according  to  observations  by  G.  J.  Brush  (Am.  J.  Sci.,  II.  zxv.  411),  cleavable  violet  fli 
and  others  still  fluor  partly  kaolinized. 

Also  found  at  the  ^chlackenwald  tin  mines ;  but  Scheerer  infers,  without  an  analysis,  that 
tsrystals  from  this  place  (Pogg.,  xcii.  t)12)  are  a  phosphate  with  fluorid,  and  he  gives  tho  hypK>tl 
leal  formula  (6"  P,  R  F)  Al  F"+ytt. 

The  crystals  vre  closely  like  datolite  in  form,  as  shown  by  the  author  in  the  last  edition  of 
work  (p.  502).     De^doizeauz  has  stated  that  opticdUy  they  are  triclinia 

It  is  yet  douVin'n^  whether  unaltered  prosopite  has  been  described  or  seen. 

Named  from  np i.-u  •  uot^^  a  mask,  in  allusion  to  the  deceptive  character  of  the  mineraL 
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V.    OXYGEN  COMPOUND& 

Tlie  grand  divisions  of  Oxygen  Componndfl  among  minerals  are  meft« 
doned  on  page  1. 


I  OXYDS. 
General  Arrangement. 


1.  OXTDS  OF  ElKTHENTS  OF  SeRIES  I. 

a.  Anhydrous. 
h.  Hydrous. 

2.  OxYDS  OF  Elements  of  the  Absenio  and  Sulphur  Groups,  Sesdes  Et. 

3.  OxTDs  OF  Elements  of  the  Carbon-Silicon  Group,  Series  IL 


1.    OXYDS  OF  ELEMENTS  OF  SERIES  I. 
A.  ANHYDROUS  OXYDS. 

The  elements  of  Series  I.  whose  oxyds  are  here  included  are  those  of  the 
iron  and  tin  groups,  none  of  the  gold  group  occurringnative.  The  oxyds 
have,  with  few  exceptions,  the  general  formulas  RO,  KO,  R'O',  RO+R* 
©•,andRO'. 

Isometric  forms  occur  under  the  formulas  BO;  R  O  ;  R  O +R'  O'. 
Hexagonal  «  "  RO;  R'O". 

Tetragonal  «  «  RO';  2R0+R0'. 

Orthorhombic  "  "  RO;  RO+n'O*;  R0\ 

The  following  are  the  groups  of  Anhydrous  Oxyds : 

L  PEOTOXTDS— ftO,  BO. 
1.  CUFBITB  AND  PEEJC-^ITB  GBOUPa— Isometria 
ITl  CUJnUTII  «U  174.  BURBIRm  ftl 
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2.  ZINOITB  GEOUP.— Hexagonal 

176.  Water  fl  116.  Zinoith  Za 

3.  MASSICOT  GROTJP.—Isometric  and  orthorhombia 

111.  Uabsioots  Ph  lis,  Mblaoonitb         Ou 

J.  SESQXnOXYDS— E«  0". 

1.  CORUNDUM  GBOUP.—HexagonaL 

179.  COBUNDUM  Xl  181.  Menaccanitb       (Pe,  Ti)»  0*  or  (Fe,  Ti)«0'" 

«^ 

180.  Hbmatitb  Pe  182.  Pbrofskitb  (Ca,  Ti)'  0* 

3.  COMPOUNDS  OP  PBOTOXYDS  AND  SESQUIOXYDS-In  the  ratio  1 :  1,  orEO  +  R'C 

1.  SPINEL  GROUP.— Isometric 

183.  Spinbl  iig  (Xl,  3Pe)  187.  Magnbsiofbrbite  i/lg  -Pe 

184.  Herotnitb  fe  Xl  188.  Franklinitb        (2n,  f'e,  Ikfn)  (Pe,  5ln) 

185.  Gahnitb  (^u,  *e,  %)  (3tl,  Pe)  189.  Chromitb  (J^'e,  Mg,  Or)  (*),  Pe,  ^) 

186.  Maonbtttb  i'ePe  190.  Uraninitb  itl^ 

2.  OHRYSOBERTL  GROUP.— Orthorhombia 

191.  Chrysobertl       ]^e*Xl 

4,  DEUTOXYDS— RO*. 

1.  RUTILE  GROUP.— Tetragonal 

192.  Cassiteritb         Sn  195.  Hausmannite       l^n',  Mn 

193.  RuTiLB  fi  196.  Braunttb  2  Sln»  Jtn+Mji  8i 

194.  OCTAHEDHITB  Tl  197.  ?MlNIUM  f»b»  fb 

2.  BEOOKITB  GEOUP.— Orthorhombia 

198.  Bbooeitb  fi  199.  Ptrolttbite         Mn 

6.  COMPOUNDS  OP  PBOTOXYDS  AND  SESQUIOXYDS— lu  the  ratio  8 :  n,  or  3  BO  +  n  R«^ 

200.  CRBDmBBiTE  (Monoclinio)  Ou*  Mn' 

Appendix,  201.  Plattnebite. 

Some  points  in  the  above  table  require  explanation.  Admitting  the  principle  stated  on  pa 
33,  that  in  oxyds  crystallizing  in  the  hexagonal  system  the  number  of  atoms  df  the  negative  elcmoi 
Qzyfren,  is  3,  or  a  multiple  of  3 ;  and  that  in  those  crystallizing  in  the  tetragonal  system  1] 
number  is  2  or  4,  or  a  multiple  of  4 ;  and  that  the  sesquioxyds  Fe^  0*,  AP  0'  are  hexagonal  sped 
in  accordance  with  this  principle,  and  the  deutoxyds  Ti  0^,  Sn  0^  are  tetragonal  in  exemplificati 
of  it,*  we  have  reasons  for  the  following  conclusions.  In  the  Zincite  group,  since  water  (ioe)  a 
Eincite  are  hexagonal,  these  species,  wlien  thus  crystallized  (whatever  be  true  in  other  states),  m 
have  the  formulas  H*  0*,  and  Zn'  O*.  In  the  Massicot  group,  since  the  two  species  mention 
occur  bolh  in  isometric  and  orthorhombic  forms;  and  since  the  orthorhombic  form  is  in  aa| 

•  The  principle  does  not  require  that  when  the  number  of  atoms  of  oxygen  is  2  or  4,  or  a  multi] 
of  4,  that  the  forms  should  be  necessarily  tetragonal,  but  recognizes  that  tetragonal  forms  are  tb 
pOBsiblo.    The  oxyd  Ti  O"  crystallizes  not  only  in  tetragonal  forms,  but  also  in  orthorhombic. 
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e^»Iy  like  that  of  orthorhombic  Ti  0'  (brookite),  the  angles  /A /and  /A  ^  being  99'  89',  126'  29* 
□  cuprite,  and  99"  50,  126"*  15'  in  brookite,  it  would  seem  to  be  true  that  while  the  isometric  kinds 
bre  the  formulas  Pb  O  and  Cu  0,  as  ordinarily  written,  the  orthorhombic  have  the  formulas  Pb*0' 
IS j  C^'  0^  (or  €u  O^) ;  and  that  the  latter  ought  to  be  arranged  with  the  deutozyds,  in  the  sam^ 
r!mp  with  brookite,  which  also  has  2  of  oxygen.  (This  arrangement  would  hare  been  adopted 
ib^re.  if  distinct  orthorhombic  forms  of  the  species  had  been  observed  in  nature.) 

iTain,  under  the  Rutile  group  are  arranged  the  species  hausmnnnlte  and  braunite,  ores  of  man- 
py^.  The  formula  of  hawtmanniie  is  commonly  written  Mn  Mu,  making  it  analogous  to 
(]>Haes  of  the  Spinel  group.  But  it  accords  better  with  its  tetragonal  crystallization  and  its  reli^ 
t/^  to  Ti  0*,  to  write  it  Mn*  Mn.  Braunite  has  been  shown  by  Rammelsberg  to  have  a  oompo- 
i'ryin  that  may  be  represented  by  the  formula  (Mn  Si)'  0^  in  which  Mn  and  Si  appear  as  replacing 
>ce  another.  The  constituents,  as  deduced  by  analysts,  are  ^  Un  +  Mn  +  ^i,  which  include  8  of 
Ha  and  Si  to  12  of  oxygen,  in  accordance  with  the  above  formula.  But  braunite  has  closely  the 
«T«taIlization  of  Ti  O*  in  rutile ;  and  this  relation  is  brought  out  in  the  formula  2  Mn*  Mn+Mn 
H  abore  given,  which  represents  it  as  corresponding  to  2  of  hausmaunite  and  2  of  a  silicate  analo- 
pis>  to  droon,  with  which  silicate  also  it  is  isomorphous.  The  dose  relation  and  isomorphlBm  of 
Mo  and  Si  assumed  in  the  formula  (Mn,  Sii*  0*  is  unsustained  by  facts. 


1.  PEOTOXYDS. 

171  ODPBITB.  Aes  caldarium  rubro-fuscum,  Cffrrru  Lebererzkupfer,  Agric^  Foss.,  834,  In- 
terpr^  462,  1546.  Minora  cupri  calciformis  pura  et  indurata,  colore  rubro,  vulgo  Kupferglas, 
Kupfer Lebererz.,  OronsL,  Min.,  173,  1758.  Cuprum  tessulatum  nudum  Linn,^  Syst,  172,  tab. 
Till.,  1756;  Cuprum  cryst.  octaedrum  i&.,  1768.  Octahedral  Copper  Ore,  Red  Glassy  Copper 
Ors,  BB^  Foss.,  1771.  Mine  rouge  de  cuivre  Sage^  Min.,  1772.  Mine  de  cuivre  vitreuse  rouge 
fie  .^  Oist,  1772, 1783.  Bothkupfererz.  Cuivre  oxidule.  Oxydulated  copper.  Zigueline 
^J3d,  Tr.,  iL  718,  1832.  Ruberite  Chapm,,  Pract.  Min.,  63,  1843.  Cuprit  Haid^  Handb.,  548, 
1S45. 

Zege]erz=Tile  Ore ;  Kupferlebererz ;  Hepatinerz. 

Haarfonniges  Rothkupfererz ;  Cuivre  oxidul6  capillalre,  H, ;  Kupferbluthe  Hauanu  ;  Capillary 
MOxjdof  Copper.    Chalkotrichit  Glock,,  Orundr.,  869,  1839. 

136  Isometric.     Observed  planes,  0^  1,  i,  i-2  {e\ 

^"^  i-5,  2  (a"),  3,  2-2  (a'),  3-f  (o).     Figs.  1  to  8,  and 

f.  135.      Cleavage:   octahedral.      Sometimes 

cubes  lengthened  into  capillary  forms.     Also 

massive,  granular ;  sometmies  earthy. 

H.=3-5-4.  G.=5-85-6-15;5-'992,Haid. 
.inger.  Lustre  adamantine  or  submetallic  to 
I  earthy.  Color  red,  of  various  shades,  particu- 
larly cochineal-red ;  occasionally  crimson-red 
by  transmitted  light.  Streak  several  shades 
of  brownish-red,  shining.  Subtransparent — 
subtranslucent.  Fracture  conchoidal,  uneven. 
Brittle. 

^Pi  Var.— Oxyd  of  copper,  ^=Oxygen  1 1*2,  copper  88-8= 1 00.    Sometimes  aflTords  traces 

"  36i£Dinnr>. 

^^ar.  \.  Ordinary    (a)  Crystallized ;  commonly  in  octahedrons,  dodecahedrons,  cubes,  and  inter- 
^^fiaie  forms ;  the  crystals  often  with  a  crust  of  malachite ;  (6)  massive. 

-j^P^ry;  Chakoirichite,  In  capillary  or  acicular  crystallizations,  supposed  formerly  to  be 
^'^^^^^'f^Mnbic,  but,  according  to  Brooke  and  A.  Knop,  really  cubes  elongated  in  the  direction  of  the 
waltedTiltxis  (Knop,  Jahrb.  Min.,  521,  1861). 
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3.  Bariky;  TUe  Ore  (Ziegelorz  Germ.).  Brick-red  or  reddish-browri  and  earthy,  often  mixed 
with  red  ozyd  of  iron ;  sometimes  nearij  black 

The  JiepcUinerZj  or  liver-ore^  of  Breithaupt  has  a  liver-brown  color.  Von  Bibra  found  (J.  pr.  C^ 
zcvi.  208)  the  tile-ore  of  Algodon  bay,  Bolivia,  to  oontaio  chlorine,  and  to  be  a  mixture  of  ataca< 
mite,  cuprite,  hematite,  and  other  earthy  material;  he  obtained  for  one,  atacamite  81'H2,  cupriiQ 
10*85,  sesquioxyd  of  iron  20*60,  gangue  34*42,  water,  antimony,  and  loss  2*87.  In  two  others, 
atacamite  28  40,  33*25,  cuprite  12''77,  18*02,  limonite  25*00,  19*07,  gangue  30-81,  82*57,  water,  an^ 
timony  and  loss  8*02,  2*09. 

Fyr.,  etc — Unaltered  in  the  closed  tube.  B.B.  m  the  forceps  fuees  and  colors  the  flame  erne 
raid-green ;  if  previously  moistened  with  muriatic  acid,  the  color  imparted  to  the  flame  is  momen 
tarily  azure-blue  from  chlorid  of  copper.  On  charcoal  first  blackens,  then  fuses,  and  is  reduced  u 
metallic  copper.  With  the  fluxes  gives  reactions  for  oxyd  of  copper.  Soluble  in  concentrates 
muriatic  acid. 

Obs. — Occurs  at  Oamsdorf  and  Saalfleld  in  Thuringia,  at  Les  Oapanne  Yecchie  in  Tuscany;  o\ 
Elba,  in  cubes ;  in  Cornwall,  in  fine  translucent  crystals  with  native  copper  and  quartz,  at  Whca 
Grorland  and  other  Cornish  mines ;  in  Devonshire  near  Tavistock ;  in  isolated  crystals,  sometimei 
an  inch  in  diameter,  in  litliomarge,  at  Chessy,  near  Lyons,  which  are  generally  coated  with  mala 
chito ;  at  Katherinenberg  in  Siberia ;  in  South  Australia ;  also  abundant  in  Chili,  Peru,  Bolivia 
the  crystals  in  which  regions,  as  far  as  examined  by  D.  Forbes,  are  simple  cubes  (private  commp 
nication) ;  very  fine  crystals  from  Andacollo  near  Coquimbo. 

It  has  been  observed  at  Schuyler's,  Somerville,  and  Flemington  copper  mines,  N.  J.,  crystallizei 
and  massive,  associated  with  chrysocolla  and  native  copper ;  also  near  New  Brunswick,  N.  J.,  h 
red  shale ;  2  m.  from  Ladenton,  Rockland  Co.,  N.  Y.,  with  greon  malachite  in  trap ;  at  Cornwall 
Lebanon  Co.,  Pa. ;  in  the  Lake  Superior  region. 

When  found  in  large  quantities  this  species  is  valuable  as  an  ore  of  copper. 

Named  cuprite  by  Haidinger  from  the  Latin  cuprum,  copper.  Chapman's  name  ruberite  (from  tb 
Latin  rubery  red)  is  prior  in  date  (l-  c*)  I  ^^^  ^^^  ^^ws  of  deprivation  would  change  it  to  rvJbrite ;  an 
instead  of  introducing  this  altered  name,  that  next  in  priority,  already  long  used,  is  here  adopter 

Alt. — A  deoxydation  of  this  oxyd  of  copper  sometimes  takes  place,  producmg  native  coppe! 
It  also  becomes  carbonated  and  green,  by  means  of  carbonated  waters,  changing  to  malacliiie  c 
azurite ;  or  through  a  silicate  in  solution  it  is  changed  to  chrysocolla ;  or  by  taking  oxygen  it  b< 
oomes  melaconite.    Limonite  occurs  as  a  pseudomorph  by  substitution  after  cuprite. 

173.  PBRIOLASrrXI.    Peridasia  Scacchiy  Mem.  Min.,  Naples,  1841.    Periklas  Cferm, 

Isometric.     Figs.  1,  2.     Cleavage:  cubic,  perfect.     Also  in  grains. 
H.=  nearly   6,     G.  =  3-674,   Damour.     Color  grayish   to  dark-green 
Transparent  to  translucent. 

Oomp. — Mg;  or  magnesia,  with  1  part  in  25  of  protoxyd  of  iron.  Analyses  :  1,  Scaochi  (L  c] 
2,  3,  Damour  (Ann.  d.  M,,  IV.  iii.  360,  and  Bull  Soc.  G.  l?r.,  18 19,  313): 


1. 

%  8904 

te  S-56=97-60  Scacchi. 

2. 

93*86 

5-97 =99-83  Damour. 

3. 

93-38 

6-0 1=99 -39  Damour. 

Pyr.,  etc. — ^B.B.  unaltered  and  infusible.  With  cobalt  solution  after  long  blowing  assumes 
faint  flesh-red  color.  The  pulverized  mineral  shows  an  alkaline  reaction  when  moistened,  as 
dissolves  in  mineral  acids  without  effervescence. 

Obs.— Occurs  disseminated  through  ejected  masses  of  a  white  limestone,  and  in  spots  of  sma 
clustered  crystals,  on  Mt.  Somma,  sometimes  with  forsterite  and  earthy  magnesite. 

Named  from  irrpi,  aboiU,  and  <X(ia((,  cleavage. 

Artif. — Formed  in  crystals  of  a  cubo-octahedral  form  by  making  lime  to  act  at  a  high  temper) 
ture  on  borate  of  magnesia  (Ebelmen) ;  by,  the  action  of  chorhydric  gas  on  magnesia  (Deviile);  t 
tho  action  of  chlorid  of  magnesium  on  lime  (Daubree). 

174.  BUNSSNTTB.    ITickeloxydul  G.  Bergemann,  J.  pr.  Oh,  Ixxv.  243,  1868.    Protoxyd  c 

Nickel    Bunsenite  Dana, 

Isometric.     In  octahedrons,  sometimes  having  truncated  edges. 
H.=5-5.     G.=6'398.    Lustre  vitreous.     Color  pistachio-green.     Strea 
brownish-black.     Translucent.     [Characters  of  minute  crystals  half  a  lin 
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in  diameter.]     Artificial  ciystals  observed  in  dlags  have  a  metallic  lustre, 
and  brownisii-biack  color. 

Oomp. — ^^i,  or  pure  protozyd  of  nickel. 

Obfl.— Oocnrs  in  cavities  with  other  nickel  ores,  and  ores  of  nraniunii  at  Johanngeorgenstadt 
(G.  Bergemann,  J.  pr.  Gh.,  ixzv.  239). 
Named  after  Pro£  Bonsen,  who  obsenrod  long  sinoe  artificial  ciystals  of  this  ozyd  of  nickel 

176.  WATBR 

Hexagonal.    Usual  in  compound  stellate  forms,  13A 

one  form  of  which  is  shown  in  f.  136. 

G.=0-918,  Brunner ;  0-9178  at  32°  F.,L.  Dufour. 
Colorless,  inodorous.  Tasteless.  Liquid  above 
32°  F.,  and  boils  at  212°  F.  A  cubic  inch  of  pure 
water  at  60°  F.,  and  30  inches  of  the  barometer, 
weighs  252*458  grains. 

Comp.— HO = Oxygen  88*89,  hydrogen  1  I'll  =  100. 

0b8---The  density  of  water  is  greatest  at  39''1  F.,  according  to 
Joule  and  Play  fair.  Despretz  obtained  39^-176;  Hallstrom  39'-38; 
Blagden  and  GUpin  39** ;  Hope  39'-6 ;  Muncke  38**  804.  Below  this 
temperature  it  expands  as  it  approaches  82'',  owing  to  incipient  crystallization. 

Water  as  it  occurs  in  nature  is  seldom  pure.  It  ordluarily  contains  some  atmospheric  air,  often 
pure  oxygen  and  carbonic  acid,  besides  various  saline  iugrcdieuts,  as  salts  of  magnesia,  lime, 
iron,  soda,  potash,  and  sometimes  traces  of  zinc,  arsenic,  load,  copper,  antimony,  and  even  tin, 
these  ingredients  being  derived  from  the  rocks  or  soil  of  the  region.  For  citation  of  numerous 
recent  analyses  of  waters,  see  Kenngott's  Uebersicht,  1 844-1 S62 ;  also  the  Jahresbericht  f.  Ch.,  eta 

Oba. — See  on  the  OrystaUization  of  Ice,  Leydolt  Ber.  Ak.  Wien.,  vii.  477.  Also  A  E.  Norden- 
■kiold,  who  states  that  it  is  dimorphous ;  one  form  probably  orthorhomhic  (J.  pr.  Ch.,  Ixxxv.  431). 

176.  ZINOmi.  Bed  Ozyd  of  Zinc  A,  Bruce,  Bruoe's  Min.  J.,  i.,  No.  2,  96^  1810.  Zinkozyd, 
Kotlizinkerz,  Gferm,  Zinc  oxyd^ /V*.  Red  Zinc  Ore.  Zinkit //ai'rf.,  Handb.,  548,  1845.  Spar- 
talitc  /?.  <fc  Jf.,  218,  1862.     Stcrlingite  F.  Alger,  Min.,  565,  1844. 

Hexagonal.  (9  A  1=118°  T  ;  a=l-6208.  In  quartzoids  with  tnincuted 
snimnits,  and  prismatic  faces  /.  1  A  1=127°  40'  (to  43'),  Rt)se;  /a  1  = 
151°  53' ;  152  20',  Levy.  Cleavage :  basal,  eminent ;  prismatic,  some- 
times distinct.  Usual  in  foliated  grains  or  coarse  particles  and  masses ;  also 
granular. 

H.=4— 4-5.  G.=6-43— 5-7.  5-684,  orange-yellow  crystals,  W.  P. 
Blake.  Lustre  subadaraantine.  Streak  orange-yellow.  Color  deep  red, 
also  orange-yellow.  Translucent — subtranslucent.  Fracture  subconchoi- 
daL    Brittle. 

Oomp. — 2n-=0xygen  19*74,  zinc  80*26=100 ;  containing  oxyd  of  manganese  as  an  unes^^ential 
ingredient  Analyses:  1,  Bruce  (L  c);  2,  BortUier  (Ann-  d.  M.,  iv.  48:i);  3,  4,  Whitney  (Pogg., 
IxxL  169);  5,  A.  A.  Hayes  (Am.  J.  Sci.,  xlviiL  261);  6,  W.  P.  Blake  (Mining  Mag.,  11.  ii.  94,  1860): 


iu 

ftn             Sn 

Pe 

1.  Red 

92 

8 

=100  Bruce. 

1    " 

88 

12 

=100Berthier. 

S.    " 

94-45 

tr. 

,  PrankL  4-49,  ign.  1-09 =100-08  WMt 

4.    " 

96*19 

8-70 

,  undec.  0- 10=99-99  Whitney. 

6.     " 

93-48 

6-60           

0-36,  scales  IPe  0-44=99-78  Hayea. 

e.  TeUmD 

99-47 

. 0-68 

,  ign.  0-2a=100-38  Blake. 
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Thin  scales  magnified  and  viewed  by  transmitted  light  are  deep  yellow.  The  author  finds  b] 
means  of  a  high  magnifying  power  that  this  ore  is  free  from  foreign  scales  of  red  ozyd  of  iron  oi 
other  substances ;  and  consequently  the  color  is  probably  due,  as  held  by  G.  Rose  and  J.  D 
Whitney,  to  the  presence  of  Mn.  The  crystals  analyzed  by  Blake  (anal  6),  which  contain  lesi 
than  1  p.  0.  of  Mn,  were  orange-yellow  in  color. 

Pyr.,  etc. — Heated  in  the  closed  tube  blackens,  but  on  cooling  resumes  the  oiiginal  color 
B.B.  infusible ;  with  the  duxes,  on  the  platinum  wire,  gives  reactions  for  manganese,  and  on  char 
ooal  in  RF.  ^ves  a  coating  of  oxyd  of  zinc,  yellow  while  hot,  and  white  on  cooling.  The  coating 
moistened  with  cobalt  solution  and  treated  in  R.F.,  assumes  a  green  color.  Soluble  in  acid: 
without  effervescence.  On  exposure  to  the  air  it  suffers  a  partial  decomposition  at  the  surface 
and  becomes  invested  with  a  white  coating,  which  is  carbonate  of  zinc 

ObB.— Occurs  with  Frank linite  and  also  with  calcite  at  Stirling  Hill  and  Mine  Hill,  Sussex  Go. 
N.  J.,  sometimes  in  lamellar  masses  in  pink  calcite.  It  was  first  noticed,  described,  and  analyzed 
by  Dr.  Bruce.    Reported  as  forming  pseudomorphs  after  blende  at  Schneeberg. 

An  oxyd  of  zinc,  mixed  with  hydrate  of  iron,  occurs  on  marmatite  at  Bottino  in  Tuscany,  whid 
afforded  C.  Bechi  (Am.  J.  Sci.,  II.  xiv.  62)  Zn  81-726,  Fe  47450,  A  20-825. 

Artif. — Mitscherlich  has  observed  minute  six-sided  prisms  in  the  iron  furnaces  of  Kouigshutte 
in  Silesia.  Similar  crystals  have  been  met  with  in  the  zinc  furnaces  near  Siegeu ;  also  in  th 
furnaces  and  roast-heaps  at  the  New  Jersey  zinc  mines;  surface  drusy,  color  white  to  amber 
yellow  (Am.  J.  Sci.,  II.  xiii.  417);  hi  hexagonal  prisms  in  the  zinc  furnaces  at  Bethlehem.  Pa 
and  Newark,  N.  J. ;  by  L.  Stadtmuller  at  the  iron  furnace  of  Van  Deusenville,  Mass. ;  also  a 
other  furnaces  in  Europe  and  America. 

177.  MABSICOT.    Bleiglatte.    Lead-ochre.    Plumbic  Ochre.    Oxyd  of  Lead.    Plomb  oxidt* 

Massicot  ffuoi,  Mm.,  34G,  1841. 

Orthorhombic  and  isometric  (artif.).  Massive ;  structnre  scaly  crystalline 
or  earthy. 

H.=2.  G.=8-0;  7-83-7-98,  from  Mexico,  Pugli;  9-2-9-36  whei 
pure.  Lustre  dull.  Color  between  sulphur  and  orpiment-yellow,  some 
times  reddish.     Streak  lighter  than  the  color.     Opaque.     Does  not  soil. 

Oomp. — i*b=Oxygen  717,  lead  92*83=  1 00 ;  more  or  less  impure.  Analyses :  1,  John  (Schu 
J.,  iv.  219,  zxxii.  106) ;  2,  3,  Pugh  (Ann.  Ch.  Pharm.,  c.  128): 


Ph 

0 

J?e,Ca 

gi 

1. 

89-10 

3-84 

0-48 

2-40=96-82  John. 

2. 

Mexico 

92-91 

l-«8 

Pe  5-67 

ir.,  S  and  loss  0*14  Pugh. 

3. 

u 

92-40 

138 

"  4-85 

0-14»        "        1-23  Pugh. 

The  specimens  analyzed  by  Pugh  were  from  the  mine  of  Guillermo,  near  Perote,  in  the  distri< 
of  Vera  Cruz,  where  native  lead  also  is  reported  to  occur  in  galena. 

Pyr.,  etc.— B.B.  fuses  readily  to  a  yellow  glass,  and  on  cliarcoal  is  easily  reduced  to  metallj 
lead. 

Obs.— It  is  said  to  occur  at  Badenweiler  in  Baden,  in  quartz,  (rerolt  states  that  it  lias  bee 
ejected  from  the  volcanoes  of  Popocatapetl  and  Jztaccituall,  in  Mexico.  It  is  found  in  man 
places  in  the  provinces  of  Chihuahua  and  Cohahuila  m  considerable  quantities,  having  been  go 
looted  along  the  streams  between  Gerulvo  and  Monterey,  being  supposed  to  oome  from  the  rang 
of  mountains  running  nearly  north  of  Monterey.  The  specimens  (often  2  or  more  cubic  inclies  i 
size)  are  between  orpiment  and  sulphur-yellow  in  color,  and  gUsten  Uke  a  granular  mica  of 
nearly  golden  color.  The  natural  surface  is  slightly  crystalline  and  shining,  and  when  broken  ' 
shows  a  scaly  texture  (Bailey  in  Am.  J.  Sd.,  XL  viil  420). 

Occurs  also  at  Austin's  mines,  Wythe  Co.,  Va. 

Artif. — Artificial  crystals  have  been  obtained  among  furnace  products  and  by  direct  ebemia 
methods,  as  well  as  from  fusion,  which  were  ortborhombio  (rhombic  octahedrons,  etc);  an 
others  that  were  isometric  (cubeS|  dodecahedrons,  eta). 

178.  MBLAOONrrE.    Kupferschwarze  TTem.,  Bergm.  J.,   1789.    Black  Oxyd  of  Coppei 
Black  Copper.    Melaconite  Huatf  Min.,  326,  1841.    Tenorite  SemTnola,  Opere  Minori,  45,  Napo9 

1841,  Bull  a.  Fr.,  xiii.  206,  1841-42.    Melaconisa  A.  ScaocM,  Distrib.  Sist  Mm.,  40,  Napoj 

1842.  Melaconite  Danc^  Min.,  518,  1860. 
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Isometric  and  orthorliombic  (artif.).  Earthy;  massive;  pulverulent; 
also  in  shining  flexible  scales.  Rarely  in  cubes  with  truncated  angles 
(pseudomorphous  ?). 

H.=3.  Gr.=6'25,  massive,  Whitney ;  5*952,  ib.,  Joy.  Lustre  metallic, 
and  color  steel  or  iron-gray  when  in  thin  scales ;  dull  and  earthy,  with  a 
black  or  grayish-black  color,  and  ordinarily  soiling  the  fingers  when  massive 
or  pulverulent. 

Var.— 1.  Earthy-black,  sometimes  under  the  forms  of  crystals.  2.  In  scales,  with  a  metallio 
lustre. 

Ck>mp. — Cu  0,  or  €u  0*  (the  latter  for  the  orthorhombic)= Oxygen  20-15,  copper  79"85=100. 
Analyses:  1,  2,  Joy  (Pogg.,  Ixrx.  287);  3,  id.  (Ann.  Lye.  K  Y.,  viii.  121) : 

Ca  3Pe         Oa         Si 

1.  Copper  Harbor       99*4.5       =99*46  Joy. 

2.  "  "  [96-20]       119        0-23        3-S8=]00Joy. 

3.  "  "  9306        1-07        0-22        3*08 =97 '43  Joy. 

Pyr.,  etc« — ^B.B.  in  O.F.  infusible ;  other  reactions  as  for  caprite  (p.  1 34).  Soluble  in  muriatio 
and  nitric  adds. 

Obi. — Found  on  la^a  at  Vesuvius  in  scales  from  a  tvronticth  to  a  third  of  an  inch  across,  often 
hexagonal  and  sometimes  triangular  (Semmola) ;  and  also  pulverulent  (Sacchi,  who  uses  the  name 
melaconii«e  for  the  mineral).  Common  in  the  earthy  form  about  copper  mines,  as  a  re.HUit  of  the 
decomposition  of  chaloopyrite  and  other  copper  ores.  Abundant  thus  at  the  Duck  town  mines 
in  Temiessee,  and  also  formerly  at  Copper  ilarbor,  Kew(?enaw  Point,  L.  Superior.  At  Ihe  latter 
place  a  yein  afforded,  some  years  since,  40,000  lbs.  of  this  ore.  Imbedded  in  its  mass  there  were 
numerous  perfect  crystals,  having  the  form  of  cubes  with  truncated  angles.  These  crystals  have 
been  regarded  as  pseudomorphs  alter  cuprite  by  Teschomacher,  Hayes,  and  others.  J.  D.  Whitney 
has  pronounced  them  (Rep.  L  Sup.,  ii.  99)  original  crystals  of  the  species,  on  the  ground  that  the 
red  copper  now  in  the  vein  occurs  only  in  oct;jhedrons. 

Artif. — Becqnerel  obtained  tetrahedral  crystals  by  fusing  oxyd  of  copper  with  potash  (Ann.  Oh. 
Phys.,  IL  102);  and  Jenzech  has  des»cribed  (Pogg.,  cvii.  647)  orthorhombic  crystals,  found  in  the 
hearth  of  a  calcining  furnace  at  Freiberg,  having  /a/=99°  89',  /Ai=126'>  29 ,  /A  1-1=122'*  58', 
/a  1-1=113''  .58',  approaching  the  angles  of  brookite,  and  showing  a  relation  of  this  ozyd  of  copper 
lo  the  deutoxyds ;  /A/in  brookite  being  99^  5i)',  and  /a  |=126*  15'. 

Marqfliie  Shepard  (Marcy's  £xpL  Red  River,  135,  1854,  Shop.  Min.,  1857,  405)  is  an  uncertain 
mixture  from  the  Red  River,  near  the  Wacbita  Mts.,  Arkansas.  Shepard  made  it  (L  c.)  a  mixed 
hydrous  chlorid  and  ozyd  of  copper,  as  if  containing  ataqimlte.  Specimens  \Hxi  by  him  into  the 
hands  of  S.  W.  Tyler  for  analysis  were  found  to  contain  (Aol  J.  Sci.,  11.  zll  111)  6342  p.  o.  of 
(Apper  and  17*22  of  sulphur,  with  a  "  supposed  "  amount  of  oxygon  aud  water  sot  down  at  8  of 
oxygen  and  9  of  water,  whcnoe  it  is  supposed  to  consist  of  oxyd  of  copper  (Cu  0)  39*70,  sulphid 
of  copper  (Cu  S)  47*70,  with  9  of  water.  It  is  evidently  a  result  of  the  alteration  of  a  sulphid  of 
copper. 


2.  SESQUIOXYDS. 


179.  OORUNDUM.    Corindon  (= Sapphire,  Corundum,  and  Emery  united)  K^  Glib.  Ann,,  xz. 
187,  1805,  Lucas  TabL,  L  257,  1806. 

Rhombohedral.  ^A^=86°  4',  OM(Ji)=122''  26';  (122°  25',  Kok- 
icbarof);  a=l'363.  Observed  planes:  rnombohedrons,  ^,  -J-,  l(^),  -—2, 
-1 ;  pyramids,  f-2  (f.  137,  139,  140,  and  plane  r  in  f.  138),  \^2,  2-2,  f  2, 
1-2, 4-2,  JJL2,  8-2,  9-2 ;  scalenobedrons,  f  J,  f ,  i*  {=i^,  H>  H) ;  ^ko  I, 
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<2 


<2 


Oh    i 

=152°  19' 

Oh    i 

=141   48 

Oh    2 

=107   38 

{?A2-2 

=110     9 

(>Af2 

=118   49 

6>A4-2 

=100   24 

OhH 

=120    59 

Ohi^ 

=121    58 

f2Af2,] 

pyr.=128   2 

2-2  A  2-2, 

"    =124 

i-2hli 

=136   58 

*-2Af2 

=151    11 

2   A2 

=  78   45 

Cleavage:  basal,  sometimes  perfect, 

but  interrupted,  commonly  imperfect 

I  J  \l/      in  the  blue  variety ;  also  rliomboliedral. 

^^£ZZlt^^  \l/       Lai'ge  crystals  usually  rough.     Twiii^ : 

composition-face     H,      Also    massive 
granular  or  impalpable;  often  in  layers  from  composition  parallel  to  li. 

H.=9.  G.=3*909— •4'16.  Lustre  vitreous;  sometimes  pearly  on  tlie 
basal  planes,  and  occasionally  exhibiting  a  bright  opalescent  star  of  six  ravs 
in  the  direction  of  the  axis.  Color  blue,  red,  yellow,  brown,  gray,  and 
nearly  white  ;  streak  uncolored.  *  Transparent — translucent.  Fracture 
conclioidal — uneven.     Exceedingly  tough  when  compact. 

Comp.,  Var. — Piire  alumina  Xl=Oxygeii  46*6,  aluminum  63-4=100. 

There  are  three  subdivisions  of  the  species  prominently  recognized  in  the  arts,  and  until  early 
in  this  century  regarded  as  distinct  species ;  but  which  actually  differ  only  in  purity  and  state  of 
crystallization  or  structure.  Haiiy  first  (in  1805)  formally  united,  them  under  the  name  here  ac- 
cepted for  the  species,  though  the  fact  that  adamantine  spar  and  sapphire  were  alike  in  crrstallizn- 
tion  did  not  escape  the  early  crystallographer  Rome  de  Lisle,  and  led  him  to  suggest  their  identity. 

Var.  1.  SAPPHraB.— 'Ya a ^y<i  (bluish  S.)  Gr.]  Hyaointhos  (id.)  P/<>2.,  nxvii.  44;  Astcria  (U:- 
asteriated)  td.,  xxxviL  49.  Jacut  Arah.  [fr.  name  in  India,  and  thence  Hyacinihus  VeL  (?)  King]. 
*Av6pa^  (red  S.,  the  Greek  meaning  burning  coal)  pt,  Theophr.  Carbunculus,  Lychnis  (red  ^.)»  P^-j 
P/m.,  xxxvii.  25,  29.  Saphir,  Sapphirus,  WcUL,  Min.,  116;  Orientalisk  Bubin,  id.,  117,  1747. 
T6\69\e  U.,  Tr.,  1801.    Corindon  hyalin  H,1S05. 

Includes  the  purer  kinds  of  fine  colors,  transparent  to  translucent,  usefUl  as  gems.  Stones 
are  named  according  to  their  colors ;  true  Ruby,  or  Oriental  Ruby,  red ;  0.  Topas,  yellow ;  0. 
MJmerald,  green ;  0.  Ameiliysi,  purple.  A  variety  having  a  stellate  opalescence  when  viewed  in 
the  airection  of  the  vertical  axis  of  the  crystal,  is  the  Asteriated  Sapphire  {Asieria  of  Pliny).  The 
ruby  sapphire  was  probably  included  under  the  a.Opa^  of  Theophrastus,  and  the  CarbunctUus  ar.d 
Lychnis  of  Pliny. 

2.  Corundum. — Adamas  Siderites  Plin.,  xxxvii.  15.  Karund  Hind.  Corivindum,  Oorivendura 
(fr.  India),  Woodw.,  Cat.  Foss.,  1714,  1725.  Adamantine  Spar  (fr.  India)  Blade,  178-?  accordin-;? 
to  Greville  and  Klaproth  (v.  seq.).  Demantspath  K/apr.,  Mem.  Acad.,  Berlin,  H'-S-S",  Bt»rMn, 
1792  ;  Beitr.,  L  47,  1795;  Wern.,  Bergm.  J.,  L  S75,  390,  1789.  Spath  adamantin  Delarneth.,  J.  de 
Phys.,  XXX.  12,  1787;  Haiiy,  lb.,  193.  Corundum  Grtvdle,  Phil.  Trans.,  1798.  Corindon  i/.,  Tr., 
1801.    Corindon  harmophane //.    Corindon  adamantin  iJra»^;i,,  Min.,  i.  429,  1807.    Korund  CA'? '.I. 

Includes  the  kinds  of  dark  or  dull  colors  and  not  transparent,  colors  light  blue  to  gray,  brown, 
and  black.  The  original  adamantine  spar  from  India  has  a  dark  grayisli  smoky-brown  tint,  bol 
greenish  or  bluish  by  transmitted  light,  when  transluceut,  and  either  in  distinct  crystals  ofteu 
Urge,  or  cleavable-massive.  It  is  ground  and  used  as  a  polishing  material,  and  being  puroi.  \% 
superior  in  this  respect  to  emery.  It  was  thus  employed  in  ancient  times,  both  in  India  and  Europe. 
The  "  Armenian  stone  "  below  is  supposed  by  King  to  have  been  corundum  rather  than  emery. 

8.  Emery. — 'A«»»'if  i^  'Apfitfiai  r=Armeman  Whetstone],  Theophr.  Lfivpii  Dioscor^  v.  IHR 
Naxium  (fr.  Nazos),  Naxium  ex  Armenia^  P^in.,  xxxvL  10.    Pyrites  vivus  (?)  Flin.,  zzxtl  30 
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omjns,  Smiris,  Agric^  Foes.,  1546.  Smergel,  Smiris  ferrea,  Wall,  Min.,  26*7,  174*7.  Smirgel, 
Schmirgel,  Cferm.     Emeril  IT.,  Tr.,  1801 ;  Cormdon  granuleax  J7.,  1805. 

lodades  granular  corundum,  of  black  or  grajish-black  color,  and  contains  magnetite  or  hema- 
tite iutimately  mixed.  Feels  and  looks  much  like  a  black  fine-grained  iron  ore,  which  it  was  long 
considered.  There  are  gradations  from  the  evenly  fine-grained  emery  to  kinds  in  which  the 
corundum  is  in  distinct  crystals.    This  last  is  the  case  with  part  of  that  at  Chester,  Massachusetts. 

Tlie  following  are  analyses  by  J.  Lawrence  Smith,  taken  from  elaborate  papers  in  the  Am.  J.  Set, 
11. 1.  354,  xL  53,  xliL  83.  The  column  of  hardness  gives  the  effective  abrasive  power  of  the  pow* 
dered  mineral,  that  of  sapphire  being  100 ;  Mag.  stands  for  Magnetite: 


1.  SappTUrCf  India 

2.  Rvby^  India 

3.  Corundum^  Asia  Minor 
4         "  Kicaria 

5.  "  Asia 

&         "  India 


7. 


8. 

Bmery, 

,  Kulab 

9. 

ti 

Samoa 

10. 

tt 

Nicaria 

11. 

c< 

Knlah 

12. 

u 

Gumudi 

13. 

a 

Naxos 

14. 

11 

Nicaria 

15. 

II 

Gumucb 

16. 

11 

Kulah 

17. 

II 

Chestei 

18. 

11 

11 

19. 

II 

u 

20. 

u 

14 

2L 

a 

11 

BL 

G. 

£l 

Mag. 

Ca 

§1 

]^ 

100 

4-06 

97-51 

1-89 

0-80 

=100-20. 

90 

97-32 

1-09 

1-21 

=99-62. 

77 

8-88 

92-39 

1-67 

1-12 

2-05 

1-60=98-83. 

65 

3«2 

87-52 

7-50 

0-82 

2-01 

0-68=99-53. 

60 

3-60 

86-62 

8-21 

0-70 

3-85 

1-16=101-04. 

58 

3*89 

93-12 

0-91 

102 

0-96 

2-86=98-87. 

55 

3-91 

84-66 

7-06 
9e 

1-20 

4-00 

3-i0=99-92. 

57 

4-28 

68-60 

83-25 

0-92 

1-61 

1-90=101-18. 

56 

S-98 

7010 

22-21 

0-62 

4-00 

210=9903. 

50 

3-76 

7106 

20  32 

1-40 

412 

2-53=99-43. 

53 

4-02 

63-00 

30-12 

0-50 

2-36 

8-36=98-34. 

47 

3-82 

77-82 

8-62 

1-80 

8-13 

3-11=99-48. 

46 

3-75 

68  53 

2410 

0-86 

3-10 

4-72=101-31. 

46 

8-74 

75-12 

13-06 

0-72 

6-88 

3-l()=98-88. 

42 

4-31 

60-10 

83-20 

0-48 

1-80 

5-62  =  101-20. 

40 

8-89 

61-05 

27-15 

1-30 

9-63 

2  00=101-18. 

33 

44-01 

50-21 

813 

tmd. 

40 

5002 

44-11 

8-25 

u 

39 

51-92 

42-25 

6-46 

%i 

45 

74-22 

19-81 

5-48 

a 

— 

84  02 

963 

4-81 

II 

Dr.  G.  T.  Jackson  makes  the  formula  of  emery  ^e  £l,  and  puts  the  mineral  in  the  spinel  family. 
But  neither  microscopic  nor  chemical  investigations  appear  to  sustain  this  view. 

Pyr^  0tc. — 6.B.  unaltered ;  slowly  dissolved  in  borax  and  salt  of  phosphorus  to  a  clear  glass, 
which  is  colorless  when  free  from  iron ;  not  acted  upon  by  soda.  The  finely  pulveri7<ed  mineral, 
after  long  heating  with  cobalt  solution,  gives  a  beautiful  blue  color.  Not  acted  upon  by  acids, 
but  converted  into  a  soluble  compound  by  fusion  with  bisulphate  of  potash  or  soda.  Friction 
excites  electricity,  and  in  polished  specimens  the  electrical  attraction  continues  for  a  considerable 
length  of  time. 

Oba,— This  spedoB  is  associated  with  crystallrio  rocks,  as  granular  limestone  or  dolomite, 
gneiss,  granite,  mica  slate,  chlorite  slate.  The  fine  .sapphires  are  usually  obtained  from  the  beds 
of  rivers,  either  in  modified  hexagonal  prisms  or  in  rolled  masses,  accompanied  by  grains  of  mag- 
netic iron  ore,  and  several  species  of  gems.  The  emery  of  Asia  Minor,  according  to  Dr.  Smitli, 
occiira  in  granular  limestone. 

The  best  ruby  sapphires  occur  in  the  Capelan  mountaiin,  near  Syrian,  a  cily  of  Pegu,  and  in  the 
kin^om  of  Ava;  smaller  individuals  occur  near  Bilin  ana  Morowitz  in  Boheniia,  and  in  the  sand 
of  the  Expailly  river  in  Auvergne.  Blue  sapphires  are  brought  from  Ceylon ;  this  variety  was 
called  Salamstein  by  Werner.  Corundum  occurs  in  the  Camatic  on  tlie  Malabar  coast,  in  the 
territories  of  Ava,  and  elsewhere  in  the  East  Indies ;  also  near  Canton,  Chma.  At  St.  Gothard, 
it  occurs  of  a  red  or  blue  tinge  in  dolomite,  and  near  Mozzo  in  Piedmont,  in  white  compact  fold- 
Bpar.  Adamantine  spar  is  met  with  in  large  coarse  hexagonal  pyramids  on  the  Malabar  coast,  and  in 
Gellirara,  Sweden.  Emery  is  found  in  large  boulders  at  Naxos,  Nicaria,  and  Samos  of  tlie  Grecian 
islanda;  also  in  Asia  Minor,  12  m.  E.  of  Ephcsus,  near  G-umuch-dagh,  where  it  was  discovered 
in  situ  by  Dr.  J.  Lawrence  Smith,  associated  with  margarite,  chloriloid,  pyrite,  calcite,  etc, ;  and 
also  at  Kulab,  Adula,  and  Manser,  the  last  '24  m.  N.  of  Smyrna;  also  with  the  nacrite  (?)  of  Cum- 
tierlaiid,  England.  Other  localities  are  m  Bohemia  near  Peischau ;  in  the  Ural,  near  Kutharinen- 
burg;  and  in  the  Hmen  mountains,  not  far  from  Miask ;  Frederick  Valley,  Australia. 

Iq  N.  America,  in  Maine^  at  Greenwood,  in  cryst.  in  mica  schist,  with  beryl,  zircon,  lepidolito, 
nre.  Li  MastackuaeUa,  at  Chester,  corundum  and  emery  in  a  large  and  valuable  vein,  consisting 
ouinly  of  emery  and  magnetite,  associated  with  diaspore,  ripidolite,  margarite,  eta ;  the  corun- 
doiD  occasionally  in  blue  bi-pyramidal  crystals.  In  Connecticut^  at  W.  Farms,  near  Litchfield, 
D  pale  blue  crystals ;  at  Norwich,  with  sillimanite,  rare.  In  New  Yorky  at  Warwick,  bluish  and 
pink,  with  spinel,  and  often  in  its  cavities;  Amity,  white,  blue,  reddish  crystals,  with  spinel  and 
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rutilo  in  gran,  limestone.  In  New  Jersey^  at  Newton,  blue  crystals  in  gran,  limestone,  with  gnu 
green  hornblende,  mica,  tourmaline,  rare ;  at  Vernon,  near  State  line,  red  crystals,  often  seve 
inches  long.  In  Penrisylvania^  in  Delaware  Co.,  in  Aston,  near  Village  Green,  in  large  crystaJ 
at  Mineral  Hill,  in  loose  cryst. ;  in  Chester  Co.,  aC  Unionville,  abundant  in  crystiils,  some  mass 
woigliing  4,000  lbs.,  and  crystals  occasionally  4  in.  long,  with  tounnaline,  niargarlte,  and  albi 
In  y.  Carolincu,  in  Buncombe  Co.,  blue  massive,  cleavable,  in  a  boulder ;  in  Gaston  Co.,  cryst 
and  massive  corundum.  In  Georgia,  in  Cherokee  Co.,  red  sapphire.  In  California,  in  Los  Augc 
Co.,  iu  the  drift  of  San  Francisqueto  Pass.  In  Canada,  at  Burgess,  red  and  blue  crystals.  A  i 
ciilled  ennery  from  Arrowsic  Maine,  ground  and  sold  under  ^is  name,  is  nothing  but  massi 
garnet,  much  of  it  mixed  with  hornblende. 

Red  sapphire  is  the  most  highly  esteemed.  A  crystal  weighing  four  carats,  perfect  in  trai 
parency  and  color,  has  been  valued  at  half  the  price  of  a  diamond  of  the  same  size.  They  seldi 
exceed  half  an  inch  in  length.  Two  splendid  red  crystals,  however,  having  the  form  of  t 
pyramidal  dodecahedron,  and  "  de  la  longueur  du  petit  doigt,"  with  a  diameter  of  about  an  iut 
are  said  to  be  in  the  possession  of  the  king  of  Arracan.  Transparent  blue  sapphires  are  sod 
times  over  three  inches  long. 

The  sapphire  of  the  Greek  (ffnT^cio  j)  was  the  lapis  lazuli,  which  agrees  with  the  clmrac 
given  it  by  Tlieophrastus,  Pliny,  Isidorus,  and  others.  Pliny  remarks,  *'Si.pphirus  ooeruk 
est  cum  purpura,  liabens  pulvercs  aureos  sparsos,"  particles  of  pyrite  which  are  frequently  t 
seminated  through  lapis  lazuli,  looking  like  gold.  The  ancient  names  apphed  tb  the  species  hs 
already  been  given  in  ^e  synonymy.    See  further  on  this  subject.  King  on  Precious  Stones. 

C.  U.  Shepard,  after  showing  (Descr.  of  Em.  of  Chester,  Mass.,  London,  1865)  that  the  Che? 
emery  is  identical  cryatallographicaliy  with  corundum,  takes  the  precaution  to  propose  the  na 
emerile  for  emery,  in  case  it  should  hereafter  be  established  as  a  distinct  species.  But  a  na 
thus  given  has  no  daim  to  recognition. 

Alt. — Corundum  under  some  circumstances  absorbs  water  and  changes  to  diaspore;  a 
perhaps  also  to  the  mica-like  mineral  margarite.  It  is  also  replaced  by  silica,  forming  qua 
pseudomorphs. 

Artif. — Formed  in  crystals  by  exposing  to  a  high  heat  4  pts.  of  borax  and  1  of  alumina  (El 
men);  by  decomposing  potash  alum  by  charcoal  (Gaudin);  by  subjecting  in  a  carbon  ves 
fluorid  of  aluminum  to  the  action  of  boric  acid,  the  process  yielding  large  rhombohedral  plaJ 
(Deville  &  Caron) ;  by  addition  to  the  last  of  fiuorid  of  chromium,  aflbrding  the  red  sappliiro 
ruby,  or  witli  less  of  the  fluorid  of  chromium,  blue  sapphire,  or  with  much  of  this  chrome  fluoi 
a  fine  green  kind ;  by  action  of  clilorld  of  aluminum  on  lime  (Daubree). 

180.  HBMATmS.  'Ai/jarfr/jj  [= Blood-stone]  pL  Theophr,,  825  B.O.;  Dioscor.,  v.  143,  i 
40.  Haematites  pt.  FUn»,  xxxvi.  28,  38,  A.D.  11.  (l)G«leuaB  genus  tertiura  omnis  met 
inanissimum,  Gerin.  Eisenglanz,  (2)  Haematites  'pt^Gemu  Blutstein,  Glaskopf,  Agric.,  Interj 
465,  468,  1546.  (1)  Speglande  Jernmalm,  Minora  ferri  specularis,  (2)  Htematites  ruber, 
Ochra  rubra,  Wall,  269-266,  1747.  Rotheisenstein.  (1)  Jammalm  tritura  rubra,  Speglat 
Eisenglimmer,  (2)  Iliematites  ruber,  (3)  Ochra  pt.,  GronsL,  178-185,  1758.  Specular  Iron;  I 
Hematite,  Red  Ochre.  Fer  speculaire,  (2)  Hematite  rouge,  Sanguine,  Fr,  (1)  Eisenglanz, 
Roth  Eisenstein,  Rother  Glaskopf,  Rother  Eisenrahm,  Wern,,  Bergm.  J.,  1789.  Iron  Glan 
Red  Iron  Ore,  Red  Oxyd  of  Iron,  Micaceous  Iron  Ore.  ( l )  Fer  oligiste,  (2)  Fer  oxyde  rou 
JI.,  Tr.,  1801.     Hamatit  iTatwwi.,  Haid.  Handb.,  552,  1845,  Hausm.  Handb.,  2?>2,  1847. 

Rhombohedral.  Ji  A  /?=86°  10',  0  A  ^=122°  30' ;  a=:l-3591.  C 
served  planes :  rhombohedrons,  -^^  J,  i-,  ^^  h  ^  (^)j  h  ^^  "^j  "^j  ~h  " 
-1,  -4,  -f ,  -i,  -i.  H,  -i ;  scalenohedrons,  f,  f ,  1\  ^\  4:\  4^^  4^  ^\  - 
-2*;  pyramids,  ^-2,  f-2,  f2,  Jj^2,  4-2;  prisms  /,  4-2,  i-f,  i-f ;  and  t 
basal  plane  0, 

OS     2=107°  40'  2  A  2=68°  47'  ^Af2=154°2' 

0  A  *-2=137  49  5  A  6=61  34  R  A  i=143  55 

(9  A  1-2=118  53  iA:^=143  7  ^At-2=136  55 

0  A  1»  =  103  32  i  A  1=115  22  1*  A  7-2=162  41 

Cleavage:  parallel  to  R  and  O :  often  indiBtinet.  Twins:  compositic 
&uceR  ;  also  O  (f.  145a).    Also  columnar — granular,  botryoidal,  and  staL 

Digitized  by  ^OOQ IC 


ANHYDROUS   0XYD8. 


141 


titic  shapes;   also  lamellar,   laminae  j'oined  parallel  to  0^  and  variouslj 
bent — thick  or  thin  ;   also  granular,  friable  or  compact.  ^ 

H.=5'5— 6*5.     G.=4'5— 5*3;  of  some  compact  varieties,  as  low  as  4*2. 
Lustre  metallic  and  occasionally  splendent ;  sometimes  earthy.    Col(»r  dark 


]4lA 


143 


Vesuvius. 


144 


145a 


Elba. 


Elba. 


Steel-gray  or  iron-black;  in  very  thin  particles  blood-red  by  transmitted 
light;  when  earthy,  red.  Streak  cherry-red  or  reddish-brown.  Opaque, 
except  when  in  very  thin  laminae,  which  are  faintly  translucent  and  blood- 
red.  Fracture  subconchoidal,  uneven.  Sometimes  attractable  by  the 
magnet,  and  occasionally  even  magnetipolar. 

Oomp.,  Var — Sosqniozyd  of  iron,  Pe= Oxygen  30,  iron  10=100.  Sometimes  containing  tita- 
nium and  magnesium. 

lu  a  tabular  crystalline  hematite  from  Vesuvius,  Rammelsberg  found  (Pogpr.,  cvii.  453)  f'e  8*11 
and  Mg  0'74 ;  it  was  magnetic,  and  G.=5'303;  the  hematite  may  have  contained  some  magnetite 
as  impurity.  Some  hematite  oontains  titanium.  Cryotals  from  Krogeroe  afTorded  Rammelsberg 
(Pogg.,  civ.  628)  Pe  93-63,  Ti  3*55,  ^e  8-26=100-44=^^  ti+  13  Fe,  or  ^Fe  Ti)»  0'-|-13  Fe. 

The  varieties  depend  on  textiu^  or  state  of  aggregation,  and  in  some  cases  the  presence  of  im- 
purities. 

Var.  1.  Specular,  Lustre  metallic,  and  crystals  often  splendent,  whence  the  n&mo  specular  iron, 
(5)  When  the  structure  is  foliated  or  micaceous,  the  ore  is  called  micaceows  homatite. 

2.  Compact  columnar;  or  fibrous.  The  masses  often  long  radiating;  lustre  submctallic  to 
metallic:  color  brownish-red  to  iron-black.  Sometimes  called  red  hematite,  the  name  hematite 
among  the  older  mineralogists  including  the  fibrous,  stalnctitic,  and  other  solid  masnive  varieties 
of  this  species,  Hmonite,  and  turgite. 

8.  Red  Ochreoiis.  Red  and  earthy.  Often  specimens  of  the  preceding  are  red  ochreous  on  somo 
parts.     Reddle  and  red  chaJk  are  red  ochre,  mixed  with  more  or  less  clay. 

4.  day  Iron-flone;  Argillaceoua  hematite.  Hard,  brownish-black  to  reddish -brown,  heavy 
stone;  often  in  part  deep-red;  of  snbmetallic  to  unmetallic  lustre;  and  affordintr,  like  all  the  pru- 
oeding,  a  red  streak.  It  consists  of  oxyd  of  iron  with  clay  or  sand,  and  somotiraos  other  impur- 
ities (b)  When  reddish  in  color  and  jasper-like  in  texture,  often  called  jajtpei"y  cbiy  iron-stone, 
(cl  When  oolitic  in  structure  (consisting  of  minute  flattened  concretions),  it  is  the  lenUcUar  iron 
ore. 

Halnrt^  ia  a  schist  resembling  mica-schist,  but  containing  much  specular  ore  in  grains  orscalea 
or  in  the  micaceous  form. 

Breithaupt  states  that  some  rhombohedrons  of  hematite  have  a  magnetic  axis  crossini?  obliquely 
the  vertical  axis,  passing  between  two  opposite  lateral  antcles  (B.  H.  Ztg.,  xxv.  140) ;  and  further, 
thajt  the  three  cleavages  of  Uie  rhombohedron  are  not  quite  equal 

Pyr.,  etc. — B.B.  infusible;  on  charcoal  in  R.P.  becomes  magnetic;  with  borax  in  O.P.  gives  a 
bead,  which  is  yellow  while  hot  and  oolorless  on  ooohng;  if  saturated,  the  bend  appears  red  while 
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hot  and  yellow  on  cooling ;  in  ItF.  gives  a  bottle-green  color,  and  if  treated  on  charooal  iv; 
metallic  tin,  assumes  a  yitriol-green  color.  With  soda  on  cliurcoal  in  R.F.  is  reduced  to  a  gi 
magnetic  metallic  powder.    Soluble  in  concentrated  muriatic  acid. 

Obs. — This  ore  occurs  in  rooks  of  all  ages,  The  specular  variety  is  mostly  confined  to  crysl 
line  or  metamorphic  rocks,  but  is  also  a  result  of  igneous  action  about  some  volcanoes,  as  at  Yoi 
vlus.  Mauy  of  the  geological  formations  contain  the  argillaceous  variety  or  clay  iron-stone,  whj 
is  mostly  a  marsh-formation,  or  a  deposit  over  the  bottom  of  shallow,  stagnant  water ;  but  tl 
kind  of  cliiy  iron-stone  (that  giving  a  red  powder)  is  less  common  than  the  corresponding  vari< 
of  limonito  or  siderite.  The  beds  that  occur  in  metamorphic  rocks  are  sometimes  of  very  frri 
thickness,  and,  like  those  of  magnetite  in  the  same  situation,  have  resulted  from  the  alteratioD 
stratified  beds  of  ore,  originally  of  marsh  origin,  which  wore  formed  at  the  same  time  with  the  enclj 
ing  rocks,  and  underwent  metamorphism,  or  a  change  to  the  crystalline  condition,  at  the  same  tin 

Beautiful  crystallizations  of  this  species  are  brought  from  the  island  of  Elba,  which  has  cifTort] 
it  from  a  very  remote  period,  and  is  described  by  Ovid  as  "  Insula  inexhaustis  chalybdum  generd 
metallis.'^  The  surfaces  of  the  crystals  often  present  an  irised  tarnish  and  brilliant  lustre ;  i 
faces  0  and  i  are  usually  destitute  of  this  tarnish  and  lustre,  and  may  therefore  assist,  wh 
present,  in  determinmg  the  situation  of  other  planes  when  tjie  crystal  is  quite  complex.  I 
Gothard  afibrds  beautiful  specimens,  composed  of  crystallized  plates  grouped  in  tiie  form  of  rosetl 
{Eisenrost\  and  accompanying  crystals  of  feldspar.  Near  Limoges,  Franco,  it  occurs  in  lai 
crystals.  Fine  crystals  are  the  result  of  volcanic  action  at  Etna  and  Vesuvius,  and  particularly 
Fossa  Cancharone,  on  Monte  Somma,  where  it  incrusts  the  ejected  lavas ;  also  formed  in  m< 
recent  eruptions  about  the  fumeroles ;  in  that  of  1 85-'),  in  fine  crystaUizations  about  the  fumarol 
some  so  thin  as  to  be  blood-red  by  transmitted  light  (Scacchi).  Arendal  in  Norway,  Longban 
Sweden,  Framont  in  Lorraine,  Dauphiny,  and  Switzerland,  also  Cleator  Moor  in  Cumberlai 
afford  splendid  specimens.  Red  hematite  occurs  in  reniform  masses  of  c  fibrous  coucenti 
structure,  near  Ulverstone  in  Lancashire,  in  Saxony,  Bohemia,  and  the  Harz.  In  XVestphalia 
occurs  as  pscudomorphs  of  calcite.  In  Brazil  it  is  associated  with  qua|j|tz.  In  Chili  there  t 
immense  beds. 

In  K  America^  wjdely  distributed,  and  sometimes  in  beds  of  vast  thickness  in  rocks  of  t 
Azoic  age,  as  in  the  Marquette  region  in  northern  Michigan ;  and  in  Missouri,  at  the  Pilot  Kii 
and  the  Iron  Mtn. ;  the  former  650  feet  high,  consisting  mainly  of  an  Azoic  quartz  rock,  and  hs 
ing  specular  iron  in  the  upper  part,  the  iron  ore  in  heavy  beds  interlaminated  with  quartz ;  t 
latter  200  feet  high,  and  consisting  at  surface  of  massive  hematite  in  loose  blocks,  many  10  to 
tons  in  weight ;  in  Arizona  and  New  Mexico. 

Besides  those  regions  of  enormous  beds,  there  are  numerous  others  of  workable  value,  eilli 
crystallized  or  argillaceous.  Some  of  these  localities,  interesting  for  their  specimens,  are  in  northe 
New  York,  at  Gouverneur,  Antwerp,  Hernion,  Edwards,  Fowler,  Canton,  etc.;  Woodstock  a] 
Aroostook,  Me. ;  at  Hawley,  Mass.,  a  micaceous  variety ;  at  Piermont,  N.  H.,  id. ;  in  New  Yoi 
in  Oneida,  Herkimer,  Madison,  Wayne  Cos ,  a  lenticular  argillaceous  var.,  constituting  one  or  ti 
beds  in  the  Upper  Silurian;  the  same  in  Pennsylvania,  and  as  far  south  as  Alabama;  and 
Canada,  and  Wisconsin  to  the  west ;  in  North  and  South  Carolina  a  micaceous  variety  in  schisto 
rocks,  constituting  the  so-called  specular  schisty  or  UabiriUs. 

This  ore  affords  a  considerable  portion  of  the  iron  manufactured  in  different  countries.  T! 
varieties,  especially  the  specular,  require  a  greater  degree  of  heat  to  smelt  than  other  ores,  but  l! 
iron  obtained  is  of  good  quality.  Pulverized  red  hematite  is  employed  in  polishing  metals,  a! 
also  as  a  coloring  material  This  species  is  readily  distinguished  from  magnetite  by  its  rod  strca 
and  from  turgito  by  its  greater  hardness  and  its  not  decrepitating  before  the  blowpipe. 

Named  hematite  from  ai/ia,  hloodL,  it  seeming,  says  Theophrastus,  as  if  formed  of  concreted  bloc 
This  old  Greek  author  speaks  afterwards  of  a  second  kind  of  hematites  ('Aifinriri},-  ^avBhy,  whii 
was  of  a  yellowish-white  color,  probably  a  yellow  ochro,  an  impure  form  of  limonito,  the  speci 
long  called  hroucn  hemaiUe. 

Alt. — By  deoxydation  through  organic  matter  forms  fnagneUie  or  protoxyds ;  and  from  Iho  lat^ 
comes  spathic  iron  by  combination  with  carbonic  acid ;  or  by  further  deoxydation  through  si 
phurettcd  hydrogen  forms  pyrite.  By  combination  with  water  forms  limonite.  Limonite,  mil 
aetite,  and  pyrite  constitute  occurring  pseudomorphs  after  hematite. 

Arti£ — Formed  in  crystals  by  the  action  of  steam  on  chlorid  of  iron,  regarded  as  the  probal: 
method  of  origin  of  the  hematite  of  lavas ;  also  by  the  action  of  perchlorid  of  iron  on  lii 
(Daubr^o);  by  the  action  of  a  stream  of  muriatic  acid  gas  on  3Pe,  the  application  being  made  vei 
slowly,  lest  the  Pe  be  all  converted  to  chlorid.  ^ 

180  A.  Martitb.  (Martit  Breith.^  Char.,  233,  1832).  Martite  is  sesquioxyd  of  iron  under  \ 
isometric  form,  occurring  in  octahedrons  like  magnetite  (f.  2),  and  supposed  to  be  pseudomC 
phous,  mostly  after  magnetite.  H.=6— 7.  G.  =4-809— 4-832,  Brazil,  Breith.;  4*o5,  Puy  \ 
Dome;  4*35,  Frassem,  Dovalque;  6'15,  Brazil,  Ramm. ;  6*33,  Monroe,  N.  Y.,  Hunt  Lustre  su 
metallic.  Color  iron-black,  sometimes  with  a  bronzed  tarnish.  Strci^  reddish-brown  or  purplia 
brown.    Fracture  conchoidal.    Not  magnetic,  or  only  feebly  so. 
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The  OTStib  are  sometimes  imbedded  in  the  massive  sesquiozjd.  They  are  distinguished  firom 
stgnetite  bj  the  red  streak,  and  very  feeble,  if  any,  action  on  the  magnetic  needle. 

FcHind  ot  the  localities  mentioned ;  also  in  Vermont  at  Chittenden ;  in  the  Marquette  iron  region 
wi±  of  L  Superior,  where  crystals  are  common  in  the  ore,  as  if  all  of  it,  or  the  greater  part,  were 
rj.tlte;  Bass  lake,  Canada  West;  at  Monroe,  N.  Y.,  in  a  rock  containing  quartz,  feldspar,  and 
tfLUende,  and  imbedded  in  each  of  these  minerals ;  in  Moravia,  near  Schonberg,  in  granite. 

Tiie  martite  of  Monroe  contains  some  f'e.  Brush.  The  octahedral  crystals  from  Outteuden,  Vt, 
ktordiug  to  D.  Olmstead,  are  part  true  magnetite,  with  a  black  powder:  part  give  a  slightly  red- 
io  streak,  with  little  f'e ;  and  part  give  a  red  powder  and  contain  no  i'e. 

Whether  the  crystals  of  martite  are  original  crystals  or  pscudomorphs  is  still  questioned ;  but 
't^e  iarter  seems  to  be  the  most  probable  view.  Pseudomorphism  after  magnetite  would  imply 
\^^  :Le  Marquette  ore  bed  was  once  all  magnetite  in  composition,  Fe*  0^,  and  has  been  changed 
Kl?  srsquioxyd,  Fe*  0'  by  an  addition  of  oxygen.  Rammol8t)erg  found  1  '83— 2!0  p.  c.  of  prot- 
jjiof  iron  in  the  Brazil  crystals.  The  octahedrons  f)rom  the  fumeroles  of  Vesuvius  afforded 
Saaelsberg  (Min.  Ch.,  159)  Pe  92'91,  fe  6-17,  Jilg  0-S2— 99  90.  The  crystals  from  Frassem, 
t^ssjx,  contain  0*2  p.  a  of  sulphur,  which  suggests  that  theso  may  be  pseudomorphs  after  pyrite, 

18L  MENAOOANTTE.  Specular  Iron  pt,  Eisensand  pt,  of  kst  cent  Menachanito  (f^. 
OjnnnH}  Wm.  McGregor^  J.  de  Phys.,  72,  162,  1791,  Crell's  Ann.,  1791,  and  Kirwan's  Min., 
1796  dsaking  it  to  consist  of  iron  and  an  ozyd  of  a  probably  new  metal).  Eisenhaltige 
r.:aisefM,  Menakanit  (fr.  Comw.)  Klapr.,  Beitr.,  IL  226;  (fr.  AschalTenberg)  ib.,  232,  235,  1797. 
ritaneoxyd^  ferrif&re  H^  Ti.,  1801.  Manaken  KarsL,  Tab.,  74,  1S08.  Titoneisenstein,  Titan- 
(LC6I1,  Germ.  Titanic  or  Titaniferous  Iron.  Crichtonite  (spblt  Craitonite)  Boum,^  Cat.,  430, 
!v3.  Azotomes  Eisenerz  (fr.  Oastcin)  MoJis^  &rundr.,  it  462,  1824.=Kibdelophau  v.  Kdb.^ 
5±veig.  J.,  Ixiv.  18J52.  Ilmenit  (fr.  L.  Ilmen)  A,  T.  Kupfer,  Kastn.  Arch.,  x.  1,  J  827.  Mohsite 
&.  Danphine)  lo^,  PhiL  Mag.,  L  221,  1827.  Hystatisches  Eisenerz,  Hystatite  (fr.  Arendal), 
B'Al^nib.,  64,  1330,  Char.,  236,  1832.  Basanomelan  (fr.  St  G9thard,=Eisenro8o)  v.  Kdb^ 
Gnmdr.,  818,  1838.  Washingtonite  (fr.  Conn.)  Skep.,  Am.  J.  Sci.,  xHii.  864,  1842.  Titaniofor- 
hfe  Chofn^  Min,,  1843.  Paracolumbito  (fr.  Taunton)  Shep.,  ib.,  11.  xii.  209,  1851. 
/ 

Bhorabohedral ;  tetartohedral  to  the  hexagonal  type.     Ti  A  ^=85°  40' 
-S6°  10',  86°  5',  Kose  and  Descloizeaux,  85°  59'  Mohs.    Observed  planes : 
rhoralwhedrons,  f ,  l(i?),  -5,  -f,  -2,  -J ;   pvra- 
^*^  mids,  |-2,  |-2,  ^^^  which  are  hemihedral :  also 

/,  i-2,  O,  Angles  nearly  as  in  hematite ;  0  A  Ji 
=122°  23',  and  Ji  A  f  2=154°  0'  when  Ji  A  ^= 
86°.     Often  a  cleavage  parallel  with  the  terminal 

?lane,  but  properly  due  to  planes  of  composition. 
Irystals   usuaUjr   tabular.     Twins:    composition- 
face  0;  sometimes  producing,  when  repeated,  a 
form  resembling  f.  144.     Often  in  thin  plates  or 
^^ae ;  in  loose  grains  as  sand. 

1=5—6.  G.=4'5— 5.  Lustre  submetalHc.  Color  iron-black.  Streak 
sQbmetallic,  powder  black  to  brownish-red.  Opaque.  Fracture  conchoi- 
iil.  Influences  slightly  the  magnetic  needle. 

^p^  Var. — (Ti,  Fe)'  0*  (or  hematite,  with  part  of  the  iron  replaced  by  titanium),  the  pro 
?3ftiQn  of  Ti  to  Fe  varying.  Rammelsberg  writes  the  formula  ]^e  Ti  +  n  3Pe,  which  is  equivalent 
t  u  Fe-i-i  Ti)'  0*-|-»  Fe'  0*,  the  Fo*  0'  being  in  varjdng  proportions.  Sometimes  also  contain- 
■^aaguesia  or  manganese,  wbenoe  the  more  general  formula  (Ti,  Fe,  Mn,  Mg)^  0'. 
J^  varieties  recognized  arise  mainly  from  the  proportions  of  iron  to  titanium.  Thoy  have 
^  lumed  u  follows,  oonunendng  with  that  containing  the  most  titanium.  No  satisfactory 
stenial  distinctions  have  yet  been  made  out ; 

}  ^MopheMe.  About  30  p.  a  titanium  (anaL  1).  In  crystals,  but  usually  massive,  or  in  thin 
^^]R\R=S5''  59  ;  G.=4-661,  IV.  Gastein,  Mohs;  4-723— 4'736,  ib.,  Breith. 

^  Oridinniie,    GompNOsition  essentially  like  that  of  the  preceding  (anal.  2  and  28).    In  acate 
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rhombohedrons,  with  basal  cleavage;   i?A/?=86*'  62^;  -5  A -5=61°  27';   G.=4*79,  from  St 
Cristophe  (original);  4*689,  same  compound  from  Ingelsberp,  Ramm.  (anal.  23);  lustre  bright 

3.  Ilmenite.  26-— 30  p.  c.  titanium,  and  near  the  preceding  in  composition,  but  containing  more 
Besquiozyd  of  iron  (anal.  3-6,  27).  Crystallized  and  massive;  H  A  Jiz=So'  43';  G.  =4*695,  fr 
Ilmen  Mts.  (original),  Breith. ;  4 '81 — 4'873,  ib.,  Ramm.  For  same  compound  fr.  Egersund,  4*744 
— 4-791,  Ramm.;  fr.  Krageroe  4-701. 

4.  Menaccanite,  About  25  p.  c.  of  titanium,  and  with  more  sesquiozyd  of  iron  than  in  the 
preceding  (anaL  7-10,  '^8,  29).  Massive,  and  in  grains  or  as  a  sand  (Eisensand).  G.=-4-7 — iS, 
ft,  near  Menaccan,  Cornwall  (orig.).  Similar  compound  from  Iserwiese,  4*676 — 4*762,  Ramm. 
(Iserine  ?) 

5.  Hysiatile,  15—20  p.  c.  titanium,  and  much  Pe  (anal.  11-14).  i?Ai?=86*'  10';  G.=5,  fr 
Arendal  (orig.).  Washingioniic  belongs  here  (anal.  13,  14.  30).  Occurs  in  targe  tabular  rather 
dull  crystals;  R  A  i?=86*'  approximately ;  G.=4*963,  it.  Westerly,  R.  I.,  and  6*016,  fr.  Litchfield, 
Ot.  (orig.),  Shepard;  for  latter,  4*986,  Ramm. 

6.  UddevaUiie  D.  About  10  p.  c.  titanium  and  70  p.  a  of  Fe  (anal  15).  The  AschaffenbeiiK 
titanic  iron  is  near  this.    It  occurs  massive  and  in  plates,  and  has  G.=4*78. 

7.  Basanmnelan  (Eisenrose  of  the  Alps).  6  to  b  p.  c.  Ti,  and  75  to  83  of  Fe  (anaL  17).  G  = 
4*95 — 5*21.    It  is  properly  a  titaniferous  hematite. 

8.  Krageroe  hematite.     Containing  less  than  3  p.  c.  of  titanium  (anal.  35). 

9.  Magnesian  Menaccaniie;  FicrotanUe  D.  Contains  10  to  15  p.  c.  of  mngnesia,  anal.  24 ;  formula 
(^e,  Mg)  Ti;  G. =4*293 — 4*313.     Named  from  ncp-.j,  Uiier^  in  allusion  to  the  magnesia. 

The  Mofisite  is  of  uncertain  locality  and  composition.  The  occurring  rhombohedron  afibrds  the 
angle  73°  46'  (Levy);  crystals  tabular;  in  twins;  no  cleavage  observable. 

The  loose  Jrarirsand  of  Iserwiese,  called  iserine,  is  in  part,  at  least,  in  isometric  octahedrons ; 
and  the  trappvsches  Eisenerz^  Breith.,  is  similar.    See  Isbrine  beyond. 

Paracolumbite  is  an  iron-black  mineral  from  1  m.  S.  W.  of  Taunton,  Mass.,  having  H,  about  5. 
Pisani  has  proved  it  to  be  of  this  species.     He  found  G. =4*363,  H.  4*5. 

Analyses :  1,  v.  Kobell  (Schw.  J.,  Ixiv.  69,  245) ;  2,  Marignac  (Ann.  Ch.  Phys.,  IIL  xiv.  60) ;  3, 4, 
Mosander  (Ak.  H.  Stockh.,  1829,  220,  Fogg.,  xix.  211);  5,  Delesse  (These  sur  I'empL  de  TanaL, 
etc.,  p.  46);  6,  H.  Rose  (Pogg.,  iii.  163);  7,  v.  Kobell  (L  c);  8-12,  Mosander  (1.  c);  13,  Kendall 
(This  Min.,  2d  edit.,  527);  14,  Marignac  (1.  c);  15,  Plantamour  (J.  pr.  Ch.,  xxiv.  302);  16-18,  v. 
Kobell  (1.  c.) ;  19,  T.  S.  Hunt  (Rep.  G.  Can.,  1849,  1850,  105,  and  1863,  501);  20,  J.  Miiller 
(Jahrb.,  1859,  775);  21,  22,  Damour  (Ann.  Ch.  Phys.,  11  445);  23-35,  Rammelsberg  (Pogg.,  civ. 
497,  and  Min.  Ch.,  406): 


ti        Fe        i'e 


1.  Gastein,  KibdeL 

2.  St.  Christophe,  OricJU. 

3.  Ilmen  Mts.,  Ilmenite 


6.  Egersund 
7. 


Menace 


8.  " 

9. 

10.  " 

11.  Arendal, 
]  2,  "  " 
13!  Litchfield,  " 
14.  "  " 
16.  Uddewalla,     Titan.  I. 

16.  Aschafienberg,   " 

17.  ScHwciz,     Basanom, 

18.  "         Titanic  I 

19.  St  Paul's,  Canada 

20.  Maxhoven,  Bav. 
Antioquia,  R.  Chico 

'*        Geuaga 


21 
82. 


6900 

62*27 

46*92 

46*(i7 

46*4 

43*73 

48*24 

42*57 

41*08 

8904 

24-19 

28*59 

25*28 

2*2*21 

15-56 

14*16 

12*67 

10*0 

48*60 

51*60 

57*09 

48*14 


4*25 
1*20 
10*74 
14-71 
40*7 
42*70 
28*66 
23*21 
25-93 
29*16 
53-01 
58-51 
51*84 
69*07 
71*25 
75-00 
82*49 
.88*5 
10*42 


36*n0 
46*53 
37*86 
35-37 
141 
13*57 
27-91 
29*27 
29*04 
27*23 
19-91 
18-90 
2-2*86 
18-72 
11-32 
1U*()4 
4*84 
1-5 
37*06 
41*79 
42*1 1 
5«)*17 


Mn 
1-65 

2-73 
2*39 


0*21 


0*80 
tr. 


0*80 
1*69 


Mg      Oa 

=100  Kobell. 

=100  Marignac. 

l-U   =99*39  Mosander. 

0*60     0-.'6,  ^fcV  0*38,  Si  2*8«»=100-17  K 

0*5,  Sn  0*5,  l»b  0*2=101*4  Del 

=  100  Rose. 

=99*81  KobeU. 

0*60,  €>0*33,  Si  1*6.5=98-75  M. 

0*49, Yt,€« 0*58,  SiO-07=99-13M. 

0*90,  ^r  012,  Si  0  31=99-13  M. 

0*33,  Si  1-17=99-29  M. 

0*86,  €r  0*44,  Si  1*88=100-28  M. 

=99*98  Kendall 

-=1^.9  Marignac. 

,  F,  Si.  loss  1*87  Plantamour. 

=100  KobeU. 

=100  Kobell. 

=100  KobeU. 

3-60    =99*68  Hunt 

0-30,  ^1,  Si  2-47  =  100*16  MtSller. 

=  1 0« )  Damour. 

=100  Damour. 


Sp.gr. 

28.  Ingelsberg  4-689 

24.  Warwick,  N.  T.  4-313,  4-293 

25.  Ilmen  Mts.  4*81,  4-878 

26.  Egersund  4*744,  4*791 


fi        Fe        fe 


Mn    Mg 

2-66  88-30  4-80     l'65=99-94 

26*82  0-90  13*71=99-14 

45*93     14*30  36-62  272     069=100*06 

51*30       8-87  39-83  fr.       0*40=100-40 


53-03 
67-71 


*eti:F€ 

1  :  C 

1  :  0 

6  :  1 

9  :  ] 
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RaUo. 

Sp.gr. 

*i 

Fe 

te 

Mn 

Mg 

*eti:Fe 

27.  KragerSo 

4-701 

46-92 

11-48 

39-82 

1  •22=99-50 

9  :   1 

28.  Iserwiese 

4-752 

37-13 

28-40 

29-iO 

8-01 

-j-97  =  100-71 

8  :   1 

29. 

4-076 

42-20 

23-36 

30-67 

1-74 

1-57  =  99-44 

3  :  1 

30.  Litchfield,  Ct. 

4-986 

23-72 

63-71 

22-39 

0-26 

0-5<»=  100-57 

1   :  1 

31.  Eisenach 

6-060 

lti-20 

69-91 

12-60 

0-77 

0-55  =  100  03 

1  :  2 

32.  Snanim 

4-943 

10-02 

77-17 

8-52 

1-33,  Xl  1-46=98-50 

1  :  4 

ZX  Bmneu  VaL 

6-127,  5-150(1)  9-18 

81-92 

8-60 

=99-70 

1  :  4 

34.  St.  Gothard 

6-187,   5-209 

9-10 

83  41 

7-63 

0-44 

tr.  =:  0(1-58 

1  :  4 

35.  Krageroe 

5-24  OG 

3-55 

98-63 

2-26 

=100-14 

I   :  13 

With  the  analyses  23  to  85  the  ratio  of  ^e  Iti  to  Pe  is  g^ren  in  the  last  column,  from  Rammelsberg, 
who  writes  the  formula  for  23,  24,  te  ti ;  for  25,  6  f'e  f  i  +  I^e ;  for  26,  9  i"e  f  i  +-Pe,  and  so  on. 
Bat  calculating  the  ratio  between  the  metals  combined  and  the  oxygen,  for  these  same  analyses, 
"TO  have : 


Metals. 

Oxygen. 

Ratio. 

Metals. 

Oxygen. 

Ratio. 

AnaL  23. 

21-77 

82-11 

1  :  1-48 

Anal.  30. 

20-52 

30-80 

1  :  1-60 

»*      24. 

22-71 

84-64 

1  :  1-52 

"     31. 

20-29 

30-62 

1   :  1-51 

"      25. 

20-67 

31-55 

1  :  1-50 

"     32. 

2014 

302U 

1   :  1-50 

"      2rt. 

20-09 

3211 

1   :  1-60 

"     33. 

20-07 

3014 

1  :  1-50 

"      27. 

20-58 

31-48 

1  :  1-58 

"      34. 

20-23 

3n-41 

1   :  1-50 

"      28. 

21-17 

31-67 

1  :  1-50 

"     36. 

20-13 

30-22 

I  *  160 

"      29. 

20-62 

31-64 

1  :  1-54 

These  ratios  are,  with  two  or  three  exceptions,  almost  exactly  2:  3,  which  shows  still  better 
that  they  correspond  with  the  genera]  formula  R'  0*.  Analyses  1  to  22  afford  this  sume  ratio  and 
formula.  Rose  made  the  formula  m¥i  +  n  Pe,  assuming  that  the  ^o  obtained  in  the  analyses 
arose  from  the  oxydation  of  a  supposed  titanic  oxyd  (Ti*  0')  at  the  expense  of  :.ho  f'e.  This 
Tiew  is  not  sustained,  since  it  has  been  proved  that  the  Fe  exists  as  sucli  in  the  ore. 

For  other  analyses:  fr.  Harzburg  in  G-abbro,  Strcnj?,  B.  H.  Ztg.,  xxiii.  55;  fr.  Cape  do  Verd 
Isles.  Silva,  C.  R,,  Ixv.  1867;  fr.  Lobauer  Berg,  B.  Calberla,  Ber.  Iris  Dresd..  I8G6,  136. 

Paraeoiumbite  afforded  Pisani  ti  3506,  Fe  3-48,  Fe  30-08,  M  gl-94,  Ca  2  06,  Si  and  insoluble 
matters  10*60,  Xl  7-rt6  (Am.  J.  Sci.,  II.  xxxvii.  359).  It  is  so  mixed  with  the  gan^rue  that  it  is  ex- 
frt'mely  difficult  to  obtain  it  pure.  A  mcmaccanitc  found  at  Rajamiiki,  Finland,  contains  some  colum* 
bic  acid  replacins?  part  of  the  titanic  (Pop^g.,  cxxii.  615). 

Pjrr.,  etc. — B.B.  infusible  in  0  F.  althouirh  slightly  rounded  on  the  edprcs  in  R.F.  With  borax 
and  salt  of  phosphorus  reacts  for  irou  in  O.F.,  and  with  the  latter  Hux  assumes  a  more  or  less  in- 
tense brownish-red  color  in  R.P. ;  this  treated  with  tin  on  charcoal  changes  to  a  violet- red  color 
▼hrn  the  amount  of  titanium  is  not  too  small.  The  pulverized  mineral,  heated  with  muriatic  acid, 
is  slowly  dissolved  to  a  yellow  solution,  which,  Altered  from  the  uudecomposed  mineral  and  boiled 
with  the  addition  of  tin-foil  assumes  a  beautiful  blue  or  violet  color.  Decomposed  by  fusion  with 
bisalphate  of  soda  or  potash. 

Obs. — ^The  principal  European  localities  of  this  specierj  have  been  enumerated  above.  One  of 
the  most  remarkable  is  at  Krageroc.  Norway,  where  it  occurs  in  veins  or  beds  in  diorite,  which 
sometimes  afford  crystals  weighing  over  1 6  pounds.  Fine  crystals,  sometimes  an  inch  in  diameter, 
occur  in  Warwick,  xVmity,  and  Monroe,  Orange  Co.,  N.  Y  ,  imbedded  in  serpentii:e  and  white  lime- 
-•toiie,  a»id  associat:?d  with  spinel,  chondrodite,  rutile,  etc. ;  also  4  m.  west  of  Edcuville,  and  near 
Greenwood  furnaco  with  spinel  aud  chondrodite ;  also  at  Chester  and  South  Royalsto)i,  Mass. 
Va*t  deposits  or  beds  of  titanic  ore  occur  at  Bay  St.  Pan]  in  Canada,  in  syenite :  one  l>e<l,  liO  feet 
thick,  coiiiiuues  on  in  view  for  300  feet,  and  probably  far  beyond ;  also  in  the  Seigiiory  of  St. 
Francis,  Beauce,  mixed  with  magnetite  as  a  bed  45  feet  thick  in  serpentine ;  Ct.=4-5G— 4-G6;  also 
with  labradorito  at  Chateau  Richer.     Grains  are  found  in  the  gold  sand  of  California. 

181  A.  ISERiTB.  (Titaneisenstein  pt.,  Magnetischer  Eiion-Sand  pt.,  W'tni.  Iserin  (fr.  Iser) 
^^er/J.,  Letztes  Min.,  26,  62,  1817,  Iloffm.  Min.,  iv.  -^58,  1817.  Oktaedrir  dies  Titanoisen-Oxyd 
Wem,  Iserin  BreUh.^  Char.,  51,  1820.  H»xaedrisches  Eisen-Erz  Mohs,  Min.,  43t»,  ls;ij).)  Iserite 
13  supposec'  to  be  isometric  titanic  iron,  and,  like  martite,  to  be  pseudomorphous.  Forms  like  f. 
2,  5,  6,  8. 

Analyses:  1,  Rammelsberg  (Min.  Cli.,  419);  2,  v.  IIauer(Bor.  Ak.  Wien,  xix.  350);  3^  Edwardfl 
(Rep.  Brit  Assoc.,  1855);  4,  Vogel  and  Rischauor  (Jahresb.,  1856.  840): 

f'e           Mg 
26-00         1  -94  =  1 00-60  Ramm. 
18-88         3-79=103-31  Hauer. 
31-10,  Xl  8-62,  Si4-02  =  {)9-«>2  Edwards. 
17.79       =99-32  V.  &  R. 
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ti 

Pe 

1.  Iserwiese 

67-19 

15-67 

2.  Plattensee,  Hung. 

30-71 

49-93 

8.  Kersey 

13-20 

42-08 

4.  Silberberg 

18-63 

63-00 
10 
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The  legality  of  Iserwiese  gave  the  name  to  this  mineraL  The  titanic  iron-sand  is  partly  ii 
octahedral  forms,  and  this  portion,  if  not  all,  is  the  iserine.  Yet  it  is  still  doubted  whether  th 
otahedrons  are  regular  octahedrons,  or  "whether  they  are  acute  rhombohedrous  with  Iruncaie 
apices,  and  therefore  true  ilmenite.  The  Iserwiese  crystals,  as  analyzed  by  Rammelsberg  (ana 
1),  give  for  the  ratio  between  the  metals  and  oxygen  2  :  2*33,  which  is  much  more  oxygen  thai 
the  formula  R'  0'  requires,  and  is  still  further  remote  from  that  of  magnetite.  The  ore  from  Sic 
Fok,  on  the  Platensee,  as  ana'yzed  by  v.  Hauer  (anal.  2),  affords  the  general  formula  ;Fe,  Ti)'  C 
+  ¥g^  0»,  equivalent  to  FeO  TiO'-hFe'  0'  (or  fe  fi  +  l?e).  G.=4-81V.  The  grains  were  i 
part  octahedrons,  and  some  with  truncal.ed  angles. 

The  sand  on  the  Mersey  comes  from  the  shores  nearly  opposite  Liverpool,  and  is  mixed  Tni 
magnetite.  This  is  indicated  in  the  analysis,  which  affords  the  formula  3  Fo  0,  Ti  0'*  (or  3  {F\ 
Ti)'  0*)  +  6  i'e  Pe  (or  6  of  magnetite).  Minute  octahedrons  occur  at  Ballycrogan,  Mull  of  CaDtyn 
Sand  from  Miiggelsee,  near  Berlin,  having  G.= 6*075,  afforded  Rammelsberg  a  similar  compos 
tion,  but  with  only  6-2i»  p.  a  Ti,  it  giving  him  the  formula  Fe  0  Ti  0'+  6  of  magnetite.  It  If,  im 
stated  that  this  sand  is  octahedral.  The  ore  from  Silberberg,  near  Bodenmais,  in  Bavaria,  corn 
spends  nearly  to  4^  (Fe,  Ti)"  0'  +  8  Fe'  0*,  and  thereford  romcs  under  the  general  formula  R'  0 

Waltershausen  has  obtained  from  octahedral  crystals  of  an  iron-sand  fVom  Etna  (Yulk.  Gefi 
121),  having  G.=4-43,  ti  12*38  and  Fe  92*  18= 104-56.  The  analysis  needs  repetition,  A.  Kn^ 
obtained  for  a  titanic  iron-sand  a  composition  corresponding  to  magnetite  in  atomic  ratio,  ^ving  tl 
ratio  1  :  1*25  between  the  metals  and  oxygen.    See  under  Magxetite. 

Iserine  is  reported  also  from  Bohemia,  Saxony,  Calabria,  Puy-de-Dome  in  France. 

182.  PEROFSETTE.    Perowsklt  G.  Rose,  Pogg.,  xlviiL  558,  1839,  Reis.  Ural.,  iL  128. 

Isometric,  Kose  (fr.  Ural).  (Rhombohedral  ?).  Observed  planes  :  0^  ^ 
1,  2,  i-i,  i-|,  t-f,  2-2,  3-3,  2-f ,  }-|.  Habit  cubic ;  f.  1,  5, 16  ;  also  17,  exce| 
that  the  planes  are  i-f.  Rlioinbohedral,  Descl.  (fr.  Zermatt);  with  BAj 
nearly  90°.  Perhaps  dimorphous.  Cleavage :  parallel  to  the  cubic,  < 
rhombohedral ;  faces  rather  perfect 

II.=5-5.  G.=4'017,  fr.  Achraatovsk  ;  4*03— 4-039,  fr.  Zermatt,  Damoui 
4*02,  fr.  Schelingen,  Seneca.  Lustre  metallic — adamantine ;  color  pal 
yellow,  honey-yellow,  orange-yellow,  reddish-brown,  grayish-black  to  iroi 
black  ;  streak  colorless,  grayish.     Transparent  to  opaque. 

Comp. — (Ca  +  Ti)  0'=R'  0'=Titanic acid 69-4,  lime 406=  100.  Analyses:  1,  Jaoobson (Pog 
Ixil  596);  2,  Brooks  (ib.);  3,  4,  F,  Seneca  (Ann.  Oh.  Pharm.,  civ.  371);  5,  Damour  (Ann.  d.  2 
V.  vi.  512): 

Tfi  Ca        te 

J.  Achmatovsk,  ^tedfc  58*96    39*20     2-06    Mg,  Mn  <r.  =  100-22  Jacobson. 

2.  "  brown        59*00    36Y6    4*79  "     O'll— 100*07  Brooks. 

3.  Schelingen,  black  Sfr95    35*09    6'23= 100*87  Seneca. 

4.  "  '^  59-80    35*94    5*99= 10 1*23  Seneca. 

5.  Zermatt,  ye^/ow         (f)  59*23     3992     1*14=100*29  Damour. 

Pyr.,  etc. — In  the  forceps  and  on  charcoal  infusible.  With  salt  of  phosphorus  in  O.F.  dissolv 
easily,  giving  a  greenish  bead  while  hot,  which  becomes  colorless  on  cooling ;  in  R.F.  the  be 
changes  to  grayish-green,  and  on  cooling  assumes  a  violet-blue  color.  Entirely  decomposed  ' 
boiling  sulphuric  acid. 

Obs. — Occurs  in  small  crystals  or  dnwes  of  crystals,  all  of  dark  colors,  associated  with  crysti 
lizea  chlorite,  and  magnetic  iron  in  chlorite  slate,  at  Achmatovsk,  near  Slatoust  in  thu  Ural ; 
Schelingen  in  the  Kaisersthal,  in  white  «r  yellowish  granular  limestone,  with  mica,  magnetite,  o; 
pyrochlore ;  in  the  valley  of  Zermatt,  near  the  Findelen  glacier,  where  crystalline  masses  occi 
in  talcose  schist,  as  large  as  the  fist,  and  the  interior,  if  not  the  whole,  is  of  a  light  yellow  col 
(showing  that  the  darker  shades  are  due  to  alteration),  along  with  garnet,  idocrase,  sphenc,  zirc< 
corundum,  rutile,  titanic  iron,  serpentine,  etc.;  at  Wildkreuzjoch,  between  Pfitsch  and  Pfundc 
in  the  Tyrol,  a  crystal,  probably  of  this  species,  having,  according  to  Hessenberg,  the  planes  0, 
t-?,  3-3,  1'-^,  §-5.    Also  in  black  cubo-outahedrons  at  Magnet  Cove,  Arkansas  (Shcpard). 

Named  after  v.  Perofaki  of  St  Petersburg. 

On  cryst,  see  G.  Rose,  1.  c  ;  Kokscharof,  Mm.  Russl.,  i.  197 ;  Hessenberg,  Min.  Not.,  iv.  2 
Des<:loizeaux.  Ann.  d.  M.,  V.  xiv.  417.  If  the  forms  were  all  isometric,  they  would  still  be  close 
isomorphous  with  the  rhombohedron  of  hematite. 

Artif. — Formed  in  crystals  by  making  lime  to  act  at  a  high  temperature  on  silicate  of  titanii 
(Ebelmen). 
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3.  COMPOUNDS  OF  PROTOXYDS  AND  SESQUIOXYDS, 

183.  8PINXIZ1. 

liometric.  Observed  planes:  1,  /,  O^  2,3-3.  Habit 
octahedral ;  f.  2,  7,  8,  20.  Faces  of  octahedron  some- 
tiraes  convex.  Cleavage:  octahedral.  Twins:  f.  50; 
composition-face  1. 

H.=:8.  G.=3-5-4-l;  3*523,  Haidinger;  3-575,  red 
spinel.  Lustre  vitreous ;  splendent — nearly  dull.  Color 
red  of  various  shades,  passing  into  blue,  green,  yellow, 
brown  and  black;  occasionally  almost  wliite.  Streak 
white.  Transparent — nearly  opaque.  Fracture  con- 
choidal. 

Comp.,  Var. — Con»sts  of  alamma  and  magnesia,  Iffg  Si,  with  more  or  less  of  the  magnesia 
(Mg)  usoally  replaced  by  protoxyd  of  iron  (^e),  and  sometimos  also  in  part  by  lime  (Ca),  protoxyd 
of  manganese  (Mn);  and  the  alumina  in  part  by  sesquioxyd  of  iron  (Fe).  There  is  thence  a 
gradation  into  kinds  containing  little  or  no  magnesia,  which  stand  as  distinct  species,  viz.:  JJ^r- 
apvik.  and  Gahniit.    Mg  3^1= Alumina  72,  magnesia  2S=  100. 

Var.  1.  "Rvhy^  or  Magnesia  Spinet  'Artf^tt^  pt, ' A^'Jp  iku  re^l  MiXrrrev,  7%eophr,  Curbuuculns 
pt,  Lychnis  pt.  [rest  ruby  sapphire],  Plin.,  xxx?iL  25,  29.  Spinolla,  Carbunculus  pt,  Rubinus 
pt.,  Garb,  ruber  parvus,  =  Germ.  Spinel,  Ballagius  (a  pallido  colore  videtur  appellasse),  =  6^r7?i. 
Hallas,  Lychnis,  =  CcrOT.  Gelblichter  Rubin,  Agric^  Poss.,  293,  Interpr.,  463,  1546.  Rubin  ori- 
cDtales  octacdrid,  sea  octo  hedris  comprehensi,  quie  modo  triansrula  sunt,  niodo  trapezia,  aliquan- 
do  hedraa  oblongee  angulos  solidos  occupant,  etc.,  Cappder,  Prod.  Crystallogr.  Lucerne,  1723. 
Babinus  pt  (SpineU,  Ballas,  Rubioelle),  Wall.,  Min.,  1 15,  1447.  Rubis  spinelle  octaedro  (Spinelle, 
Balais),  ds  LvHe,  Crist.,  ii.  224,  178:3  [by  de  L.  tlrst  made  distinct  in  species  from  Ruby  Sapphire]. 
—Clear  red  or  reddish;  transparent  to  translucent;  sometimes  sabtranslucent  G.=3-52— 3-5«. 
Composition  Mg  Al  with  little  or  no  f^e,  and  sometimes  oxyd  of  chrome  as  a  source  of  the  red 
color. 

Varieties  are  denominated  as  follows :  (a)  Spinel-Ruby^  deep-red ;  (b)  Balas-Rvby^  rose-red ;  (c) 
Rftbiceile^  yellow  or  orange-red ;  {d)  Almandine^  violet. 

2.  CeyhniU^  or  Jrvn-Mmjneaia  Spinel  Ceylanite  (fr.  the  French  spelling  of  Ceylon)  Delameth.,  J. 
de  Phya.,  xlii.  23,  1793.  Zeylanit  Karst,  Tab.,  28,  72,  1800.  Pleouaste  K,  Tr.,  1801.  Ceylonit 
Harmn,  Candite  (fr.  Candy,  Ceylon)  JSc^arn.— Color  dark-green,  browu  to  black,  mostly  opaque  or 
nearly  so;  G.=3'j— »-6.   Composition  (Mg,  f'e)  Al  or  (Mg,  f'e)  (Xl,  Fe). 

3.  Ata(fnes  a-Lime  Spinel?  Color  green.  From  anolyses  of  specimens  of  groen  spinel  from 
Franklin,  N.  J.,  and  Amity,  N.  Y.,  by  Thomson  (Min.  1214),  about  which  it  may  be  right  to  have 
doubts. 

4.  Chhrospinefj  or  Magneaia-Irtm  Spinel  Chlorospinel  (fr.  Slatoust)  G.  Rose^  Pogg.,  1.  652, 
1S50.  G^mt  B.  de  Marniy  18a:3.^Color  g^ass-green,  owing  to  the  presence  of  copper;  G.= 
doul —3*094.     Composition  Mg  (£1,  ^q\  the  iron  being  in  the  state  of  sesquioxyd. 

5.  PiooUU  Charpentier,  J.  d.  M.,  xxxil  1812,  Qilb.  Ann.,  xlvii.,  205.  Chrome-ceylanite.'^ 
Coutains  oyer  7  p.  a  of  oxyd  of  chrome,  and  has  the  formula  (Mg,  t'o)  (^i,  Fo,  ^r).  Color  black; 
lustre  brilliant ;  G.=4'08.  The  original  was  from  a  rock  occurring  about  L.  Lherz,  called  JJijeanuh 
tite  by  Delametherie  (T.  T.,  il  281,  1797),  and  earlier  described  by  Picot  de  la  Peyrouse  iMem.  Ac. 
Toulouse,  iiL  410).  alter  whom  picotile  is  named,  the  constituents  of  which  rock  are  stated  by 
Descloizeaux  (Min.,  L  65)  to  be  chrysolite,  a  brown  infusible  pyroxene-mineral  related  to  hyper- 
stbene,  a  g^reen  fusible  pyroxene,  and  disseminated  grains  (rarely  octahedral  crystals)  ofpicoUte, 

Analyses:  I,  2,  Abich  (Pogg.,  xxiiL  305);  3,  Berzelius  (Qehlen's  J.,  vi  304);  4,  6,  jThom- 
son  (Min.,  i  214);  6,  C.  Qmelin  (Jahresb.,  iv.*166);  7-10,  Abich  (L  c);  11,  Abich  (Ak.  H., 
Stockh^  184-i,  6);  12,  Scheerer  (Pogg.,  Ixv.  294);  1,3,  Erdmann  (Ak.  H.,  Stockh.,  1848);  14, 
Fisani  (C.  R^  Ixiil);  15,  16,  H.  Rose  (Pogg.,  1,  652);  17,  Damour  (Bull.  G.  Soc.,  IL  xix.  418); 
i%  Uilger  (Jahrb.  Mm.,  1866,  399): 

Fe  ^e  Mg         Ca  Si 

0-71  26-21  2-02,  <5rM0-99-05  Ab. 

3-49  25-72  2'26=  100-47  Abich. 

4-26  14-63  6-48=96-62  B.aiidBL.^ 
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4.  Franklin,  N".  J.,  green 

73-:a 

13-63 

7-42 

5-62 =99-98  Thomson. 

6.  Amity,  N.  Y. 

61-79 

17-87 

10-56 

* CaC  2-80,  fl  0-98=:99-60 1 

6.  Ceylon,  CeylonUe 

67-20 

20-51 

18  24 

3-15=99-11  Gmelin. 

7.  Ural,  Pkonaste 

66-27 

13  97 

17-58 



2-50=99-32  Abich. 

8.  Monzoni,      " 

66-89 

8-07 

23-61 

1-23  =  99-80  Abick 

9.  Vesuvius,    " 

67-46 

6-06 

25-94 

2-38=100-85  Abich. 

10.  Iserwiese,    '• 

69-66 

19-29 

17-70 

1-79=99-17  Abich. 

11.  Vesuvius,    " 

62-84 

6-15 

3-87 

24-87 



1-83=99-66  Abich. 

12.  Arendal,      " 

65-17 

18-33 

17-65 

5-09,  Mn  2-71  =  98-95  a 

18.  Tunaberg,    " 

62-95 

23-46 

13  03 

=09-44  Erdmann. 

14.  Auvergne,   " 

59-06 

10-72 

13-60 

17-20 

=100-58  Pisani. 

15.  Ural,  chlorospind 

64-13 

8-70 

26-77 

027 

Cu  0-27=100-14  Rose. 

16.      " 

67-34 

14-77 



27-49 

Cu  0-6-2=100-22  Rose. 

17.  L.  Lherz,  Pkatiie 

65-34 

24-60 

10-18 

1-98,  ^r  7-90=100  Damour. 

18.  Hofhoim,      " 

63-93 

11-40 

3-85 

23-59 



€r  7-23=100  HUger. 

Pyr.,  etc. — B.B.  alone  infusible;  red  variety  changes  to  brown,  and  even  black  and  opaqu< 
as  the  temperature  inoreases,  and  on  cooling  becomes  first  green,  and  then  nearly  colorless,  an 
at  last  resumes  the  red  color.  Slowly  soluble  in  borax,  more  readily  in  salt  of  phosphorus,  wit 
which  it  gives  a  reddish  bead  while  hot,  becoming  faint  chrome-green  on  cooling.  The  blac 
varieties  give  reactions  for  iron  "with  the  fluxes.  Soluble  with  difficulty  in  concentrated  sulphur 
acid.    Decomposed  by  fusion  with  bisulphate  of  soda  or  potash. 

Obs. — Spiuel  occurs  imbedded  in  granular  limestone,  and  with  calcite  in  serpentine,  gncisi 
and  allied  rocks.    It  also  occupies  the  cavities  of  ma  jses  ejected  from  some  volcanoes. 

In  Ceylon,  inSiam,  and  other  eastern  countries,  it  occurs  of  beautiful  colors,  as  rolled  pebbl< 
in  the  channels  of  rivers.    Pleonaste  is  found  at  Candy,  in  Ceylon.    At  Aker,  in  Sweden, 
found  a  pale-blue  and  pearl-gray  variety  in  limestone.    Small  black  splendent  crystals  occur  i 
the  ancient  ejected  masses  of  Mount  Somma,  with  mica  and  idocrase ;  also  in  compact  gchlcnii 
at  Monzonl,  in  the  Fassa  valley. 

From  Amity,  N.  Y.,  to  Andover,  N.  J.,  a  distance  of  about  30  miles,  is  a  region  of  granulnr  Urn 
stone  and  serpentine,  in  which  localities  of  spinel  abound.  At  Amity  crystals  are  occasionally  ] 
in.  in  diameter;  and  one  collected  by  Dr.  Heron  weighs  49  lbs. ;  it  is  in  three  pieces,  and  contaii 
cavities  studded  with  crystals  of  corundum ;  colors,  green,  black,  brown,  and  less  commonly  re 
along  with  chondrodite  and  other  minerals.  A  mile  S.W.  of  Amity,  on  J.  Layton's  farm,  is 
remarkable  locality;  also  on  W.  Raynor's  farm,  a  mile  N. ;  another  half  mile  N.  affording  grayisi 
red  octahedrons ;  and  others  to  the  south.  Localities  are  numerous  about  Warwick,  and  ali?o  ; 
Monroe  and  Cornwall,  though  less  favorable  for  exploration  than  those  at  Amity  (form  1,  also 
I,  3-3,  f.  147).  Franklin,  N.  J.,  affords  crystals  of  various  shades  of  black,  blue,  green,  and  re 
which  are  sometimes  transparent,  and  a  bluish-oreen  ceylonite  variety  here,  has  the  lustre  \ 
polijhed  steel ;  Newton,  N.  J.,  pearl-gray  crystals,  along  with  blue  corundum,  tourmaline,  at 
nitile ;  at  B^ram,  red,  brown,  green,  and  black  colors,  along  with  chondrodite ;  at  Sterling,  Spart 
Hamburgh,  and  Vernon,  N.  J.,  are  other  localities.  Light-blue  spiuels  occur  sparingly  in  lira 
Btone  in  Antwerp,  Jefferson  Co.,  N.  Y.,  2^  m.  S.  of  Oxbow,  and  rose  and  reddish-brown  in  <to 
verneur,  2  m.  N.  and  f  m.  W.  of  Somerville,  St.  Lawrence  Co. ;  green,  blue,  and  oecasionallj'  r< 
varieties  occur  in  granular  limestone  at  Bolton,  Boxborough,  Chelmsford,  and  Littleton,  Ma^ 
Soft  octiihedral  crystals  occur  in  Warwick,  which  are  pseudomorphs,  consisting  partly  of  steati 
or  serpentine.  Good  black  spinel  is  found  in  Burgess,  Canada  West;  blue  with  clintouite 
DaiUebout,  C.  B. 

Alt.— Observed  altered  to  steatite,  serpentine,  volknerite,  mica. 

Artif.— Formed  in  crystals  by  heating  a  mixture  of  alumina  and  magnesia  with  boracic  aci 
and  also,  for  red  spijiel,  some  oxyd  of  chrome;  for  black,  oxyd  of  iron  (Ebelmen);  by  using  fiuorii 
of  aluminum  and  magnesium  and  boracic  acid,  with  heat  ^Doville  &  Caron) ;  by  action  of  cliloi 
of  aluminum  in  vapor  on  magnesia  (Daubree). 


184.  HBRCYNTTB. 


Hercynit  F.  X  Zippe,  Min.  Bohm.,  1839. 
Spinel 


Hercinite  bad  orihogr.     Iro 


Isometric.     Occurs  massive,  fine  granular. 

H.=:7-5— 8.     G.=3'91— 3-95.     Lustre  vitreous,  extenially  dull.     CoL 
black.    Streak  dai-k  grayish-green  to  leek-green.     Opaque. 
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Oomp.— ^e  Xl=  Alumina  58*9,  oxjd  of  iron  4M=100.  Analysis  by  B.  Quadrat  (Ann.  Ch 
Pharnu,  Iv.  357) : 

atl61-n         Mg2-92         *'o  35-67 =9«J-76. 

Pyr.,  etc— B.6.  inAisiblo.    Tho  heated  powder  becomes  brick-red,  and  gives  iron  reactions 
With  soda  fuses  only  imperfectly  to  an  olive-greeu  maHs. 
Obs.— From  Ronsberg,  at  the  eastern  foot  of  the  Bohmerwald  Mts. 
Named  from  the  Latin  of  the  Bohemian  Foresti  3Uva  Hercynia  (Plin.,  iv.  25,  2&). 

185.  OAHNrrB.  Zinc-Spinel.  AutomoUte  (fr.  Fahlun)  Ekeberg,  Af  h.,  i.  84,  1806.  Gahnit  v 
Mba^  Efem.,  iii.  78,  1807.  Spinelle  Zincifere  K,  Tabl.,  67,  99,  1809.  Dysluite  (fr.  Bterlin^ 
N.  J.)  KeaUnff,  J.  Ac.  N.  ScL,  Philad.,  U.  287,  1821 ;  Shep.,  Min.,  u  168,  1832,  ii.  176,  1836 ;  Thmrir 
Sfrti,  Min.,  L  220,  1836.  Kreittonite  v.  Kob.^  J.  pr.  Ch.,  xliv.,  99,  184S.  Spinellus  8uperius.0ret^, 
Haudb.,  623,  1847. 

Isometric.     In  octahedrons,  dodecahedrons,  etc.,  like  spinel. 

H.=7'5— 8.  G.=4— 4-6.  Lustre  vitreous,  or  somewhat  greasy.  Color 
dark  green,  grayish-green,  deep  leek-green,  greenish-black,  bluish,  black, 
yellowish,  or  grayish-brown  ;  streak  grayish.     Subtranslucent  to  opaque. 

Comp.,  Var.— 2n  ^1,  with  little  or  no  magnesia.  The  oxyd  of  zinc  sometimes  replaced  in 
small  part  by  protozyd  of  manganese  or  of  iron  (Mn,  t'e)^  and  the  alumUia  in  part  by  sesquioxyd 
of  iron  (Fe).   2n  Xl= Alumina  61-8,  oxyd  9f  ziuc  387  =  1 00. 

Yar.  1.  AutonwUief  or  Zinc  Gahniie^  2n  ^1,  with  sometimes  a  little  iron.  G.=4*l— 4*6.  Colors 
as  above  given. 

2.  Dysluiie,  or  ZinoManganese-Iron  Oahniie,  Composition  [Zn,  f'e,  Mn)  (XL  3Pe).  Color  yel- 
lowiah-brown  or  grayish-browii.  G.=4--4'6.  Form  tho  octahedron,  or  the  same  with  truncated 
edges. 

3.  KreiUannite^  or  Zinc-Iron  Gahnite,  Composition  (2n,  f  e,  ^fg)  (3tl,  3Pe).  Occurs  in  crystals, 
Bad  granular  massive.  H.=7— 8.  G.=4'48— 4'89.  Color  velvet  to  greenisli-black ;  powder 
grayish-green.    Opaque. 

Analyses:  1,  Ekeberg  (Gehlon's  N.  J.,  v.  418);  2,  8,  Abich  (Ak.  H.  Stockh.,  1842,  6);  4,  F.  A. 
Genth  (Am.  J.  ScL,  II.  xxxiii.  196);  5,  Thomson  (Min.,  L  221);  6,  v.  Kobell  (L  c): 

XI  Fe  ^e      Mg  Mn  2;n  Si 

1.  Fahlun,      Auiomalite  60-00    9*25 ir,  24-26  4-75=:98-26  E. 

a.        "                    **  55-14     6-86   5-25  tr.  30*02  3  84=100-lo  A. 

3.  Franklin,  N.  J.  "  57*09  4-:>5     2-22  tr,  34-80  1-22=99-38  A. 

4.  Canton  mine       "  53-37     6-68  3*01     8-22  0-20  30*27  2'37,  Cu  1*23 =10035  G. 

5.  Sterling,  N.  J.,  Ih/d.  30-49  41-93 7-60  1680  2-97,  It  0*40  T. 

6.  Bodenmais,  JErcitt.  44-66  16-63    3-o5  1*30  24  00  InsoL  10=99  64  K. 

Pyr..  etc. — A  coating  of  oxyd  of  ziuc  when  treated  with  a  mixture  of  borax  and  soda  on  char- 
coaL    Otherwise  like  spineL 

Obs. — Autonwlite  is  found  at  Fahlun,  Sweden,  in  talcose  schist ;  at  Franklin,  K  Jersey,  with 
franklinite  and  willcmite;  at  the  Canton  mine,  Ga.  (of  the  form  1,  t;;  Dyaluite  at  Sterling,  N.  J. ; 
KrriUoniie  at  Bodenmais  in  Bavaria. 

Xaraed  after  the  Swedish  chemist  Gahn.  The  name  AutomoUte^  of  Ekeberg,  is  from  nvrofioXo^^  a 
'Je^frter,  alluding  to  the  fact  of  the  zinc  occurring  in  an  unexpected  place.  Yon  Moll  objected  to 
suoli  an  idea  in  nature,  and  named  the  species  the  next  year  after  Gahn,  the  discoverer.  His 
name  is  here  applied  to  the  whole  group  of  zinc  spinels,  and  automolite  retained  for  the  special 
variety  so  named 

186.  BSAaNETTTE.  'HoiKXua  X4A>f  (fr.  Heraclea.  in  Lydia)  Or,  [A»'fl«$]  ct3npo>'  ayovaa,  Tkeophr, 
Not  ft-tyriiTti  xiBoi  [=Talc]  Theophr,  Mayvfis  A.tf  s  Diascor.y  v.  147.  Magnes,  Sideritis,  Heraclion, 
Plin,,  xxxyL  25 ;  Id.,  Germ,  Siegelstein  Agric^  Foss.,  243,  466.  (1)  Minora  ferri  nigricans,  mag- 
neti  arnica,  (2)  Magnet,  (8)  Jem  Sand,  Wall.,  256,  262,  1746.  Minera  Ferri  attractoria,  Mag^ 
net,  CronsL,  184,  1758.  ^lagnetischer  Eisenstein  (incL  Eisensand)  Wem,  Magneteisenstein, 
Magneteisouerz,  Germ.  Magnetio  Iron  Ore ;  Octahedral  Iron  Ore.  Fer  oxydule  K  Oxydulated 
Iron.    Magnetite  ffaicL,  Handb.,  551,  1845. 
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Isometric.  Observed  planes,  0,  1,  /,  i-2,  2,  3-3,  10-10,  lG-16,  3-J,  5-^J, 
\L-3.  Figs.  2  and  3,  common,  also  4,  5,  6,  7,  8,  7  +  8, 19,  19  +  2;  fig.  U^ 
is  a  distorted  dodecaliedron.     Cleavage :  octahedral,  perfect  to  imperfect. 


147a 


Haddam. 


AchmaloyRk. 


150 


^i@ 


In  mica,  Pennsbury. 
shining.     Brittle.     Strongly 


Dodecahedral  faces  commonly  striated  par- 
allel to  the  longer  diagonal  (f.  149).  Twins 
like  f.  50;  also  in  dendrites,  branching  at 
angles  of  60°  (f.  150),  indicating  comi>osition 
parallel  to  a  dodecahedral  face.  Massive, 
structure  granular — ^paiticles  of  various  size?., 
sometimes  impalpable. 

H.  =  5-5-6-5.  G.=4-9-5-2;  5-168— 
5-180,  crystals,  Kenngott,  and  5*27  after 
long  heating.  Lustre  metallic — submetallic. 
Color  iron-black  ;  streak  black.  Opaque  ; 
but  in  very  thin  dendrites  (f.  150)  in  iiiicji 
sometimes  transparent  or  nearly  so ;  siiid 
varying  from  almost  colorless  to  pale  smoky- 
brown  and  black.  Fracture  subconclioidal, 
magnetic,  sometimes  possessing  polarity. 


Oomp.,  Var.— i'e  Pe=Oxygen  27  6,  iron  '72-4= 100;  or  sesquioxjd  of  iron  68*97,  protoxyd 
31*03=100.  The  iron  sometimes  replaced  in  small  part  by  magnesia.  Also  sometimes  titauifer- 
ous.  K  Sochting  obtained  from  the  magnetite  of  Pfttsch  valley  (Pogg.,  cxxvii.  172)  30*94  Fe ; 
and  D.  Finkler,  from  the  same,  30-75  f'e. 

Yar.  1.  Ordinary,  (a)  In  crystals,  (b)  Granular,  coarse  or  fine,  (c)  As  loose  sand.  Koks^ 
charof  figures  the  above  dodecahedral  form  modified  by  planes  0,  1,  3-3,  5-^;  and  another  witL 
the  same,  and  also  V-3,  both  from  Achmatovsk,  Urals. 

2.  Magnesian  (f'e,  Mg)  3Pe.  (Talk-eisenerz  Breilh.,  Scliw.  J.,  Ixviil  287,  1833.)   G.=4-41 — 4*42 
lustre  submetallic;  weak  magnetic;  from  Sparta,  N.  J.,  in  crystals,  Breiih,    Prof.  Andrews  founc 
in  ore  from  the  Mourne  Mts.,  Ireland  (Ch.  Gaz.,  379,  1852),  l?e  71*41,  f'e  21*59,  Mg  6*45.     Ai 
octahedron  from  Eisenach  gave  Rammelsberg  (Min.  Ch.,  158)  Fe  69*88,  Fe  27*88,  Mg  1*20,  ti  01  O 

3.  Tiianiferous.  Octahedrons  from  Meiches,  in  the  Vogelsborg,  afforded  A.  Knop  (Ann.  Ch 
Phami ,  cxxiiL  348^  Fe  21-76,  te  51*29,  Ti  24*95,  Mn  1*75,  which  corresponds  to  (f'e,  Mn)-i-^  hi 
^i  +  ^  Fe=(f'e,  Mn)  +  (Fe,  Ti)'0',  and  hence  differing  from  iaonue  in  coming  under  the  gpneni 
formula  of  niagnetite  instead  of  that  of  hematite.  Magnetite  from  Ytterby  afforded  J.  A;  Michael 
son  (J.  pr.  Ch.,  xc  107)  ^e  68*64,  te  30*18,  ti  2*03=1(>0*76. 

4.  Ochreous.  (Eisenmulm  Germ.)  Black  and  eartliy.  A  kind  from  n'»ar  Siegen  afforded  F.  A 
Genth,  as  a  mean  of  8  anaL  ;  Ann.  Ch.  Pharm.,  IxvL  277),  ^e  66*20,  i'Q  13*87,  Mn  17*00,  Cu  0*OiJ 
sand,  eta,  l*76=98-91=(^e  Ma)  Fe.    G.=3*70. 
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b.  From  the  noniuil  proportion  of  ^e  to  Fe,  1  :  1,  there  is  occasiouallj  a  wide  Tariation,  aud 
thus  a  gradual  passage  to  the  sesquioxyd  (Fe);  and  this  fact  may  be  regarded  as  evidenoa 
that  tlie  octahedral  Fe,  martite,  is  only  an  altered  magnetite.  SchweJbe  has  found  (ZS.  uat  Ver. 
Halle,  XX.  198)  in  two  imignetites  from  Landu,  in  Bengal,  India: 


Fe 

*e 

Mg 

Ca 

Si 

£1 

Fe      tB 

1. 

69-27 

29-48 

0-49 

005 

0-28 

0-03=99-fiO 

H    :  i  nearij. 

2. 

86*90 

11-97 

0-17 

0-38 

0-18 

0-22=99-82 

3i:l 

No.  I  was  polar-  magnetic  and  columnar ;  2,  granular,  and  not  polar-maguetic.  Yon  KoboU  has 
fooud  in  the  cylindrical  magnetite  of  Schwarzenstein,  in  the  ZiJlerthal,  the  ratio  4:8;  and  the 
same  in  an  ore  from  ArendaL  G.  Winkler  found  in  a  specimen  from  the  Pfitscli  valley,  te  19*66, 
Fe  79-66,  gi\'^ing  the  ratio  2:1;  but  this  is  not  confirmed  by  the  later  analyses  given  above. 

Pyr.,  etc — B.B.  very  difficultly  fusible.  In  O.F.  loses  its  influence  on  the  magnet.  With 
the  fluxes  reacts  like  hematite.    Soluble  in  muriatic  acid. 

Obs. — Magnetite  is  mostly  confined  to  crystalline  rocks,  and  is  most  abundant  in  metamorphic 
rocks,  though  found  also  in  grains  in  eruptive  rocks.  In  the  Azoic  rocks  the  beds  are  of 
immense  extent,  and  occur  under  the  same  conditions  as  those  of  hematite  (nee  p.  142).  It  is  an 
ingredient  in  most  of  the  massive  variety  of  corundum  called  emery.  The  earthy  magnetite  is 
found  in  bogs  like  bog-iron  ore. 

The  beds  of  ore  at  Arendal,  and  nearly  all  the  celebrated  iron  mines  of  Sweden,  consist  of 
massive  magnetite;  Dannemora  and  the  Taberg  in  Smaoland  are  entirely  formed  of  it.  Still 
larger  mountains  of  it  exist  at  Kurunavara  and  Gelivara,  in  Lapland.  Fahlun  in  Sweden,  and 
Gorftica,  afford  octahedral  crystals  (f.  2),  imbedded  in  chlorite  slate.  Splendid  dodecahedral 
crystals  occur  at  Normark  in  Wormland.  The  most  powerful  native  magnets  are  found  in  Siberia, 
and  in  the  Harz ;  they  are  also  obtained  on  the  island  of  Elba. 

In  N.  America,  it  constitutes  vast  beds  (some  scores  of  feet  thick)  in  the  Azoic,  in  the  Adiron- 
dadc  region,  Warren,  Essex,  aud  Clinton  Cos.,  in  Northern  N.  York,  while  in  St.  Lawrence  Co  the 
iron  ore  is  mainly  hematite;  also  similarly  in  Canada,  in  Hull,  Grenvillo,  Madoc,  etc, ;  and  at  Corn- 
wall in  Pennsylvania,  and  at  Magnet  Cove,  Arkansas.  It  occurs  also  in  iV.  York,  in  Saratoga, 
Herkimer,  Orange,  and  Putnam  Cos.;  at  O'Neil  mine,  Orange  Co.,  in  crystals  if.  1,  2,  a,  5,  6). 
In  ifain«,  Raymond,  Davis's  Hill,  in  un  epidotic  rock ;  at  Marshall's  ishind,  masses  strongly 
magnetic.  In  A".  Hampuhirt,  at  Franconia,  in  epidoto  and  quartz  ;  at  Swanzey  near  Koene,  and 
Unity.  In  Vermont^  at  Marlboro',  Rochester,  Bethel,  and  Bridgewater,  in  crystals  (f  1 1)  in  clilo- 
rite  slate.  In  Conji,^  at  Haddam,  in  crystals  (f.  4,  8,  149),  etc  In  N.  Jersey,  at  Hamburg,  near 
Franklin  furnace.  In  Penn.\  at  Goshen,  Chester  Co. ;  at  Webb's  mine,  Columbia  Co. ;  in  dondritic 
delineations  (f.  I5U)  forming  hexagonal  tignres,  in  mica  at  Peuusbury  and  New  Providence.  In 
MarylanfL  at  Deer  Creek.  In  California^  in  Sierra  Co.,  abundant,  massive,  and  m  crystals ;  in  Plumas 
Co. ;  Mariposa  Co.,  east  of  the  Mariposa  estate,  on  the  trail  to  the  Yosemite ;  Placer  Co.,  Utt'a 
ranch ;  Los  Angeles  Co.,  at  Caflada  de  las  Uvas ;  El  Dorado  Co.,  near  the  Boston  copper  mine,  iu 
Oct.,  aud  at  the  El  Dorado  Excelsior  copper  mine.  In  Canada^  at  Suitou,  iu  crystals;  Bromet, 
etc    In  .V.  ScaUOy  Di^by  Co,  N ichors  Mt.,  in  fine  crystals. 

No  ore  of  iron  is  more  generally  diffused  than  the  magnetic,  and  none  superior  for  the  manu- 
facture of  iron-  It  is  ear>ily  distinguished  by  its  being  attruoled  readily  by  the  magnet,  and  also 
by  means  of  the  black  color  of  its  streak  or  powder,  which  is  some  shade  of  red  or  brown  iu 
heaiatite  and  limonite.  The  ore  when  pulverized  may  bo  separated  from  earthy  impurities  by 
means  of  a  magnet,  aud  machines  for  this  purpose  art;  iu  use. 

Named  from  the  loc  Magntsaia^  bordering  on.Macedonia.  But  Pliny  favors  Nicander's  derivation 
from  Magnes,  who  first  discovered  it,  as  the  fable  ruus,  by  finding,  on  taking  his  herds  to  pasture, 
that  the  nulls  of  his  shoes  and  the  iron  ferrule  of  his  staff  adhered  to  the  ground. 

Alt. — By  deozydation  through  organic  matter  changed  to  protoxyd,  which  may  become  a  car- 
bonate or  siderite.     By  oxvdation  becomes  sesquioxyd  of  iron  or  hematite. 

Artif.— Formed  in  crystals  by  the  action  of  chlorhydric  acid  on  the  aesquioxyd  heated,  producing 
a  partial  deoxydation  (Devillej;  by  decomposition  of  the  sesquioxyd  with  boracio  acid  (Deville 
and  Caron,  Ann.  Ch.  Phys.,  IV.  v.  108). 

I  So  A-  Dinagnetiie  o(  6[\e^rd  (Am.  J.  Sci.,  IL  xiii.  392)  appears  to  be  a  magnetite  pseudomorph. 
The  slender  rhombic  prisms  ooour  upon  a  surface  which  is  covered  with  small  cubo-octahodrons, 
dodecahedron.?,  and  cubo-dodecahedrons  of  magnetite,  and  some  small  irregular  cavities  in  tin* 
fiimagnetiie  crystals  contain  similar  crystals ;  moreover  no  difference  of  lustre  is  perceived  iu  a 
^fractured  suHace  of  the  magnetite  and  dimagnetite.  The  species  imitated  in  the  pseudomorph  is 
'proUably  Lievrite.  The  angle  of  the  prism  varies  between  110^  and  115,  according  to  the 
author's  measurements  (Shepard  gives  the  angle  180).  One  crystal  gave  approximately  llO"* 
and  70  ;  another  1 14*  20'  and  fiS""  40  ;  another  1  [2"  and  68 \  and  the  obtuse  edge  was  bevelled 
in  this  last  crystal  by  planes  (i-2)  inclined  to  the  larger  ones  at  an  angle  of  about  160^**.  Thi 
GKes  are  even  but  not  reij  bright^    from  Monroe^  Orange  Co^  N.  Y. 
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187.  MAGNX3SIOFSRRITXI.    Magnoforrit  i?amm.,  Pogg.,cviL  451,  1859.    Magnefetrit 

Kenng^  Ueb.  J.,  1869,  98,  1860.  ' 

Isometric.     In  octahedrons,  and  octahedrons  with  truncated  edges  (f.  8) 
H.=6— 6*5.     G.=4'568— 4-654.     Lustre,  color,  and  streak  as  in  miig-  ! 
netite.     Strongly  magnetic.  I 

Oomp. — Mg  Fe= Magnesia  20,  oxyd  of  iron  80=100;  but  the  crystolB  usually  intersected  b;  i 
hematite  in  inuamerable  very  thin  lamiu®,  parallel  to  the  octahedral  faces.     Analyses :  1-5, 
Ramuiel&te/g  (Pogg.,  cviL  451,  Min.  Ohem.,  160): 


l^e 

% 

Cu 

1. 

Vesuvius,  erupt  of  '55 

86-96 

12-58 

=99-54 

2. 

u                   u 

85-00 

13-69 

0-60=99-29 

3. 

U                            tl 

8505 

13-95 

1-01  =  100-01 

4. 

older  erupt 

84-20 

16-00 

=  100-20 

5. 

it               It 

84-35 

15-65 

=100 

Regarding  a  fourth  of  the  sesquiozyd  of  iron  as  a  mixture,  the  results  give  Ramme'lsberg  the 
above  formula.  For  the  purpose  of  analysis,  the  magnesioferrite  was  separated  from  the  mixed 
hematite  by  means  of  a  magnet 

Pyr.,  etc. — B.B.  like  hematite.    Difficultly  soluble  in  muriatic  acid. 

Obs.— Formed  about  the  fumaroles  of  Vesuvius,  and  especially  those  of  the  eruption  of  1S35, 
as  observed  by  Soiicchi,  who  particularly  described  the  crystals  and  their  associations.  The  lamina: 
of  hematite  intersecting  tho  octahedrons  have  rhombohcdral  planes  on  their  edges.  Crystals  of 
hematite  occur  at  the  same  fumaroles. 

Bammelsberg  first  detected  the  magnesian  nature  of  the  crystals,  and,  in  allusion  to  it,  uamcMi 
the  species  maijnojerriie.  But  mwjno  has  its  own  different  signification  in  Latin;  aud  the  word 
should  be  magnesioferrite, 

Artif. — Formed  in  crystals  by  heating  together  Fe  and  Mg,  and  subjecting  to  the  action  of 
chlorhydric  acid  vapor  (Deville). 

188.  FRANKLINITZ2.    Berthier,  Ann.  d.  M.,  iv.  489,  1819. 

Isometric.  Observed  planes :  1,  /,  (9,  2,  2-2.  Figs.  2,  7,  8,  common. 
Cleavage  :  octahedral,  inaistinct.  Also  massive,  coaree  or  fine  granular  to 
T:ompact. 

H.  =  5-5— 6-5.  G.= 5 -069,  Thomson;  5-001,  Ilaidinger.  Lustre  metallic. 
Cglor  iron-black.  Streak  dark  reddish-brown.  Opaque.  Fracture  con- 
choidal.     Brittle.     Acts  slightly  on  the  magnet. 

Oomp — (Fo,  ito,  ]Sfn),  (Fe,  5tn).  Analyses:  1,  Berthier  (I  a);  2,  Thomson  (Mm.,  i  438);  3, 
Abich  (Pogg.,  xxiil  342) ;  4,  5,  G.  J.  Dicker8on(C.  T.  Jackson's  Rep.  O"  N.  J.  zinc  mines);  6,G. 
J.  Brusli  (Am.  J.  Sci.,  Il.xxix.  a7l);  7,  Steffens  (B.  H.  Ztg.,  xix.  463);  8,  J.  A.  Dahlgren  (ib.);  9, 
Bammelsberg  iPogg.,  cviL  312);  10,  v.  Kobell  (J.  pr.  Ch.,  xcviiL  129): 

2n 

17  =  99  Berthier. 

17-43,  Si  0-20,  ft  0-56=99-25  Thomson. 
lu-81,  *•  0-40,  Xl0-73=98-99  Abich. 
21-39,  "  0-29=100  Dickersou. 
21-77,  "  0-13=100  Dickersou. 
2:^30,  insol.  0-30=103  12  Brush. 
21-40,  Si  0-28=100  Steffens. 
21-77,  "  0-13^:100  DahL 
25-30- 1()3-52  Bamm. 
10  "  66-20     12-4->     21-00,  XlO-8«»=100-42  KobelL 

Von  Kobell  states  that  the  magnetic  character  of  the  mineral  shows  that  the  iron  is  partly  protp 
oxyd ;  and  he  deduces  from  his  analysis  (1.  c.),  for  the  most  probable  composition,  IPe  58-36,  Sd 


Fe 

»n 

1. 

New  Jersey 

66 

16 

2. 

(( 

6610 

14-96 

3. 

CI 

68-88 

1817 

4. 

l( 

66-0^ 

12-24 

6. 

1( 

66-12 

11-99 

6. 

l( 

6505 

14-77 

'7. 

It 

6608 

12-24 

1^. 

l( 

66-11 

11  99 

9. 

II 

64-51 

13-51 
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7T5.  51  0  80,  to  7-06,  Sfn  3*48,  2n  21,  with  mixed  5fn  0-79  =  99'24, corrospoiiding  to  the  formula 
Ma  Mii+:£  f*e  Fe  +  5  Zn  Fe=besquioxyd  of  iron  58-99,  id.  of  manganese  8"<2,  protoxyd  of  iron 
t-68,  id,  of  manganese  3-74,  oxyd  of  zinc  21*37  =  100.  Rammelsborg,  in  his  most  reount  paper 
(Pogg.,  cxxx.  146,  1 867 )  adopts  essentially  the  same  view  The  evolution  of  chlorine  in  the  treatment 
of  the  mineral  is  attributed  by  v.  Kobell  tc  the  presence  of  a  little  5lu  (Q-hQ  p.  c.)  as  mixture, 
which  Rammelsberg  observes  may  have  oomo  from  the  oxydution  of  some  of  the  protoxyd  of  mun* 
ganeso. 

Pyr.,  etc. — B.B.  infusible.  With  borax  in  O.F.  gives  u  reddish  amethystine  bead  (manganese), 
and  in  R.F.  this  becomes  bottle-green  (iron)  With  soda  gives  a  bluit}}\-grocn  manganate,  and  on 
charcoal  a  faint  coating  of  oxyd  of  zinc,  which  is  much  more  marked  wiien  a  mixture  of  borax  and 
toda  is  used.     Soluble  in  muriatic  acid,  with  evolution  of  a  small  amount  of  chlorine. 

ObB. — Occurs  in  cubic  crystals  near  Eibach  in  Nassau ;  in  amorphous  masses  at  Altenberg,  neat 
Aix  la  Chapelle. 

Abundant  at  Hamburg,  N.  J.,  near  the  Franklin  furnace  (whence  the  name  of  the  species),  with 
red  oxyd  of  zinc  and  garnet,  in  granular  limestone ;  also  at  Stirling  Hill,  in  the  same  region,  where 
i(  is  associated  with  willemite.  in  a  large  vein,  in  which  cavities  occasionally  contain  crystals  from 
oae  to  four  inches  in  diameter. 

Artil — Formed  in  crystals  by  action  of  perchlorid  of  iron  and  chlorid  of  zhic  on  lime,  with  heat 
(Daubree). 


189.  CHROMmS.  Fer  chromate  alumine  (fr.  Var)  Vanq.,  Bull  Soc.  Philom.  1800,  55,  57. 
Eisenchrom  (fr.  Ural)  Meder,  CreU's  Ann.,  1798,  i.  500 ;  KarsL  Tab..  56,  79.  1800,  74,  1808.  Fer 
chromate  fll,  Tr.,  iv.  1801.  CJhromate  of  Iron,  Chromic  Iron,  Chromiron.  Chromeaures  Eiseu, 
Chromeisenstein,  Germ.  Eisenchrome  Beud»  l«o2.  Sidcrochrome  Iluot^  L  287,  1841.  Chro- 
moferrite  Chajmu,  Min.,  1843.    Chromit  Hai<L,  Handb.,  550,  1845. 

Isometric.  In  octahedrons  (f.  2).  Commonly  massive;  structure  fine 
granular,  or  compact. 

H.=5-5.  G.  =4-321,  crystals,  Thomson;  4*498,  a  variety  from  Styria; 
4'568,  Texas,  Pa.  Lustre  submetallic.  Streak  brown.  Color  between 
iron-black  and  brownish-black.  Opaque.  Fracture  uneven.  Brittle. 
Sometimes  magnetic. 

Comp.— :f'e  Sr,  or  (f  e,  Mg,  Cr)  (Xl,  3Pe,  ^r).    fe  €r=Oxyd  of  iron  32,  oxyd  of  chromium  68 

-100.     Analyses:   1,  2,  Seybert  (Am.  J.  Sci.,  iv.  321);  3,  4,  Abich  (Pogg.,  xxiii.  335);  5,  6, 

Lmgier  (Ann.  Mus.  d^Hist  N.,  vi.);  7,  8,  T.  S.  Hunt  (Logan's  Rep.  G.,  Canada,  1S49);  9,  Moberg 

<J.pr.  Ch.,  xliiL  119);  10,  A.  Rivot  (Ann.  Ch.  Phys.,  III.  xxx.  202);   11,  C.  Beclii  (Am.  J.  Sci.  IT 

xlv.  62);  12,  13,  Starr  and  Garrett  (Am.  J.  Sci.,  IL  xiv.  45) : 


«r 


XI 


Si 


1.  Chester  C3o.,  Pa. 

2.  Baltimore 

3.  "         massive 

4.  "         crysL 

5.  Siberia 

6.  Roraas 

7.  Bolton,  Canada 

8.  L.  Memphramagog 

9.  Beresof 

10.  Baltimore 

11.  Volterra,  Tuscany 

12.  Cheater,  Pa. 

13.  Texas,  Pa. 


35-14 

51 -.-je 

9-72 

2-9()=99'32  SeyberL 

3G00 

39-51 

13-00 

10-60=9y-ll  Seybert 

18-97 

9-96 

44-JU 

13-85 

0-83  =  9S-J5  Abich. 

20-13 

7-45 

60-04 

11-85 

=99-45  Abich. 

24- 

53- 

u- 

!•    Mn  1=100  Laugier. 

25-rt6 

5-36 

54-08 

9-02 

4-83=98-95  Laugier 

35-68 

15-03 

45-90 

3-20 

=09-81  Hunt. 

21-i8 

18)3 

49-75 

11-30 

=100-46  Hunt. 

18-42 

6-68 

64-17 

10-S3 

0-91  =  101-01  Moberg 

30-04 

63-37 

1-95 

2-21  •  Ca  2-02=99-00  Rivot. 

33-93 

42-13 

19-84 

4-75  =  100-65  Bechi. 

Pe  38-95 

60-84 

0-98 

0-62,  Ni  0-10  Starr. 

"   38-66 

63-38 

"  2-28  GarretL 

1 

>  With  some 

titanic  acid  f 

_  In  Moberg's  aiudysis  the  chromium  is  supposed  to  be  partly  protoxyd,  giving  the  formula  f^o, 
Mft  Cr)  (€r,  Xl).  Garrett's  analysis  of  the  Texas  ore  oorrosponds  to  to  Br  93- 1 6  +  Fe  Fe  <)'59  + 
Ni  Fe  7-15.  In  grains  that  were  magnetic,  Gorrett  found  ^'r  41 -55,  Fe  62-02,  Si  1-25,  correspond 
ing  to  te  €r  61-07+f'o  Fe  38-64  +  Si  1-25=100-96  (loc  citj. 
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Pyr.,  etc. — B.B.  in  O.F.  infusible ;  iu  R-F.  slightly  rounded  on  tlu*  edges,  nnd  becomes  magnetic 
With  borax  and  salt  of  phosphorus  gives  beads,  whioh,  while  hot,  show  only  a  reaction  for  iron, 
but  on  cooling  become  chrome-green ;  the  green  color  is  heightened  by  fusionon  charcoal  wiii 
metallic  tin. 

Not  acted  upon  by  acids,  but  decomposed  by  fusion  with  bisulphate  of  potash  or  soda. 

Obs. — Occurs  in  serpentine,  forming  veins,  or  in  imbedded  masses.  It  assists  in  giving  tlie 
variegated  color  to  verde-antiquo  marble. 

Occurs  in  the  Gulsen  mountains,  near  Krnubat  in  Syria ;  in  crystals  in  the  islands  of  Unst  and 
Fetlar,  in  Shetland;  in  the  province  of  Drontheim  in  Norway;  in  the  Department  du  Var  in 
France;  in  Silesia  and  Bohemia;  abundant  in  Asia  Minor  (Am.  J.  Sci.,  II.  vii.  285);  iu  tho 
Eastern  and  Western  Urals ;  ui  New  Caledonia,  aflbrding  ore  for  commerce. 

At  Baltimore,  Md.,  in  the  Bare  Hills,  in  large  quantities  in  veins  or  masses  in  serpentine ;  also 
In  Montgomery  Co.,  6  m.  north  of  the  Potomac ;  at  Cooptown,  Harford  Co.,  and  in  the  north  part 
of  Cecil  Co.,  Md.  In  Pennsylvania,  in  W.  Goshen  (crystals),  Nottingham,  Mineral  Hill,  and  else- 
where ;  Chester  Co.,  near  UnionviUe,  abundant ;  at  Wood's  Mine,  near  Texas,  Lauciister  Vu., 
very  abundant.  Massive  and  in  crystals  at  Hoboken,  N.  J.,  in  serpentine  and  dolomite;  in  tl.o 
south-western  part  of  the  town  of  New  Fane,  and  in  Jay,  Troy,  and  Westfield,  Vt. ;  Chester  and 
Blanford,  Mass. ;  on  I.  i  Yache,  near  San  Domingo;  at  Bolton  and  Ham,  Canada  East.  Jn  Cali- 
fornia, in  Monterey  Co. ;  also  Santa  Clara  Co.,  near  the  N.  Almaden  mine. 

This  ore  affords  the  oxyd  of  chrome,  used  in  painting,  etc.  The  ore  employed  in  England  is 
obtained  mostly  from  Baltimore,  Drontheim,  and  the  Shetland  Isles ;  it  amounts  to  about  2,000 
tons  anuunUy. 

Irttb  Ilerm,^  J,  pr.  Ch.,  xxiii.  276,  1841,  was  described  by  Hermann  as  occurring  in  the 
Urals  in  black  r.hicing  octahedrons,  with  G.=C'506,  and  as  consisting  of  Iridium  56*04,  osmiuiu 
9*53,  iron  9*72,  chromium  9*40,  traces  of  manganese,  with  a  loss  of  16*25,  which  he  reckoned  a^ 
oxygen.  But  Claus  has  shown  that  the  mineral  is  only  a  mixture  of  iridosmiue,  chromite,  etc. 
and  sustains  this  by  a  mechanical  examination  of  the  substance  obtained  by  Hermann's  method 
of  separation  (J.  pr.  Ch.,  Izxx.  285). 


190.  URANINITJ3.  Schwarz  Beck-Erz  (fr.  Joach.)  Brdckm,,  Magn.  Dei,  204,  1727.  Beck- 
Bliinde=Pseudogalena  picea  pt.  [rest  (?all)  pitch-like  Zinc-blende]  Wall.,  249,  1747.  Swart 
Blende =Pechblende  (fr.  Saxony,  etc)  pt.  [id.]  Cronst,  198,  1758.  Pseudogjilena  nigra  com- 
pacta,  Pechblende  (fr.  Joach  and  Joh.),  Dt  Bom,  Lithoph.,  133,  1772.  Peclibleude,  Eisni- 
pecherz  [put  under  Iron  Ores]  Went.,  Bergro.  J..  1789.  Urauerz  (fr.  Joach.)  Klapr.,  M»  m.  Ac. 
Berl,  178G-87,  160,  pub.  iu  1792,  Beiir.,  il  197,  1797  (discov.  of  metal  uranium ^  Pedur.'. 
KarsLj  Tab.,  56,  1800.  Urane  oxydule  //.,  Tr,  1801.  Uranpecherz,  Pechuran,  Gemi.  Pitdi- 
blende,  Protoxyd  of  Uranium.  Uranatemnito  Chapm.,  Pract.  Min.,  148,  1^53.  Uranin //uk/.^ 
Handb.,  549.  1845. 

Schweruranerz  (fr.  Przibram)  BreiOi,,  Handb.,  903,  1S47.  Ccracite  (fr.  L.  Sup.)Z«  Conte,  Ani« 
J.  Sci.,  II.  iil  117,  173,  1847.  Kristallisirtes  Uranpecherz  (fr.  Norway)  Th.  Sckeerer,  Fogg., 
IxxiL  570,  1847  =  Uranoniobit  IJenru,  J.  pr.  Ch.,  IxxvL  .S26.  1859. 

Isometric.  Observed  forms:  f.  2,  7,  8.  Usually  massive  and  botryoidal; 
also  in  grains :  structure  sometimes  columnar,  or  curved  lamellar. 

II.=5'5.  G.=6'4— 8.  Lustre  submetalHc,  to  greasy  or  pitch-like,  and 
dull.  Color  grayish,  greenish,  brownish,  velvet-black.  Streak  brown isli- 
black,  grayish,  olive-green,  a  little  shining.  Opaque.  Fracture  conclioidal. 
uneven. 

Comp.,  Var. — U  ^,  Ramm.=rProtoxyd  of  uranium  32'1,  sesquioxyd  67*9= 1«)0;  but  analyses 
vary  much  in  their  results  through  mixtures  with  other  substances. 

Var.  1.  OrysiallizedL  Color  pure  black;  G.=6'7 1.  Occurs  m  Norway.  It  is  Hermann's  6>aiK>- 
niobite, 

2.  Or(//«ary  massive.  G.=6-4— 7*0.  Breithaupt  found  in  11  trials  of  tlie  ore  IVom  Jobana- 
poorponstadt  and  Sclmoeberpr  (tlje  heaviest  from  the  latter  plaoe)  G.=6'44— 6*934,  with  one  at 
5*625.  A  specimen  from  the  former  locality  gave  F.  Marian  7*08— 7*23 ;  and  one  from  Joach imsthal 
gave  Hermann  (auoL  5)  6*97.  The  Przibram  ore  {Scfiweruranerz)  gave  Breithaupt,  in 4  triaUi,  G.= 
7-968-8025. 


Digitized  by  VjOOQIC 


ANHYDKOL'3   OXYDS.  155 

S.  CoradU,  Coradte  is  probably  pitchblende  mixed  with  some  gumniite(the  hydrous  ore).  J( 
is  pitch-black  in  color,  und  affords  a  grayish  powder ;  6. =4*3 7 8,  Lc  Gontc.  In  Whitney's  analysifl 
(No.  8)  he  obtained  15*92  p.  c  of  carbonate  of  lime,  which  accounts  for  the  low  spHJciflc  gravity. 
The  lime  was  separated  by  Geuth,  as  far  as  possible,  before  making  his  analysis  (No.  9).  Genth 
fouud  the  oxygen  ratio  for  the  tJ  and  ^  nearly  1  to  i. 

Uaidiuger's  name  is  retained  for  the  species,  with  the  addition  of  the  terminal  syllable  Ue, 
Chapiiiau's  has  precedence ;  but  it  is  badly  made,  its  derivation  requiring  the  form  UranoUo/ude ; 
•du6  moreover,  until  crystals  are  known  and  found  to  be  without  cleavage,  or  until  crystals  are 
proved  to  be  an  impossiiiility.  it  c^iunot  be  asserted  that  the  Sfjccies  is  uncleavctUe, 

Analyses:  1,  Klaproth  (Bcitr.,  ii.  197;;  2,  Rammelsberg  (Pogg.,  Jix.  'i5,  and  Min.  Ch..  175);  3, 
Thejer'lRamm.  Min.  Ch.,  175);  4,  Ebehnen  (Ann.  Ch.  Phys.,  1843,  498);  5,  Hermann  (J.  pr.Oh., 
kivl  326);  6»  Pfaff  (Schw.  J.,  xxxv.  326);  7,  v.  Hauer  (Jahrb.  G.  Reichs.,  1853,  197);  8,  Whit- 
ney (Am.  J.  ScL,  II.  vil  434);  9,  Genth  (ib.,  xxiii  421);  lu,  Scheerer  (Po^g.,  Ixxii.  561)  : 


1.  Joachimsthal        86-5      2'6 5*0,  Pb  S  6-0=  100  Klaproth. 

2.  **  79-15     8-90     2-81     046     5-30,  Pb  620,  As  1*12,  Bi  0-65,  It  0*36 =99-61  R. 
--'---'-     3.50^  py,  g.57^  s  1-75^  ca  3-95,  Zn  0*70,  Hi  0*52, 

As  4-86,  C  214=  100-39  Theyer. 
4.  "  75-94     8-10     6-24    2*07     8-48,  Pb  4-->2,  S  060,  Mn  0-8->,  Na  0-25,  C  3*32, 

tt  1-86 =100-89  Ebelmen. 
6.  «  81-21  3Pe  1-88  5-78    0-41     2-46,  l>b  0-74,  Pb  S  284,  *1  0*33  Bi  1-23,  Ma 

0-14,  ft  2  59  Hermann. 

6.  J-Georgenstadt    84-52    824  2*02,  Pb  S  420,  Co  1-14=10012  Pfaff. 

7.  Przibram  80-52     2-86    2-97     064     1-79,  Pb  6*07,  S  1-18,  Sb  2-u9,  C  0-89,  ft  0-48= 

99-49  Hauer. 

8.  Caradle  72^0     2-74    5-99    6-3S,  l>b  6*56,  Xfl-lO,  ft  5-68=100  Whitney. 

9.  "  62-68  Fe  S-51  6-33     0-56  lS-15,  l>b  739,  Xl  0*52,  C,  ft  6-14=99-28  Genth. 
10.  Norway,  I7»-a»«wt.  76-6  l*b,  Cb,  Si  15*6,  Mn  1*0,  H  4-1,  insol  and  loss  2  7  Scheerer. 

Scheerer,  in  anal  5,  obtained  ^  5287,  and  t  28-84 ;  and  Genth,  in  anal.  9,  ^  46-2 1,  and  U  1 6-47. 

Pyr.,  etc. — B.B.  infusible,  or  only  slightly  rounded  on  the  edges,  sometimes  coloring  the  outer 
flame  green  (copper).  With  borax  and  salt  of  phosphorus  gives  a  yellow  bead  in  O.F.,  becoming 
RTeen  in  R.F.  (uranium).  With  soda  on  cliarcoal  gives  a  coating  of  oxyd  of  lead,  and  frequently 
the  udor  of  arsenic.  Many  specimens  give  reactions  for  sulphur  and  arsenic  in  the  open  tube. 
Soluble  in  nitiic  acid.    Not  attractable  by  the  magnet. 

Obs. — ^Uraninite  accompanies  various  ores  of  silver  and  lead  at  Johanngcorgenstadt,  Marien- 
berg.  and  iSchneeberg  in  Saxony,  at  Joachimsthal  and  Przibram  in  Bohemia,  and  Retzbanya  in 
HuMgarr.  It  is  associated  with  torbemito  at  Tincroft  and  Tolcam  mines  near  Redruth  in  Coni- 
vall ;  also  near  Adriauople,  Turkey ;  at  the  Middletown  feldspar  quarry,  in  octahedrons  with  trun- 
cal :-d  edges,  according  to  Shepard. 

Coracite  is  from  about  90  m.  above  Sault  St.  Marie,  on  tlie  north  side  of  L  Superior. 

Very  valuable  'n  porcelain  painting,  affording  au  orange  color  in  the  enamelling  fire,  and  a  black 
cobr  in  that  in  which  the  porcelain  is  baked.  A  laboratory  has  been  opened  at  Joachimsthal, 
where  the  ore  is  converted  into  uranate  of  soda  for  use. 

Ait. — ^The  hydrous  ore  called  gum  mite  occurs  as  a  result  of  the  alteration  of  tliis  species ;  also 
oranic  ochre. 


191.  CHRTSOBERTL.  [Not  Chrysoberyl  (=var.  Beryl)  of  iJie  Ancients.]  Krisoberil  Wern., 
BergoL  J.,  373,  387,  178J;  84,  1790.  Chrysoberyll  Karsien,  Lenz,  etc.  Cymophnne  //.,  J.  de 
M,  iv.  5,  1798.  Alexandrite  Kordenskidldy  Sohr.  Min.  Ges.,  St  Petersb.,  1842.  Alaunerde  4- 
Kieselerde  Klap.,  Beitr.,  i.  97,  1795;  Arfuedson,  Ak.  H.  Stockh.,  1822.  Aluminate  of  Glucina, 
mainly,  Seyberij  Am.  J.  Sd.,  viiL  105,  1824;  Berg^mann,  Do  Chrys.,  Gott,  1826. 

Ortborhombic.  7a 7=129°  38',  (?Al-«=129°  1';  a\l\  c=l-2285  :  1 
:  2-1267.  Observed  planes:  vertical,  i-I,  i-z,  t-|,  i-2,  i-S,  i-J;  domes,  f-i, 
It,  l-I,  Z-%  (only  as  a  composition-face) ;  octahedi-al,  1,  1-2,  2-2,  ?  6-6  {fiy  f 
152),  2-1. 
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/-2  Ae-3=144^  39i' 

2-7  A  2-5  =  12')  8 
wAl=110  3i 


i-z  Al=136°  52'  1  A  1,  ov.  l-i,=r3°  3' 

il A 2'i  =  12S  52  lAl,  front,  =  139  53 

14  A  1-z,  top,  =  119  46       i-l  A  11=90 
3-JA3-Z,  ov.  i-z,=120  13  i-z  A  1-1=120  7 


Norway,  Me. 


AJexandrile. 


Haddam. 


Haddam. 


155a  Plane  i-l  vertically  striated ;  a] 

sometimes  also  i-i,  and  other  vertic 
planes.  Cleavage :  l-i  quite  distinc 
t-l  imperfect;  ^-^  more  so.  Twin 
composition-facfe  3-1,  as  in  f.  153, 15ii 
made  up  of  6  parts  by  the  crossin^j: 
3  crystals,  united  along  the  dott 
line,  as  shown  by  the  striae,  the  for) 
cither  stellate,  or  simply  hexai^oi 
pyramids  with  truncated  snininil 
Haddam.  "«°^«™-  also  (2)  conjointly,  3-i   and   i-l, 

in  f.  154,  155,  each  made  by  the  crossing  of  3  pairs  of  twins,  each  sectoi 
l)air  twinned  by  3-1,  and  united  to  the  next  pair  by  i-i, 

II.  =  8'5.  (t.  =  3*5— 3'84.  Lustre  vitreous.  Color  aspariigus-£rre( 
«^riiss-green,  emerald-green,  greenish-white,  and  yellowish-green  ;  sometiii 
raspberry  or  columbine-red  by  transmitted  light.  Streak  uncolored.  Tra 
]>arcnt — transhiccnt.  Sometimes  abhiish  opalescence  internally.  Fraeti 
cunchuidal,  uneven. 

Var.  1.  Ordinary. — Color  pale  frrecn,  being  colored  by  iron.  G.  =  3-597,  Uaddum;  3*1 
]>razil;  3G89.  Ural,  Rose;  3*6:^5,  Orenburg,  Kokscharof. 

1.  Alexandrite. — Color  eracrald-grcen,  but  eolumbine-rcd by  transmitted  lijrht.  G.  =  3*644,  m 
of  resultH,  Kokscharof.  Supposed  to  be  colored  by  chrome.  Crystals  often  very  large.  au< 
twins,  like  fiir.  15-^.  eitlier  six-sided  or  six-ra^-ed. 

comp.— i6eF^l=Alunima   80*2,  glucina    19-8=100.     Analyses:   1,  2,  «,  Avdejef  (Pogg., 
118);  4,  5,  Damour(Ann.  Oh.  Phys.,  IIL  vU.  173): 

4-47  =  100-51  Avdejef;  G.=3-73S7. 

.H-47  =  ln0-24         " 

3-12,  i^r  0-36,  Cu  and  l>b  0-29=  100-71  Avdejef. 

,  ^ii  4-51,  quartz  <»-49=l»9-4:S  Damour. 

,    »'   406,       "      0-96=98-38 

Pyr.,  etc. — B.B.  alone  unaltered;  with  soda,  the  surface  is  merely  rendered  dull.  With  bo 
or  salt  of  phosphorus  fuses  with  great  difficulty.     With  cobalt  solution,  the  powdered  mini 


%1 

Bo 

1. 

BrnzU 

7810 

17-94 

2 

" 

78-71 

18-06 

3. 

Ural 

78  92 

18-02 

4. 

Haddam,  Ct. 

76-02 

18-41 

5. 

(( 

75-43 

17-93 
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gives  a  bluish  color.  G.  hardly  changed  by  heating;  before  .".-84,  after  3* 33:?.  No  action 
with  adds. 

Oba.— In  Brazil  and  also  Ceylon,  in  rolled  pebbles,  in  the  alluvial  deposits  of  riverp :  r.t  March* 
endor!  in  Moravia ;  in  the  Ural,  85  versta  from  KatheriuvMiburp:,  in  mica  slate  witli  biryl  ami 
pl^nacite,  the  variety  Alexandrite^  of  emerald-green  color,  columbine-red  by  transniiUc:!  I.  :1it;  in 
the  Oreiiborg district,  S.  Ural,  yellow;  in  the  Mourno  Mts.,  Ireland;  at  Iladdam,  Ct..  in  .Lranite 
tr.iversinjr  ^eiss,  with  tourmaline,  garnet,  beryl,  autoraolito,  and  colnmbito ;  in  the  fiun"  roeic  at 
(ikcenfiold  near  Saratoga.  N.  Y.,  with  tourmaline,  garnet,  and  apalito;  Orange  Smnniit.  N.  II.,  in 
irnini'e  :it  tlie  deej»  cut  of  the  northern  railroad;  Norway.  Me    iu  granite  with  paiuei  O'ernl'i 

When  transparent  and  of  sufficient  size,  chrysoberyl  is  cut  with  facet?,  and  forns  .i  Oe..iitirnl 
yellowisli-green  gem.     If  opalescent,  it  is  usually  cut  en  cabochon, 

Chrysoberylis  from  y<»p.t^.,  golden^  /y»,oiA>ot,  beryl.  Cymofhane^  from  kv,-<,  icave,  and  -i  ■»,  ap- 
pear, alludes  to  a  peculiar  opalescence  the  crystal  sometimes  exhibits.  Alexandrite  is  after  the 
CztiT  of  Russia,  Alexander  I. 

On  Cryst,  see  B.  k  AI. ;  Kokscharof,  Min.  RussI,  iv.;  Ilessenb.,  Min.  Not.,  iv.  Fig.  152  is 
natural  size,  from  a  crystal  belonging  to  A.  E  Verrill.  Chrysoberyl  has  very  distinct  cleavage 
parallel  to  I-t,  which  appears  to  show  that  l-»  is  the  true  vertical  prism  as  made  in  the  last  edition 
of  this  work,  although  '•<'l  is  the  twinning-plane.  But,  for  the  sake  of  the  sunpler  notation,  the 
position  given  the  crystals  by  other  authprs  is  here  adopted. 

Artii — Formed  in  crystals  by  exposing  to  a  high  heat  a  mixture  of  6  of  alumina,  1m52  glucina, 
and  5*0  boric  acid  (Ebelraen) ;  by  putt'ng  a  mixture  of  fluorid  of  gluciuum  and  fluorid  of  alumi- 
num, in  the  proportions  of  their  equivalents,  in  a  carbon  crucible,  and  at  the  centre  of  the  finorida 
a  smail  carbon  crucible  with  a  little  fused  boric  acid,  and  heating  for  some  hours  (Doville  and 
Curoo),  the  process  yielding  tine  crystals  easily. 


4.  DEUTOXYDS. 


192.  OASSmSRITB.  Ore  of  the  KanaiTion^  of  ike  Greeks  {Herod.^  etc.\  and  of  the  Plumbum 
albnm  of  P/in.,  xxxiv.,  47,  etc ;  not  of  the  Stannum  [=a  pewter-like  alio}']  of  Piin,  Ziuneteu, 
Stannum  ferro  et  arsenico  min..  Wall,  Min.,  3u3,  1747.  Mme  d'Etain,  Fr.  TrL  Wall.,  1753. 
Tin  Ore,  Tin  Stone.  Zinnstein,  Zinncrz,  Germ,  Stannum  calciforme  (Oxyd  of  Tin)  Bergm.^ 
Opusc,  ii.  436,  1780;  Klapr.,  Beitr.,  ii.  245, 1797.  Etain  oxyd^  Fr.  Cassiterito  Beud.^  ii.  618, 
1832.    Kasaiterit  Germ, 

Tetracronal.     (?  A  l-j=146°  5';  a=:0r>724.     Observed  planes:  vertical, 
/,  t-f,  «-f ,  i'^  ;  octahedrons,  |,  1,  | ;  zirconoids,  3-f ,  1-3,  7-J-. 
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157 


158 


<?  A  1=136^  26' 
C>  A  1=112  49 
O  A  1-3=144  40 


0  A  3-1=112^  25' 

1  A  1,  pyr.,=121  40 
1  A  1,  bas.,=87  7 


/A  1=133°  34' 
1-A  Al-i,  pyr.,  =  133  31 
7Ai-J=ir>8  42 
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CleavacTc:  7  and  t-i  hardly  distinct.  Twins:  f.  158,  compoeition-facc 
1-i;  producing  often  complex  forms  through  the  many  modifying  planes; 
sometimes  repeated  parallel  to  all  the  eight  planes  1-/;  also  f.  159,  n 
metagenic  twin.  Often  in  reniform  shapes,  structure  fibrous  divergent ; 
also  massive,  granular  or  impalpable. 

H.=6— 7.      G.=6'4:--7*l.      Lustre   adamantine,   ami 
^*^  crystals  usually  splendent.     Color  brown  or  black  ;  some- 

times red,  gray,  white,  or  yellow.  Streak  white,  grayi>li, 
brownish.  I^early  transparent — opaque.  Fracture  suIh 
conchoidal,  uneven.     Brittle. 

Var. — 1.  Ordinary^  Tin-stone.  In  crystals  and  massive.  G.  of  ordinary 
cryst  6*96 ;  of  colorless,  from  Tipuani  R.,  Bolivia,  r)-832,  Forbes ;  of  honey- 
yellow,  from  Oniro,  6704,  id. ;  of  very  pure  crystals  from  Carabuco,  6-4,  id. ; 
of  black  cryst.  fr.  Tipuani,  7 -02 1,  id. 

2.   Wood  Tin  (Ilolz-Zinn  Germ.).      In  botryoidal  and  reniform  shapes. 

concentric  in  structure,  and  radiated  fibrous  internally,  although  very  wrn- 

pact,  with  tho  color  brownish,  of  mixed  shades,  looking  somewhat  like  dry 

wood  in  its  colors.     Toad's-eye  tin  is  tlie  same,  on  a  smaller  scale.    G.  of  one 

variety  6-^14.     Excellent  ligs.  in  Rashloigh's  Brit  Min.,  1797. 

Stream  tin  is  nothing  but  the  ore  in  the  state  of  sand,  as  it  occurs  along  tho  beds  of  streams  or 

in  the  gravel  of  the  adjoining  region.     It  has  been  derived  from  tin  veins  or  rocks,  through  the 

wear  and  decomposition  of  the  rocks  and  transportation  by  water. 

Comp — Su=Tin  78*67,  oxygen  21-33=101).  Analyses:  1,  Berzelius  (Afh.,  iv.  164);  2. 
Mallet  (J.  G.  Soc  Dubl.,  iv.  27 i);  3,  Bergemann  (Jahrb.  Min.,  1857,  395);  4,  5,  D.  Forbes  (PhiL 
Mag.,  IV.  XXX.  140): 


§n 

ta 

I^e     Un     §i        Xl 

1. 

Finbo 

98*6 

2-4 

1-4      0-8 =98-2  Berzelius. 

2. 

Wicklow,  Ireland 

95-26 

— 

2-41      —    0-84     Mallet     G.=6-7n3. 

3. 

Xeres,  Mexico 

89-43 

— 

6-63     —    2-21     l-20Bergem.     G.=6-862. 

4. 

Tipuani,  Bolivia,  bnh. 

91-81 

— 

102         6-48     0-73-1 00-04  Forbea. 

5. 

"            •*        black 

91-80 

— 

2-09     —          6-51      =100  Forbes.     G  =7-0*21 

Crystals  from  Carabuco,  Bolivia,  afforded  Kroeber  (Phil.  Mag.,  IV.  xxx.  HI)  76*80^  p.  c  of  tin 
(equivalent  to  97-S  p.  c  of  oxyd),  with  iron  2*18,  silver  0-015,  tungstic  acid  0*02,  lead  0*2.x 
and  1  74  of  water.  (The  analysis  is  stated  to  have  afforded  19-.'»:;4  of  oxygen,  which  is  not 
enough  for  tho  tin  alone  found.)  Tho  Tencbra  ore  contains  from  2  to  5  p.  c.  of  columbic  and 
tantalic  acids.    Vauquelin  obtained  9  p.  c.  of  sesquioxyd  of  iron  from  wood  tin. 

Pyr.f  etc. — B.B.  alone  unaltered  On  charcoal  with  soda  reduced  to  metallic  tin,  and  gives  a 
white  coating.  With  the  fluxes  sometimes  gives  reactions  for  iron  and  manganese,  and  more 
rarely  for  tontalic  acid.    Only  slightly  acted  upon  by  acids. 

Obs. — Tin  ore  is  met  with  in  veins  traversing  granite,  gneiss,  mica  schist,  chlorite  or  clay 
schist  and  porphyry. 

Occurs  ill  reiiarkable  crystals  in  Cornwall,  associated  with  fluor,  apatite,  topaz,  blende,  wolfram, 
etc.,  and  also  the  wood-tin  and  siream^tin;  in  Devonshire,  near  Tavistock  and  elsewhere;  County 
of  "Wicklow,  Ireland;  in  pseudomorphs  after  feldspar  at  Wheal  Coates,  near  St  Agnes.  Cornwall; 
sinpnilar  compouud  crystals  in  Bohemia  and  Saxony,  tho  twin  forms  from  Zinnwald  and  S  "hlavk- 
enwald  often  weighing  several  pounds;  at  Limoges  in  splendid  cry.«tals;  also  in  Gallicia;  Green- 
land, with  cryolite  at  Evigtok,  Sweden,  at  Finbo;  Finland,  at  Pitkaranta. 

In  the  R.  Indies,  on  Malacca,  Banca,  Blitong  near  Borneo;  in  the  Ovens  district,  and  in  some 
gullies  of  tho  Strathbogie  ranges  in  Victoria,  Australia. 

In  Bolivia,  S.  A.,  in  the  gold  region  along  the  Tipuani  R. ;  at  Oruro  tin  mines;  and  at  Carabuea 
Bolivia ;  in  Mexico,  at  Xeres  and  Durango. 

In  the  United  States,  in  Maine,  sparingly  at  Paris  and  Hebron :  in  Mass,^  at  Chesterfield  and 
Goshen,  a  few  cry.stals,  with  albite  and  tourmaline ;  in  Ni  Hamp.,  at  Lyme,  and  somewhat  more 
abundantly  on  the  estate  of  Mr.  Eastma:),  in  the  town  of  Jackson ;  in  Virginia^  Bparincrly  in 
some  gold  mines,  imbedded  in  a  talco-micaceous  slate ;  in  CaXifomia^  in  San  Bernardino  Co.,  in 
Temescal  region ;  in  IdaJw,  on  Jordan  creek,  near  Boonvllle. 

Siarnitle  Breith.  (Handb.  772,  1^'47\  an  amorphous,  pale  yellowish-white  substance,  from 
Cornwall,  wltii  II. =6*5,  G.  =  S'545,  has  been  regarded  as  a  pseudomorph  after  feldspar,  coi> 
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taining  much  oxyd  of  tia  as  a  mixture  with  tho  other  ingredients.    Bischof  obtained  (Ohem.  G^ 
il  202G)  Si  51-57,  Sn  38  91,  Xl  4-53,  Pe  3-65.  Ca  016,  ign.  (i-43  =  99*lo. 

On  (nyst,  Hessenberg:,  Min.  Not.,  vi. ;  A.  E.  Nordenskiold  and  Gadoliu,  Pogg.,  ci.  C37,  Nor- 
denskiold  maked  the  angle  I  A  1  =  121^  4i',  whence  o=0-6720.  According  to  Mr.  Gadolin,  Fin- 
land crystals  afford  also  the  planes  j,  7,  ^^-l^,  V-f^,  hh  t'l  hh  «-3,  t^,  i-K\  t-^,  i-^,  t-ff,  i-h  i-f, 
H^n,  i-V).  «-Vf ;  hut  there  is  doubt  as  to  some  at  least  of  these  planes,  as  these  unusual  ratios 
were  determined  from  measured  angles  alone  and  not  through  zones. 

Attif. — Formed  in  crystals  by  the  action  of  a  stream  of  muriatic  acid  g^s  on  Sn  0^  (Devilie) ; 
bj  action  of  steam  on  chlorid  or  Huorid  of  tin  ( Daubree). 

192a.  ArxALiTB  A,  E.  Nordenskiold  (Finl.  Min.,  IG2, 1855,  26,  18ii3).  A  cassiterite  containing 
nearly  9  p.  c.  of  tantalic  acid.  J3omorphou;<  with  cassiterite,  and  presenting  tho  planes  I,  !•&. 
H.=6— 6*5;  G.=6*6— 6-8.  Lustre  vitreous  to  adamantine ;  color  black  to  grayish-black ;  streak 
lif2:Iit-brown ;  opaque.     Analysis  by  Nordenskiold : 

Sn  88-95  ta  878  Pe  2*04  Cu  0*78  =  100-55  ' 

Prom  Fennikoja  in  Somero,  Finland,  with  tantalite  and  beryl  in  albite. 

193.  RUnUQ.  Schorl  rouge  (fcZ«/«,  Crist.,  ii.  421,  1783 ;  v.  Bom.  Cat.  de  Raab,  i.  168,  1790. 
Rnther  Schorl  pt,  Titankalk,  Klapr.,  Beitr ,  i.  233,  1795  (discov.  of  metal  Titanium).  Red  Schorl 
Kirw.,  ITm^  L  271,  1794;  Titanite,  id.,  iL329,  1796  [not  Titan  ite  iT/opr.,  1794=Sphene].  Sohorl 
rouge,  Sagenite,  Sausaure,  Alpes,  iv.§  1894, 1796.  Crispitelfr.  Crispalt.  St  Gothard)  Delameth^ 
T.  T.,  il  333,  1797.  Rutil  Wem.,  1 800,  Ludwig's  Worn,  i.  55,  18i»3.  Titane  oxyd6  II.,  Tr.,  1801. 
Schwarzcr  Granat  Lampadius,  Samml.,  il  119,  1797.  Eisenhaltiges  Titanerz  (fr.  Ohlapian) 
Klapr.,  Beitr.,  ii.,  235,  l797=Nigrm  KarsL^  Tab.,  66,  79,  1800.  Ilmenorutile  Kokscharof^  Mia 
Russl.,  il  352,  1854. 

Tetragonal.  0  A  \-i=:l^T  12 J',  a= 0*6442.  Observed  planes  :  vertical 
prisms,  y,  i-f,  i-2,  i-3,  i-4,  i-7,  i-i ;  octahedrons,  1,  2,  f,  l-i,3-i  ;  zirconoids, 
1-3,  1-|,  3-J ;  base,  (?,  not  common. 


Graves  Mtn.,  Ga. 


0  A  1=137°  40' 
Oa3-|  =  113    18 
0  A  1-3=145   49 
lAl,  pjT.,=123    7i 


lAl,  bas.,=84*' 40' 
7a  1=132    20 
/Ai-J=168    42 
/Ai.2=161    34 


7A'i-3=153°26' 
i-iAi-2=153    26 
t-iAl-i=122    47i 
i-tAl=118    26 
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.  Cleavage:  7  and  i-i,  distinct ;  1,  in  traces.  Vertical  planes  usually  strl 
ated.  Crystals  often  acicular.  Twins  :  1,  composition-face  1-i,  either  (1 
having  a  geniculation  at  the  centre  of  origin  of  the  crystal  (nearly  like  f.  5( 
or  f.  158  under  cassiterite) ;  or  (2)  having  commenced  as  a  simple  crysta 
and  afterward  become  geniculated,  as  in  1.  161.  (A)  Usually  the  successiv 
geniculations  take  place  in  a  common  plane,  that  is  by  those  faces  14  th 
Be  in  the  direction  of  the  same  diagonal ;  and  (a)  either  the  parts  at  tli 
geniculations,  at  the  opposite  extremities,  resume  alternately  a  like  dire< 
tion,  as  in  f.  159,  under  cassiterite,  p.  157  ;  or  the  direction  changes  siicc(^ 
sively  (f.  161),  the  extremities  finally  bending  into  one  another,  and  pnxhij 
ing  at  times  when  thus  completed  an  inequilateral  hexagonal  prism  (f.  102 1 
but  (B)  occasionally  the  twinned  commencement  (as  I,  II,  f.  163;  is  nej 
ffeniculated  at  either  end  parallel  to  the  transverse  plane  1-i,  and  a  zig-//a 
lorm  is  produced,  and  this  in  successive  alternations,  thence  resulting,  if  tli 
twinning  begins  nearly  at,  or  at,  the  commencement  of  the  crystal,  in  tli 
scalenohedral  form  in  f.  164,  which  consists  of  8  imited  sectors."^  [Fig.  Kl 
is  ideal  (from  G.  Rose),  being  introduced  to  illustrate  the  form  in  f.  164 
2.  Composition-face  3-i,  making  a  wedge-shaped  crystal  consisting  of  tM 
individuals.  3.  Composition-faces  1-i  and  3-j  in  the  same  crystal  (fr.  Maj 
net  Cove,  Ilessenberg).     Occasionally  compact,  massive. 

II.=6— 6*5.  G.=4*18— 4*25.  Lustre  metallic-adamantine.  Color  re< 
dish-brown,  passing  into  red ;  sometimes  yellowish,  bluish,  violet,  blaci 
rarely  grass-green.  Streak  pale  brown.  Subtransparent — opaque.  Fra 
tare  subconchoidal,  uneven.     Brittle. 

Oomp.j  Var. — Titanic  acid^  Ti= Oxygon  39,  titanium  61  =100.  Sometimes  a  little  iron  is  presei 

Var.  1 . —  Ordinary.    Brownish-red  and  other  shades,  not  black.     Gr.  =4- 1 8 — 4*22.     Transpare 

quartz  is  sometimes  penetrated  thickly  with  acicular  or  capillary  crystab,  and  this  variety  is  t 

Sorgeniie  (fr.  cuyTj^n^  a  net),  also  named  Cri»piU.     Dark  smoky  quartz  penetrated  with  the  acicul 

rutile  is  apparently  the  Veneris  crinis  of  I'liny  (xxxvii.  69). 

2.  Fennftimis,  (a)  Nigrine.  Color  black,  whence  the  name.  (Contains  2  to  '.\  p.  c.  of  oxyd 
iron.  But  as  ordinary  nitile  has  I  to  2  p.  c.,  the  distinction  is  very  small.  G.=4  L'4!J,  fr.  Oh: 
pian;  4"i42  fr.  Freiberg.  (6)  I ImerwrutiU.  A  black  variety  from  tlie  Ilmtn  Mts,  occurring  In  ( 
tahedrons,  con taininp^  over  10  p.  c.  of  oxyd  of  iron,  and  having  Gr.=5*()74— 5M3:J. 

3.  Chromiferous  (Titane  oxyde  chromifere  //.).     A  grass-green  variety,  containing  oxyd 
chrome,  which  gives  the  color. 

Analyses:  1,  Damour  (Ann.  Oh.  Phys.,  III.  x.  417);  2,  H.  Rose  (Gilb.  Ann.,  IxiiL  67,  Pogg.,  1 
166);  3,  Kersten  (J.  pr.  Cli.,  xxxvii.  170);  4,  5,  Demoly  (Jahresb.,  1849,  728): 

\,  ^i.YiiQ\r,  reddish       ti  97-60     Pe  1 -55 = 99 •!/)  Damour.     G.=4'209. 

2.  "  "  98-47  1-53  =  100  II.  Rose. 

3.  Freiberg,  nigrine  96*75  2-40''=9y-16  Keiaten.    G.=4*242. 

'     4.  Loa  unknown  90*41  1  63,  Mn  0*13,  Si  1*83  =  100  Demoly. 

5.     "  *'  96-46  1*62,    "    0*14,  "  0*79=  100  Demoly. 

"  In  part  at  least  magnetite^  which  may  be  separated  by  a  magnet 

The  IlmenonUile  consists  approximately,  according  to  Hermann  (1.  c\  of  Ti  89*3,  3Pe  10*7. 

Pyr.,  etc. — B.B.  infusible.  With  salt  of  pho.sphoru8  gives  a  colorless  bead,  which  in  R, 
assumes  a  violet  color  on  cooling.  Most  varieties  contain  iron,  and  give  a  brownish-j'ellow  or  r 
bead  in  R.F.,  the  violet  only  appearing  after  treatment  of  the  bead  with  metallic  tin  on  charco 
Insoluble  in  acids;  made  soluble  by  fusion  with  an  alkah  or  alkaline  carbonate.  The  solutij 
containing  an  excess  of  acid,  with  the  addition  of  tin-foil,  gives  a  beautiful  violet-color  when  cd 
oe  titrated. 

Obs. — Rutile  occurs  in  granite,  gneissi,  mica  slate,  and  syenilic  rocks,  and  sometimes  in  gra 
ular  limestone  and  dolomite.  It  is  generally  found  in  imbedded  crystals,  often  in  masses  of  quai 
or  feldspar,  and  frequently  in  acicular  crystals  penetrating  quartz.  It  has  also  been  met  with 
hematite  and  ilmenite.  It  is  common  in  grains  or  fragments  in  many  auriferous  sands.  Occii 
in  Arendal  and  Krageroe  in  Norway ;  at  Horrsjoberg,  Finland,  with  lazulite  and  kyanitu ;  Snual) 
Onrlnthia;  in  the  Urals;  in  the  Tyrol;  at  St.  Gothard;  at  Yrleix^  in  France;  Krummhcime^ 
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dorf.  near  Freiberg;  io  Oastilo,  in  geniculated  cryatala,  often  lar^ ;  at  Ohlapian  in  Transjrlvania, 
nigrine  in  pebbles ;  in  large  crystala  in  Perthshire,  Scotland ;  at  Crianlariek,  at  Craig  Cal^ouch  ueiir 
Killin,  and  on  Benygloe ;  in  Donegal  Co.,  Ireland.  A  variety  from  Karingsbricka  in  Sweden  con- 
tains according  to  Ekeberg  ( Ak.  H..  Stockh.,  1 803,  46),  H  p.  c.  of  chrome,  and  is  the  tiiane  oxyde 
ehmnift  re  of  Bau  J]  grasthgreen  needles,  supposed  to  be  chromiferoua,  have  been  found  in  the  Swiss 
Alps.  The  IlmenoruUU  is  fVom  the  phenacite  and  topaz  mine  of  the  Umen  Mts.,  in  the  Uraln. 
Rough  octahedrons,  reticulated  within,  fVom  Brazil,  are  supposed  to  be  pHeudomorphs  after  anatase. 

In  Maine,  at  Warren,  along  with  tremolite  and  chalcopyrite.  In  A'.  I/amp.^  sparingly  at 
Lyme,  with  tourmaline ;  near  Hanover,  acicular  crystals  in  quartz,  only  in  loose  masses.     In 

Vtriionl,  at  Waterbuiy,  Bristol,  Dummerston,  and  Putney ;  also  in  loose  boulders  in  middle  and 
oortliera  Vermont,  acicular,  some  specimens  of  great  beauty  in  transparent  quartz.  In  Mass,,  at 
fiarre,  in  gneiss,  crystals  occasionally  an  inch  and  a  half  in  diameter;  at  Windsor,  in  feldsi>ar 
vem  intersecting  chlorite  skte ;  at  Shelbume,  in  fine  crystals  in  mica  slate ;  at  Leyden,  with 
scapolite ;  at  Conway,  with  gray  epidote.  In  Oonn.,  at  Lane's  mine,  Monroe,  and  in  the  adjoin- 
ing town  of  Huntington.  In  X,  Yorkj  in  Orange  Co.,  1  m.  E.  of  EdenviUe,  with  pargaaite  in  limestone 
IwuldcTS,  2  m.  £.  of  Warwick,  in  granite  with  zircon;  I  m.  E.  of  Amity,  in  quartz  with  brown 
tounualine,  and  '2  m.  W..  with  spinel  and  corundum,  and  also  2  m.  S.W.,  with  red  spinel  and 
chondrodito ;  near  Warwick,  in  slender  prisms  penetrating  quartz ;  in  N.  York  Co.,  at  Kings- 
bridge,  in  veinB  of  quartz,  feldspar,  and  mica  traversing  granular  limestone ;  in  the  limestone  of 
Essex  Co.  In  P«»ft.,  in  fine  long  crystals,  at  Sudsbury,  ChesttT  Co.,  and  the  adjoining  district  in 
Uiicasier  Co. ;  at  Parksburg,  Concord,  West  Bradfoni,  and  Newlin,  Chester  Co. ;  ut  the  Poor 
House  quarry,  Chester  Co.,  in  delicate  crystals,  sometimes  iridescent,  on  dolomite.  Ju  X.  Jersey, 
at  Newton,  with  spinel  In  N.  Cor.,  at  Crowder's  Mountain.  In  (^/rgia^  in  Habersham  Co. ;  in 
Uncohi  Co.,  at  Graves'  Mountain,  with  lazulite  in  large  and  splendent  crystals,  some  3^  by 
2j  in.    In  ArkanaaSy  at  Magnet  Cove. 

In  Canada^  small  crystals,  with  speciilar  iron  at  Sutton,  C.  E  ;  in  the  ilmenite  of  Bay  St.  Paul, 
C.  E.,  orange  translucent  grains,  pure  Ti,  and  probably  rutile  or  brook ite. 

The  oxyd  of  titanium  is  employed  for  a  yellow  color  in  painting  porcelain,  and  also  for  giving 
tho  requisite  tint  to  artificial  teetli. 

Recent  art.  on  cryst,  Kokscharof  Min.  Rusal,  i  it  iii.  iv, ;  Pogg.,  xcL  1 54  (whence  angles 
given);  G.  Rose,  Pogg,  cxv.  643;  Ilessenberg,  Min.  Not,  I.  IT.  V.     Figs.  16.-lrt4  by  G.  Rose. 

Artit — ^Formed  in  crystah  by  heating  together  to  redness  titanic  acid  and  protoxyd  of  tin, 
and  then  heating  the  mass  with  silica  to  a  cherry  red  heat  (Deville) ;  by  the  action  of  steam  on 
fluorid  or  chlorid  of  titanium  (Daubr^,  Hautefeuille).  Hautefeuille  observes  that  in  thi.s  process 
crystals  of  ruiite  are  lormed  when  the  heat  used  is  red  heat;  of  frrooWte,  when  it  is  between  that 
nrqnired  for  volatilizing  cadmium  and  ziuc ;  and  of  anatast,  when  the  heat  is  a  little  below  that 
required  for  the  volat  of  cadmium. 

lias  been  observed  in  crystals  as  a  furnace  product  by  Soheerer. 


194.  OOTAHBDRTTB.  Schorl  bleu  Indigo  (fr.  Oisans)  Amm.,  de  lislo's  Crist,  ii.  406, 1783-; 
Schorl  octa^dre  rectangulaire  tdl,  J.  de  Phya.,  xxx.  886,  1787.  Octa^rile  Sauas.^  Alpes,  §  1901, 
1796.  Oktaedrit  Wern.,  1803,  Ludwig's  Wem.,  ii  218,  1804. 
1797;  Zr.,  J.  d.  M.,  V.  273,  1799.    Anataae  H,,  Tr.,  uL  1801 

Tetragonal.  O  A  1-1=119°  22' ;  a=l-77771. 
tabular.  ^  Observed  planes:  0 ;  prisms,  /,  i-i; 
\,  ^i,  2-i,  1-1,  ^t,  \'i ;  zirconoid,  ^5. 


Oisanite  Delartxtlh.^  T.  T.,  ii.  2G9, 
Danphinit 

Commonly  octahedral  or 
octahedrons,  1,  |,  f,  ^^  -J-, 


0  A  1=153°  19' 
0  A  1=160  15 
<?  A  1=111  42 

0  A  2-t=105  46 

1  A  1,  p7r.,=97  51 


1  A  1,  bas.,=136°  3G' 
2-iA2-i  ''    =148  28 
14  A  1-i  "    =121  16  • 
0  A  7=90. 

/A  1=158  18 


Cleavage  :  1  and  (?,  perfect. 

H.=5-5-6.  G.=3-82-3-95 ;  sometimes  4-11— 4-16 
after  heating.  Lustre  metallic-adamantine.  Color  va- 
rious shades  of  brown,  passing  into  indigo-blne,  and 
black;  greenish-yellow  by  transmitted  light.  Streak 
uncoloreiL     Fracture  subconchoidal.     Brittle. 


II 
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Comp. — ^Like  rntile  and  brookito.  pure  titanic  add. 

Rose  found  in  crystals  from  Brazil  1*25  per  cent  sesquloxyd  of  iron  (Pogg.,  hd  516);  nac 
Damour  obtained  in  an  analysis  (Ann.  Ch.  Phys.,  III.  x.  417),  Ti  98-36,  3Pe  I'll,  §u  0'20=99C7 

Pyr.,  etc. — Same  as  for  rutile. 

Obs.-— Most  abundant  ac  Bourg  d*Oisans,  in  Dauphiny,  with  feldspar,  axinite,  and  ilmcuitc 
Found  in  raica  slate  in  the  Grisons ;  in  Bavaria ;  near  Hof  in  the  Fichtelgebirge ;  Norway ;  tli< 
Urals ;  in  chlorito  in  Devonshire,  near  Tavistodc ;  with  brookite  at  Tremadoc,  in  North  Wales 
in  CornwaU,  near  Liskeard  and  at  Tintagel  CliiTs ;  in  Brazil  in  quartz,  and  in  detached  crystals  si 
splendent  as  to  be  sometimes  mistaken  for  diamonds. 

In  the  U.  States,  at  the  Dexter  lime  rock,  Smithfield,  R.  I.,  in  dolomite. 

De  Saussure's  name  odahedrite  has  the  priority,  and  is  particularly  appropiiate,  the  crystal 
being  usually  octahedrons.  Hatiy's  anaUue  is  No.  3  in  order  of  time,  and  was  brought  forwan 
after  he  had  once  adopted  for  a  while  Delametherie's  name  oisanite;  it  is  from  ayaraan,  ereciioTi 
and  was  intended  to  signify,  as  Hauy  says,  that  the  common  octahedron  was  longer  than  that  ol 
other  tetragonal  species ;  but  lengik  is  not  in  the  meaning  of  the  Greek  word. 

Artif.  —Formed  in  crystals  by  tlie  action  of  steam  on  chlorid  or  fluorid  of  titanium  (Daubree) 
by  the  action  of  a  stream  of  muriatic  acid  gas  on  Ti  0*  (Deville) ;  by  fusing  titanic  acid  with  sal 
of  phosphorus  B.B.  in  RF.,  and  then  exposiDg  the  bead  to  the  point  of  the  blue  flame,  whei 
minute  transparent  crystals  of  octahedrite  separate  (G.  Rose). 

196.  HAUSMANNmi.  Schwarz  Braunsteinerz  pt.  Wem.,  Bergm.  J.,  386,  1789.  Schwaj 
Manganerz  pt  KarsL^  Tab.  72,  100,  1808.  Black  Manganese.  Blattricher  Schwarz-Braun^tei 
ffausnUj  Handb.,  293,  1813.  Manganese  oxyd^  hydrate  if.,  Tr.,  1822.  Pyramidal  Manganej 
Ore  ffauLj  Mohs,  Min.,  il  416,  1824.  Hausmannite  Eaid,,  Trans.  R.  Soc.  £d.,  1827.  Glaiu 
braunstein  Hausm,,  Handb.,  406,  1847. 

Tetragonal.  0  A  l-i=130°  25';  a=l-1743.  Observed  planes:  1,  i,  l-i 
Forms  octahedral. 

(?  A  1=121^3'  ^A^,  pyr.,=139^  57' 

1  A  1,  pyr.,=105  25  UaU,   "    =114  52 

(?AJ=1512  lAl-i=142  42 

Cleavage :  basal,  nearly  perfect.  Twins,  parallel  to  14 ;  the  same  kind  o 
composition  sometimes  between  four  individuals,  nearly  like  93,  p.  65.  Als 
granular  massive,  particles  strongly  coherent. 

H.=5— 5'5.  G.=4'722.  Lustre  submetallic.  Color  brownish-blacli 
Streak  chestnut-brown.     Opaque.     Fracture  uneven. 

Comp* — Mn*  Mn=Mang8nese  72*1,  oxygen  27'9=Stn  69,  lin  31=100.  Formula  uraall 
vmtten  Mn  Stn.  Analyses:  1,  Turner  (Trans.  Roy.  Soc.  Edinb.,  ad.);  2.  Rammelsberg  (Pogj 
xiv.  222);  3,  id.  (ib.,  cxxiv.  523);  4,  L.  J.  Igelstrom  (GEfV.  Ak.  Stockh.,  1865,  606): 


Mn       »n 

0 

Ba        gi 

S 

1.  Lefeld                98*902 

0-215 

0-111    0-837 

0-435=100  Turner. 

2.  Umenau        92-487 

7-004 

l-lriO    

=99-641  Ramm. 

3.  Filipstad        92-12 

6-95 

0-18       

0-84,  Ca  0-14,  Mg  0-41=100-09  Ramm. 

4.  Jakobsberg  28-78     71  27 

=  li»0  Igelstrom. 

Rammelsberg.  in  later  examinations  of  the  Umenau  mineral  (Pogg.,  cxxiv.  522),  found  §1  0*1 
0-91,  0-60,  and  Ba  015,  0-60,  0  14,  with  ign.  0-5,  and  0  7-10. 

Pyr.,.  etc. — ^B.B.  like  manganite.    Dissolves  in  heated  muriatic  acid,  affording  chlorine. 

Obs. — Occurs  with  porphyry,  along  with  other  manganese  ores,  in  fine  crystals,  near  Ilmen( 
in  Tluiringia;  llefeld  iu  the  Harz;  Filipstad  in  Wermland.    Reported  also  from  Framont 
Alsace.    Observed  at  Lebanon,  Penu. 

Dauber  found  for  crystals  from  Ilmenau  1  A  1  =  105*'  30',  and  J  A  4=140°  31'  {Pogg.,  xdv.  40i 

The  formula  Mn'  Mn,  which  makes  the  two  members  each  to.  contain  itoo  of  oxygen^  accoH 
with  the  approximate  isombrphisra  of  the  species  With  octahedrite  and  rutile,  the  angle  O  Al 
it  differing  hardly  2'  from  0  A  1-t  in  octahedrite,  and  about  2^^  from  0  A  1  in  rutilo. 

Artif — F>rmed  in  crystals  by  subjecting  Stn  and  Mg  to  heated  muriatic  acid  gas  (Deville). 
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196.  BRAUNITJU.  Brauoitei  Brachjtjrpous  KaQganese-Ore,  Haid.,  Ed.  J.  Sci.,  iv.  48,  1826L 
HartbraunflteiD  ffauam ,  Handb.,  222,  ]  847.  Maroeline  Beud ,  ii  188, 1882.  Heteroklin  BreOh^ 
Pogg.,  xlix.  204,  1840  (in  art  by  EvreinoffX  Handb.,  801,  1847. 

Tetragonal.  (?  A  l-i=135°  26' ;  a=0-98525.  Observed  planes :  0,  1,  2, 
22: 

(^  A  1=125°  40'  2  A  2,  pyr.,=96*'  33' 

(?  A  2=109    45  2  A  2,  basal, =140    30 

1  Al,  pyr.,=109    53  2-2  A  2-2,  pyr.  axial, =128   17 

1 A 1,  W,=108  40  2-2  A  2-2,  pyr.  diag.,=144     4 

1 A  1=109°  46'  and  108°  53',  Descloizeaux.     Twins:  forms  consisting  of 
three  crystals,  Kenngott.     Also  massive. 

H.=6-6-5.  G.=4-75-4-82  ;  4-752,  fr.  Elgersbnr^, Eamm. ;  4-818,  ib., 
Ilaid. ;  4*77,  fr.  St.  Marcel,  Damour.  Lustre  submetailic.  Streak  and  color 
dark  brownish-black.     Fracture  uneven.     Brittle. 

Comp. — 2  Mn*  Mn-hMn  Si  (see  p.  1:^3).  Tumor  obtained  no  silioa,  and  made  the  mineral  sim- 
ply Sta    Analyses:  1,  Turner  (Edinb.  Trans.,  ^xi);  2-4^  Rammelsberg  (Pogg.,  cxxiy.  516): 

Mn  0  Ba         Si  1ft 

1.  Elgersborg  86  95        9*85        2*25  ir,  0-95=100  Turner. 

2.  "  cryst.        (f)        undeL  0-24        7*98        Raram. 

3.  "  massive    (|)  '*  0-64        832        Ramm. 

4.  "  [80-94]       8-08        044        8-68         1*00,  Ca  0-91  =  100  Ramm. 

The  marceUne  (or  heterocline)  from  St.  Maroel  in  Piedmont,  shown  chemically  by  Damour,  and 
crystallographically  by  Descloizeaux,  to  be  impure  braunite,  was  found  by  Damour  (Ann.  d.  M., 
IV.  I  400)  to  consist  of 

fin  66  68,  3Pe  10-04,  «n  8*79,  te  ISO,  Ca  1'14,  %  0-26,  Si  10-24=98-46 

AnrJyses  of  impure  ore  from  Elba,  by  Bcchi,  in  Am.  J.  Sd.,  II.  ziy.  62 ;  fVom  Engadin,  in 
serpeotine,  by  Bukeiaen,  in  Ber.  Ak.  Wien,  zziy.  *287. 

Pyr.,  etc^-B.B.  infusible.  With  borax  and  salt  of  phosphorus  gives  an  amethystine  bead  in 
O.F.,  becoming  colorless  in  R.F.  With  soda  gives  a  bluish-green  bead.  Treated  with  muriatic 
adi  eTolves  chlorine.    Maroeline  gelatinises  with  acids. 

Obs. — Occurs  both  crystallized  and  massive,  in  veins  traversmg  porphyry,  at  Oehrenstock,  near 
nmenau ;  at  Elgersborg  in  Thuringia ;  at  Botaedalen,  Upper  Tollemark,  in  Norway ;  near  llefeld 
in  the  Han ;  at  St  Maroel  in  Piedmont;  at  Elba  (Bechi,  Am.  J.  Sci.,  II.  xiv.  62) ;  at  Yizianagram 
in  India. 

Named  after  Mr.  Braun  of  Qotluk 

To  exhibit  the  true  relations  between  the  forms  of  braunite  and  cassiterite  or  mtile,  the  plane  l-i 
above  should  be  1,  OaI  in  cassiterite  being  136**  26'.  Homologically  this  plane  in  all  these  re- 
lated species  in  l-i^  the  plane  corresponding  to  that  truncating  an  edge  of  a  cube  which  inclines  to 
0  135-. 

197.  BCZNIUM.    Mennige  Germ.    Plomb  oxid^  rouge  K 

Pulverulent,  occasionally  exhibiting,  tinder  the  microscope,  crystalline 
scales. 

H.=2— 3  G.=4*6.  Ln8ti*o  faint  greasy,  or  dull.  Color  vivid  red, 
mixed  with  yellow ;  streak  orange-yellow.     Opaque'.' 

Oomp^PV  0*=l*b  +  2  ^b=:Oxygon  9-34,  load  90*66= 100. 
Pyr.— In  the  reduction  flame  of  the  blowpipe  globules  of  lead  are  obtained. 
Obs. — Usually  associated  with  galenite,  and  also  with  calamine,  and  sometimes  constituting 
pseadomoiplis  after  galenite  and  cerussite. 
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Oocars  nt  Bleialf  in  the  Eifel ;  in  Badenweiler  in  Baden ;  Brillon  in  Westphalia ;  island  of  Angl* 
867 ;  Grrussington  Moor  and  Weardale  in  Yorkshire ;  Leadhills  in  h'ootland ;  Schlangenberg  i 
Siberia. 

Found  at  Austin's  mine,  Wjthe  Co.,  Ya.,  along  with  cerussite. 


198.  BROOKITB.    Jurinite  Soret,  1822.    Brookite  Levy,  Ann.  Phil.,  IT.  iz.  140, 1825.     Arkai 
site  Shep.^  Am.  J.  Sd.,  IL  il  260,  1846.    ?  Eumanite  Shep.,  ib.,  zii.  211,  1851. 

Orthorhombic.  7a7=99°  50' (-100°  50'):  0 M-i=\ZV  42';  a:h: 
=1-1620:1: 1:1-1883.  Observed  planes:  0\  vertical,  /,  i-%,  i-J,  t-|,  i- 
i-4,  i-^,  t^,  i-5 ;  domes,  J-t,  ^%  2-i;  octahedral,  i,  1,  2,  i-},  fnf,  1-2,  2- 
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n 


a 


ff 


Hiask,  UraL 

0  A  f-t=150° 

42' 

/Aa=139''55' 

<9aH=147 

14 

i-iA*-2=167    11 

<?A1    =124 

17 

i-i  A  i-2,  mac.,    =134 

2i 

OAi    =143 

45 

iAi         "         =135 

V 

<?  A  2-4=111 

34 

lAl          "         =115 

a 

6>  A 1-2  =132 

19 

1-2A1-S    "         =101 

', 

6>  A  5-5=101 

38 

l-2Al-2,brach.,=135 

3 

(?A2-?=117 

54 

2-iA2-t,  top,=  65    48 

Cleavage :  I,  indistinct ;  O,  still  more  so. 

H.=5-5-6.      G.=4-12--4-23,  brookite  ;  4-: 
^-4-23,  trp.  Ural  cryst. ;  4-03--4-085,  arkansii 
Enenrille,  N.  T.  Whitney  and  Daraoiir,  3-86—3-95,  Eammelsber 

8-81,  a  variety  from  the  Ural,  Hermann.  Hair-brown,  yellowish,  or  i-^ 
dish,  with  metallic  adamantine  lustre,  and  translucent  (brookite)  ;  also  ire 
black,  opaque,  and  submetallic  (arkansite).  Streak  uncolored — ^grayiji 
yellowish.     Brittle. 

Comp.— Pure  titanic  acid,  tt,  like  mtile.    Analyses :  1,  Hermann  (J.  pr.  Ch.,  xlvi.  404)  j 
RomanoTsky  (B.  tt  Ztg.,  1853,  No.  26);  3,  Damour  (Ann.  d.  M.,  JTV.  xv.  447): 


ti 

Fe 

£l 

ign. 

1.  Urals 

a.     *' 

3.  Arkansas 

9409 
94-31 
99-36 

4-50 
3-28 
1-36 

ir, 
0-73 

r40=100'00  Hermann. 
1-3 1=98-90  Romanovsky. 
=101-46  Damour. 
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BammelBberg  obtained  94*23  y^  Cs  of  cltanic  acid  fVom  the  arkansite,  and  a  correnponding  low 
specific  gra?it7,  while  Whitney  and  Damour  found  little  impuritj  and  a  higher  specific  gpravity. 

Pyr.,  etc.— Same  as  for  rutile. 

Obi. — Brookite  occurs  at  Bourg  d'Oisans  in  Daupbiny :  at  St.  Gothard,  with  albite  and  quartz; 
in  the  Urals,  district  of  Slatoust,  near  Miask;  near  Makirch  in  the  VoBges,  in  pseudomorphs  after 
sphene ;  rarely  at  Val  del  Tove,  Etna,  with  rutile ;  at  Fronoleu  near  Tremadoc,  Wales ;  in  thick 
black  crystals  {arkansiie,  f.  1G6)  at  Magnet  Cove,  Ozark  Mts.,  Arkansas,  along  with  eUfiolite,  black 
iramet,  and  schorlamite ;  in  small  crystals  fh>m  the  gold  washings  of  Nor(h  Oarolma ;  at  the 
lend  roiae  of  Ellenville,  Ulster  Co.,  N.  Y.,  on  quartz  (£  169),  with  chalcopyrite  and  galenite;  at 
Paris,  Maine. 

/A  /in  arkansite=lOO''— lOO**  30',  1-2  A  1-2=101"  80',  and  185"  16'  to  136"  60'.  In  brookite 
from  the  Urals,  /a  7=99''  50',  Kokscharof  (Min.  RussL). 

Named  after  the  English  crystallographer  and  mineralogist,  H.  J.  Brooke. 

Arti£ — Formed  in  crystals  by  the  action  of  steam  on  chlorid  or  fluorid  of  titanium  (Daubr^). 

198a.  £uMAinT&  Eumanite  occurs  in  minute  crystals  at  the  Chesterfield  albito  vein  with 
mbellite  and  pyrochlore.  Its  chemical  identity  with  brookite  has  not  been  ascertained.  The 
innexed  are  figures,  by  the  author,  of  two  of  the  crystals. 
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Some  of  the  observed  angles  are  I^  /=ino"  to  101",  ^l,  a  f-l=77"  49',  i-J  A  i-J=UO'— 140* 
15',  i4A  J-|  =  128°  20—128"  30',  i-l  Ai.}=108\     Am.  J.  Set,  XL  xiL  211,  397,  xiiL  117. 

199.  PTROLUSmi.  Lapis  mangunensis  pt.  Ccusaip.^  Metall,  1596.  Brunsten  =  Mag- 
nesia pL  Wall,  263,  1747 ;  Manganese  pt  Fr,  TrL  Wall,  L  483,  1763.  Manganaise  grise 
pt  fbfsL,  Cat,  1772.  Gnm  Braunstein  pt  Wem,,  Bergm.  J.,  886,  1789;  id.,  Hdusm.,  Handb., 
288,  1813.  Gray  Oxyd  of  Manganese  pt;  Anhydrous  Binoxyd  of  Manganese.  Mangan  Hy- 
peroxyd  Leonh.,  Handb.,  240,  1826.  Pyrolusite,  Prismatic  Manganese-Ore,  Raid.,  Trans.  R. 
Soa  Ed.,  1827.  Weichbraunstein.  Weichraangan,  Germ.  Polianite  (fr.  Platten)  Breith.,  Pogg., 
lii.  191,  1844=Lichte8  Graumangan-Erz  id.  Char.,  231,  18  5  j. 

Orthorhombic.  I A  7=93°  40',  0  A  l-z=:142°  11' ; 
a:b:  c=0-776  :  1  :  1-066.  Observed  planes  as  in  the 
furure.  O  A  f  i=160%  /A  i-i=lSQ''  50'  /A  i-i=133° 
l'>',  i^  A  ^i,  top, =140°.  Cleavage  /  and  i-i.  Also 
ccJuinnar,  often  divergent ;  also  granular  massive,  and 
frequently  in  reniform  coats.     Often  soils. 

Il.=2-2-5.  G.=4-82,  Turner;  Lustre  metallic. 
Color  iron-black,  dark  steel-gray,  sometimes  bluish. 
Streak  black  or  bluish-black,  sometimes  submetallic. 
brittle. 

Var.— 1.  Ordinary.    In  (o)  crystalg  and  (6)  massive     H.=2— 2-6;  0.=4'819,  Turner;  4'Si^ 
ft,  Andaloaia.    Angles  as  above  given. 


Opaque.     Rather 
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1.  Undenaes? 

88-56 

U-58 

2.  Elgersberg 

84-05 

11-78 

0'63 

0-51 

3.  Ilefeld 

85*62 

11-60 

0-66 

0-55 

4.  nmenau 

8'r-o 

11-6 

1-2 

08 

6.  Platteu,  iW. 

87-27 

12-11 

0-18 

166  (XSTGEN   COMPOUNDS. 

2.  Pclianiie,  H.  above  6.  O. =4*838 — 4-880,  fr.  Flatten,  Breith.  Color  Tight  steel-gray.  Anf^lea 
/A  7=92"  62',  0  A  l-i=147''  43'.  It  ia  a  very  pure  pyroluaite.  Pisani  atatea  that  "polianite* 
from  Cornwall  has  G. =4-826. 

8.  VarvacUe  is  impure  pyroluaite.    See  under  Manoakite. 

Comp. — ^Mn=Mangane8e  63*3,  oxygen  86-7=100.  Analyses:  1,  Arfvedson  (Schw.  J.,  xlu 
.  210)j  2,  8,  Turner  (Edinb.  Trans.,  1828);  4,  Sclieffler  (Arch,  Phann.,  xxxv.  2e0);  6,  Plaitne! 
(Pogg.,  lxL192): 

MnS^n  0  Ba  Si  £[ 

1-86=100  Arfvedson. 

1-12=100  Turner. 

1*67  =100  Turner. 

5-8,  Fe  T8,  CaO-8,  3tl  0-3  8 

0-32, 3Pe  3tl  0-17  =  100  Piatt 

'  In  another  specimen  SchefSer  found  9 '7  per  cent,  of  baryta.  Specimens  from  near  Battenberg 
Hesse,  afforded  Schwarzenberg  and  Engelhardt  96*45  to  100  percent  of  pure  superoxyd  of  man 
ganese  (Ann.  Ch.  Pharm.,  Ixi.  262).  V.  Sevoz  and  J.  Breuilhs  find  in  crystallized  ore  from  Huelvj 
in  A^ndalusia,  Mn  97-9,  Fe  0*5,  ]^  1*1=99*5 ;  and  in  a  massive,  Mn  96*9,  Fe  1*0|  fi  u-5,  Si  1*0= 
99*4  (BulL  Soc.  de  Find.  Miu.,  vi  29,  Rev.  GeoL  par  Dolesse,  1860,  57). 

Pyr.,  etc. — ^B.B.  alone  infusible ;  on  charcoal  loses  oxygen.  A  manganese  reaction  with  boras 
Affords  chlorine  with  muriatic  acid. 

Obs. — This  ore  is  extensively  worked  at  Elgersberg  near  Ilmenau,  and  other  places  in  Thurin 
gia;  at  Yorderehrensdorf  near  Mahrish-Trubau,  in  Moravia,  which  place  annually  affords  man^ 
hundred  tons  of  the  ore ;  at  Platten  in  Bohemia,  and  elsewhere.  Fine  crystals  occur  near  Johann 
georgenstadt,  and  at  Hirschberg  in  Westphalia,  and  crystalline  plates  at  Matzka,  Transylvania 
also  found  sparingly  in  Cornwall;  in  Timor;  in  Australia. 

Occura  in  the  United  States  with  psiiomelane,  abundantly  in  Vermont,  at  Brandon,  Irasbur^j 
Bennington,  Monkton,  Chittenden,  eta,  both  crystallized  (f.  171)  and  massive;  at  Conway,  Mass. 
in  a  vein  of  quartz ;  at  Plainfi^ld  and  West  Stockbridge,  Mass. ;  at  Winchester,  N.  H. ;  at  Salis 
bury  and  Kent,  Coun.,  forming  velvet-like  coatings  on  limonite.  In  California,  on  Red  island,  ba; 
of  San  Francisco.  In  New  Bruns>vick,  7  m.  fr.  Bathurst,  in  fine  cryst ;  in  Shepody  Mtn.  an< 
elsewhere ;  near  Upham  in  King's  Co.  In  Nova  Scotia,  at  Teny  cape,  cryst  and  massivo ;  ala 
at  Walton,  abundant;  near  Kentville ;  Pictou;  Amherst;  Musquodobit 

Pyrolusite  and  manganite  are  the  most  important  of  the  ores  of  manganese.  Pyrolusite  part 
with  its  oxygon  at  a  red  heat,  and  is  extensively  employed  for  discharging  the  brown  and  greei 
tints  of  glass.  It  henoe  received  its  name  from  vd^,  fire^  and  Aub>,  to  waah  ;  and  for  the  same  rcasoi 
it  is  whimsically  entitled  by  the  French  le  savon  de  verriers.  It  is  easily  distinguished  from  psilo 
melane  by  its  inferior  hardness,  and  usually  by  being  crystalline. 

800.  CRSDNBRITB.    Kupferhaltiges  Maaganerz  Credner,  Jahrb.  Min.,  6,  1847.    Mangankup 
feroxyd  Hauam^  Handb.,  1682,  1847.    Mangai\kupfererz,  Crednerit,  Ramm,^  Pogg.,  Ixxii.  5.i9. 

Moiioclinic.  Foliated  crystalline.  Cleavage :  basal  very  perfect ;  le& 
distinct  in  two  other  directions  obliquely  inclined  to  one  another. 

H.=4-5.  G.=4:-9— 5"1.  Lustre  metallic  Color  iron-black  to  steel 
gray.     Streak  black,  brownish. 

Comp. — Cu*  Jln'=Oxyd  of  copper  42-9,  oxyd  of  manganese  67-1 =100;  but  often  mixed  ^-itl 
oxyd  of  manganese.  Analyses :  1,  Credner  (Pogg.,  Ixxiv.  555) ;  2-4,  Bammelsberg  (1.  a,  am 
Min.  Ch.,  178): 

lf[n        Hn      Cu        Ba      Ca      £[        0 

1.  Frioderichsrode    22-96    31*26    42-13    0  52    0-68    0-26   ,  gangue  0*63=98-37  Cred. 

2.  "  62-56     40-65     1-48 5-78=100  46  Ramm. 

3.  "  66-29     X2-85     3-08     0*76   8-58 =99 -06  Ramm. 

i.  "  64-24     23-73     2-01 8  83 =98  81  Ramm. 

Pyr.,  etc.— B.B.  ftisible  only  on  thin  edges.  With  borax  in  0.1^.  gives  a  dark  violet  co!o 
(manganese) ;  with  salt  of  phosphorus  a  green  glass,  which  on  cooling  is  blue,  and  in  R.F.  be 
comes  red  (copper).    Soluble  in  muriatic  acid  with  evolution  of  chlorine. 

Obs. — ^From  Friederichsrode,  with  volborthite,  malachite,  and  manganese  ores.  Ramroelabcr] 
observes  that  this  ore  is  undoubtedly  the  source  of  the  cupreous  mauganesOi  a  secondary  prod  ict 
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201  PLA.TTNERITE.    Schwerbleiera  BreUh,,  J.  pr.  Oh.,  x.  608,  1837.    Plattnerit  fiaid,  Handb. 
504,  1845.    Braunbleiozyd  Hauam.,  Handb.,  202,  1847. 

In  hexagonal  prisms  with  replaced  basal  edges,  planes  0,  /,  1,  butpseudomorphous  after  pyro 
morphite  (Greg) ;  cleavage  indistinct.  G.= 9*39— 9*45.  Lustre  metallic  adamantine.  Color  iron 
black.    Streak  brown.    Opaque. 

COMP.— According  to  Plattner  (J.  pr.  Oh.,  x.  608),  Pb  0'=Lead  86-6,  oxygen  13-4  =  100.  Prob- 
ably from  Leadhills,  Scotland.  A  doubtful  species.  The  specific  gravity  given  is  as  lugh  as 
that  of  the  protoxyd  of  lead. 

20  lA-  Vanadio  Ochrb.— (Vanadic  acid  Tetchemacher^  Am.  J.  Sci.,  11.  xi.  238,  1851.)  A  yellow 
pulverulent  substance,-  encrusting  masses  of  native  copper,  along  with  quartz,  at  the  Olifif  mine, 
Lake  Superior,  according  to  J.  E.  Teschemacher  (1.  c.).  The  color  before  the  blowpipe  dianged  to 
blade;  also  the  powder,  boiled  in  nitric  acid,  afforded  an  apple-green  solution,  from  which,  on 
partial  evaporation,  after  standing  some  weeks,  red  crystalline  globules  formed  on  the  surface. 
wliich,  as  the/  enlarged,  fell  to  the  bottom;  by  meaus  of  these  crystal ane  masses  the  vanadates 
of  silver  and  lead  were  made.  As  no  metal  was  found  in  che  first  solution,  the  yellow  mineral 
was  inferred  to  be  probably  vauadic  acid  (V  0^. 


B.  HYDROUS  OXYDa 


1.  Oxygen  ratio  for  3ft,  fl=l  :  |. 

202.  TuBGiTs  9e*A 

2.  O.  ratio  for  3S,  3=1  :  f 

203.  DUBPOBB  2^  ^  204.  GOTHITB  9e  fi 

206.  Manoanitb  Illll^ 

3.  0.  ratio  for  U,  H=l  :  J^. 

206.  Ldiokitb  3Pe*fi* 

4.  O.  ratio  for  ft,  fl=l  :  f 

207.  Xakthosidbbitb    Fe  tl?  208.  Bbauxitb  (Xl,  3Pe)  fi" 

209.  EUASTTH  (^,  Pe)  fl* 

5.  O.  ratio  for  fi,  H=l  :  1. 

210.  Brucitb  %  tt  (or  %•  fl[')         21.^.  Limnitb  Pe  tS} 

211.  Krochboitb         Mn  ft  (or  Mn'  fi»)         214.  Htdrotalcitb       (J  Xl  +  |  Mg')fl«+2fl 
2U.  GiBBSHB  Xlia*  215.  Pyboaurite  (iPe  +  iMg')fl»+2fi[ 

216.  GumnTB  (^,  Fe)&" 

Appendix.— 211,  PsiLOXELANB.    218.  Wad*  A,  Bog  MAvaANBSE;  B,  Asbolite;  0,  Lampaditb 

202.  TURarrZL    Hematite  pt.    Bed  Ochre  pt    Turgit  Eerm.,  Bull  Soa  Kai  Moscow,  i.  252, 
1845.    HydrohsBmatit  BreUh.,  Uandb.,  846,  1847. 

Compact  fibrous  and  divergent,  to  massive;  often  botryoidal  and  sta- 
lactitie  like  limonite.     Also  earthy,  as  red  oclire. 

H.=5~6 ;  5-5,  Brush.  Q.=3'56-3-74,  from  Ural,  Herm. ;  4-29-4-49, 
fr.  Hof,  Breith. ;  4:'681,  fr.  Horhausen,  Ber^emann  ;  4*14:,  fr.  Salisbm'y, 
Brush.    Lustre  submetallic  and  somewhat  satm-like  in  the  direction  of  the 
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OZT6EN  COMPOUNDS. 


Pe 

Un 

ft 

1. 

Ural 

85-34 

5  31 

2. 

Hof 

93-49 

4-61 

3. 

Horh^usco 

89-64 

1-40 

5-64 

4. 

t( 

92-93 

5-81 

6. 

Salisbury 

}  91-86 

0-61 

5-20 

fibrous  structure;  also  dull  earthy.  Color  reddisL-black,  to  dai*k  led, 
briglit-red  when  earthy;  botryoidal  suriace  often  lustrous,  like  much 
liinonite.     Streak  red.    Opaque. 

Oomp.— Fe' lt=Se8quioxyd  of  iron  94-7,  water  5-3=100.  AnalyRes:  1,  Hermann  (1.  c.);  2, 
P.  W.  Fritzsche  (Breith.  Handb.,  L  a);  3,  4,  Bergemann  and  Pfeifler  (Ramm.  Min.  Ch.,  989);  6, 
Rodman  (Adl  J.  Scl,  IL  xliv.  219): 

Insol. 

7-50,  On,  l»b  1-85=100  Herm. 
1-91,  S  009  =  100-10  Fritzsche. 
2-79=99-47  Bergemann. 
.    _        0-93,  Ca  l-10=l(Mr27  Pfeiffer. 
5-20,  Si  206,  Xl  0-76,  P,  5,  Co  <r.=99-98  Rodman. 
In  other  determinations  for  No.  5,  ^=5*02  and  5*09  p.  c. ;  for  specimens  from  Lehigh  valley, 
Pa.,  5-34  Rcepper. 

Pyr.,  etc. — Heated  in  a  closed  tube,  flies  to  pieces  in  a  remarkable  manner,  and  in  this  distind 
from  hematite  and  hmonite ;  yields  water.     Otiierwise  like  hematite. 

Oba. — A  very  common  ore  of  iron,  oflen  taken  for  limonite,  with  which  it  is  frequently  asso- 
ciated, and  which  it  resembles,  except  iu  its  superior  hardness,  streak,  and  decrepitation.  It  also 
looks  very  much  like  fibrous  hematite.  Hermann's  mineral  was  from  the  Turginsk  copper  mine 
near  Bosgolovsk,  in  the  Ural,  and  from  the  Kolyvan  district,  in  the  Altai ;  that  of  BreiUiaapt, 
from  near  Hof  in  Bavaria,  and  Siegen  in  Prussia;  found  also  with  limonite  at  Dusseldorl  io 
Prussia;  at  the  Louisa  mine,  Horhausea.  In  the  United  States  it  occurs  abundantly,  and  very 
large  botryoidal  massive,  at  the  limonite  ore  bed  of  Salisbury,  Ct.,  as  detected  by  Prof.  Brush 
(Am.  J.  Sci.,  II.  xliv.  219),  usually  constituting  the  exterior  layer  of  the  limonite,  sometimes  an 
Inch  or  more  thick.  The  line  of  demarcation  between  it  and  the  limonite  is  very  distinct,  and 
separation  along  it  Is  oflen  easy. 

Artil — fi.  Davies  has  shown  that  the  ordmary  precipitate  of  hydrate  of  iron,  on  being  boiled 
in  water,  may  have  its  water  reduced  to  3-52  p.  c.  (J.  Cii.  Soc.,  II.  iv.  09);  and  Rodman  (1.  c)  has, 
by  the  same  method,  reduced  it  to  2  p.  c,  showing  that  the  water  varies  with  the  temperature 
of  origin ;  and,  as  Davies  observes,  no  great  heat  is  needed  to  make  thus  anhydrous  hematite. 

203.  DIASPORE.    Diaspore  ffaiiy,  Tr.,  iv.  1801.    Blattricher  Hydrargillit  Eausm.,  Handb., 

442,  1813.    Hydrate  of  alumine. 

Orthorhombic.    /A 7=93°  42f ,  O A l-z=U7°  12^';  a:h:  c=0-64425 
:  1  :  1*067.     Observed  planes :  vertical,  7,  z-J,  i-I,  i-f ,  i-2,  i-3,  i-S,  i-},  i-2  5 
domes,  1-i,  ^-i,  |-i ;  octahedral,  1,  2-2,  1-2,  f-fo,  f-|,  1-S,  4~^- 
0  A  l-i=148°  52V  1-2  A 1-2,  basal,=70°  52'    i-2  Ai-2=129°  47' 

i-i  A  1-1=121  7i  i-i  A  1-2=104  14i  {-$  A  i-3=140  50^ 

1-2A1-2,  mac.,=116  40    i-zAl  =  116  54^  1-iAl-i,  top,=117  45 

1-2  A 1-2,  brach.,=151  31  i-i  A  1-3=120  33^  i-l  A  i-2=115  6^ 

173  Crystals  usually  thin,   flattened  parallel    to 

i-i ;  sometimes  acicular ;  commonly  implanted. 
Cleavage  :  i-i  eminent ;  i-2  less  perfect.  Occurs 
foliated  massive  and  in  thin  scales ;  sometimes 
stalactitic. 

H.=6-5-7.  G.=3-3-3-5;  34324,  Haiiy: 
3-452,  Dufrenoy;  3-30— 3*34,  fr.  Schemnitz. 
Lustre  brilliant  and  pearly  on  cleavage-face ; 
elsewhere  vitreous.  Color  whitish,  grayish- 
white,  greenish-gray,  hair-brown,  yellowish,  to 
colorless;  sometimes  violet-blue  in  one  direc- 
tion, reddish  plumb-blue  in  another,  and  pale 
third.    When  thin,  translucent  —  subtranslucent. 


Schemnitz. 


asparagus-green 
Very  brittle. 


m  a 
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^l 

A 

*e 

Si 

1.  Siberia 

74-66 

14-58 

Fe  4-51 

2-90, 

2.  Id. 

78-»3 

15-13 

"  0-52 

1-39, 

8.  Mfflfllr 

85-44 

14-56 

4.  Siberia 

79-91 

14-90 

5.  Sdiemnitz 

86-13 

15-00 

6.  GumuchHlagh 

83-12 

14-28 

0-66 

0-82, 

7.  KazoB 

82-94 

14-81 

106 

0-26. 

8.  Bahia,a  A. 

84-02 

14-59 

Pe  0-68 

0-4:^: 

9.  CheBter,  Mass. 

8S-0 

14-8 

"   3-0 

: 

10.  Newlin,  Pa. 

80-95 

14-84 

"  3-12 

1-53  = 

Oompb— %1  lt=85-l  alumina,  14*9  water=100.  AnalTses:  1,  2,  DafV^noy  (Aim.  d.  M.,  HL 
I.  577,  1836);  3,  Hess  (Pogg.,  xviii  256);  4,  Damour(C.  R..  rxl  s22) ;  5,  Liiwe  (Pogg.,  IxL  307); 
6, 7,J.  L.  Smith  (Am.  J.  ScL,  IL  xi.  58);  8,  Damour  (L'lnstitut,  1853,  78);  9,  CTt.  Jackson 
(Am.  J.  ScL,  U.  xUL  108) ;  H>,  S.  B.  Sharpies  (Priv.  contrib.) : 

Ca  and  Mg  1-64=98-29  Dut 

Ca  1-98=97-95  Duf: 

=  100  Hess. 

unattacked  6-80=100-61  Dam. 

=  10013Lt)we.     G.=3-303. 

C'a.  Mg  //•.=98-88  S.  -  G.=3-45. 

Oa  0-35=99-42  & 

=  99-72  Damour.     G. =3-464. 

=  100-8  Jackson.     G.=8*39. 

=  100-44  Sharpies. 

Anal  2  was  made  on  the  mineral  of  anal  1  after  remoTing  the  iron  bj  sulphuric  acid. 

Pyr.,  etc — In  the  closed  tube  decrepitates  strongly,  separating  into  pearly  white  scales,  and 
at  a  high  temperature  yields  water.  The  yariety  from  Schemnitz  does  uot  decrepitate.  Infusible ; 
with  cobalt  solution  gives  a  deep  blue  color.  Some  ^-arioties  react  for  iron  with  the  fluxes.  Not 
attacked  by  acids,  but  after  ignition  becomes  soluble  in  sulphuric  acid. 

Ohc.— (iommouly  found  with  corundum  or  ornery  in  dolomite,  chlorite  schipt,  and  other  crys- 
talline rocks,  in  nests,  or  as  implanted  crystals  on  corundum  and  other  minerals.  Occurs  nour 
Kossoibrod,  district  of  Eathariueuburg  in  the  Ural,  in  granular  limestone  with  emery ;  at  Schem- 
nite  ia  veins  between  dolomite  and  limestone;  at  Broadbo  near  Fahlun ;  with  corundum  in  dolo- 
mite in  Ctempo  Longo,  near  Dazio  Grande,  in  the  Canton  of  Tessin  in  Switzerland ;  at  Gumuch- 
dagfa  and  Mauser,  Asia  Minor,  and  the  Grecian  islands  Naxos,  Samos,  and  Nicaria,  with  emery, 
as  detected  by  J.  L.  Smith ;  with  topaz  and  margarodite  at  Trumbull,  Ct.,  but  rare ;  with  corun- 
dum and  margurite  at  Newlin,  Chester  Co.,  Pa. ;  at  the  emery  mines  of  Chester,  Mass.,  in  large 
pktes  and  crystals.     Exists  also  as  an  impurity  in  some  zeolites  (Scheerer,  Pogg.,  cviii.  430). 

The  above  angles  are  from  Kokscharof  (Min.  Ruasl.,  iii.  1 69).  Marignac  obtained  by  measure- 
ment I-lAl-f=117''  46',  ».2a*-2=130°,  1-2a  1-2=151**  36'  and  116'  38';  Phillips,  i-2Ai.2= 
nr  49';  Kenngott,  i.2Ai-2=129'  32';  Haidinger,  i-2 Ai-2=129''  64',  1-2  A  l.2=15r  54'. 

Diatpore  was  named  by  Haiiy  from  itacfcctp.^,  to  scatter,  alluding  to  the  usual  decrepitation 
before  the  blowpipe.  Le  Llevre,  aa  Haiiy  states,  first  made  known  the  species,  having?  found  it  at 
I  mineral-dealer's  in  Paris,  and  given  it  to  Vauquelin  for  analysis.  Its  original  locality  is  not 
known,  but  is  supposed  to  liave  been  the  Urals.  Yauquulin  obtained  alumina  80,  oxyd  of  iron 
3,  water  16  to  18=100  (Haiiy,  Tr.,  L  c.,  and  Ann.  Gh.,  xlil  113,  1802). 

204.  GOTHITZI.  Dunnschuppiger,  linsenformiger,  rubinrother,  etc.  Eisenglimmor  (fr.  Siegen), 
Becker,  Min.  Beschr.  O.-Nass.  Lande,  401,  1789.  Kryst  fasriger  Brauneisensteiu  Jfo/w,  Null 
Min.  Kab.,  iiL  403,  1804.  Gothit  (fr.  Eiserfeld  near  Siogen)  J,  O.  Lenz,  Talnjll.  ges.  Mineral- 
reich,  46.  Jena,  1806,  foL,  MolPs  Efem.,  iv.  505,  1803,  Ullmann's  Ueb.,  304,  1814.  Pyrrhosiderit 
[not  Pyrosiderit]  UUmann,  HausuL  Handb.,  268,  1813,  UUmann's  Ueb.,  144,  299,  3o4,  1814  [but 
given  many  years  before  to  his  class].  Schupplg-fa&riger  Brauneisensteiu  (fr.  llollortcr  Zug)= 
Lepidokrokit  UUmann,  Hausm.  lb.,  269,  1813,  Ullmann's  Ueb.,  148,  316,  1814.  Haarformiger 
Brauneisensteiii  Ifottfm.  ib.,  270,  1813=Nadeleisenerz  .8rA(^,  Char.,  1823.  Brown  Iron-stone 
pt,  Brown  Iron-ore  pt,  Brown  Hematite  pt.,  of  Jameson,  Phillips,  etc.  Sammteisenerz,  Sam- 
metblende  pt.=Przibramit  in  Glock.  Handb.,  549,  1831. 

Chaeit  BreWL,  J.  pr.  Ch.,  xix.  10:^,  1840.  Onegit  (fr.  L.  Onega)  Andre  (of  Brunn),  Tagebhitt, 
No.  18,  1802,  Moll's  Efem.,  iL  109, 112, 180G=Ore  of  Titanium  iforious  auih.  for  25  years=G6thite 
later  aulh, 

Orthorhombic.  /A/=94°52',B.&M.(95°14',Levy;  96°,Yorke);  6>Al-i 
=146°  33' ;  a:h  :  c=0-66  : 1 : 1-089.  01>served  planes:  vortical,  /,  i-l,  i-i, 
iri ;  domes,  1-i ;  octahedral,  1, 1-2,  3-S,  J-f . 

6>A  3-1=115°  44'        (?A1-?=148°  48' 
0  A  1-8=143    55  (?  A  1-1=121    8 

OM   =138     6         lAl,  brach.,=121  4 


1-8  A 1-2,  mac.,=151°  35' 
i-2Ai-i  =130   40 

52 
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a 


In  prisms  longitudinally  striated,  and  often  flattened  int< 
scales  or  tables  parallel  to  the  shorter  diagonal.  Cleavage 
bracliydiagonal,  very  perfect.  Also  fibrous ;  foliated  or  ij 
scales ;  massive  ;  reniform  ;  stalactitie. 

H.=5— 5-5.  G.=4-0— 4-4;  4-37,  crystals  from  Lostwithie 
in  Cornwall,  Yorke.  Lustre  imperfect  adamantine.  Colo 
yellowish,  reddish,  and  blackish-brown.  Often  blood-red  b; 
transmitted  light.     Streak  brownish-yellow — ochre-yellow. 


Var. — 1.  In  thin  scale-like  or  tabular  crystals^  usuallj  attached  bj  one  edge.  Such  is  the  ori 
glnal  GiUhite  {Pyirhosiderite  or  Hvbinglimmer)  of  Siegon. 

2.  In  acicular  or  capillary  (not  flexible)  crystals,  or  slender  prisms,  often  radiately  grouped 
the  NeedUIronstone  (Nadeleisenstein).  It  passes  into  (&)  a  variety  with  a  velvety  surface:  th 
PrzQrramiU  (Samineiblende)  of  Przibram  is  of  this  kind. 

(c)  Onegiie  is  acicular  gothite  penetrating  quartz,  like  rutile,  from  an  island  in  L.  Onega,  Russif 
where  it  was  found  in  loose  stones,  in  18<i0,  by  Mr.  Armstrong,  an  Englishman.  It  has  als 
been  called  FuUonite^  after  Mr.  FuUou,  a  brother-in-law  of  Mr.  A.,  who  also  possessed  specimens. 

3.  Columnar  or  fibrous. 

4.  Scaly-fibrous,  or  feathery  columnar,  the  lines  consisting  of  more  or  less  distinct  scales,  som€ 
what  like  plumose  mica;  the  Lepidocrocite  (fV.  XcTif,  scak,  and  k^okUj  fiber). 

6.  According  to  Hausroann,  compact  massive,  with  a  flat  conclioidal  fracture,  liver-browu  t 
blackish-browu  and  rust-brown  color ;  and  sometimes  reniform  or  stalactitie. 

6.  Disseminated  microscopic  crystals  of  gothite  are  one  souroe  of  the  frequent  aveiUurine  am 
opalescent  character  of  specimens  of  different  feldspars  (see  p. 

Oomp.— Fe  lt=:Se8quioxyd  of  iron  89*9,  water  10*1  =  100.  Analyses:  1-3,  v.  Kobell  (J.  pr.  Ch. 
u  181,  319);  4,  Brandes  (Nogg.  Geb.  in  RheinL  Westph.,  i.  358);  6,  0,  v.  Kobell  (l.cj;  7,  Plattue 
(J.  pr.  Ch.,  xix.  108);  8,  Yorke  (PhU.  Mag.,  lU.  xxviL  264) : 


Pe 

Un 

U 

Si 

1. 

Eiserfeld,  Goihiie 

86-85 

0-51 

U-38 

0-85,  Cu  0-90=99-99  KobelL 

2. 

H.  Zug,  Lepid, 

90-53 

9-47 

=100KoboU. 

3. 

ii          it 

86-65 

2  50 

11-50 

0-35=100  KobelL 

4. 

U                  i( 

88-00 

0  50 

10-76 

0-50=99-76  Braudes. 

5. 

Amberg,  vnass. 

86-24 

10-68 

2-mO,  Ph  1-08=100  KobeU. 

6. 

Maryland,  " 

86-82 

10-80 

2-88=100  Kobell. 

7. 

Chili,  ChiUite 

83-5 

10-3 

4-3,  Cu  l-9=looPlattner. 

8. 

Lostwithiel,  cryst 

89-66 

0-16 

1007 

0-28  =  100-u6  Yorke. 

Gothite  from  near  Marquette  gave  G.  J.  Brush  10-47  fi  (Am.  J.  ScL,  11.  xxxvil.  271).  Th( 
Amberg  mineral  (anal.  5)  has  been  called  slUpnosideriie ;  but  TJUmann,  who  gave  this  name,  founc 
for  his  mineral  the  composition  of  limonite  (q.  v.) 

Pyr.,  etc. — In  the  dosed  tube  gives  off  water  and  is  converted  into  red  sesquioxyd  of  iron 
With  tlie  fluxes  like  hematite ;  most  varieties  give  a  manganese  reaction,  and  some,  treated  in  tli< 
forceps  in  O.F.,  after  moistening  in  sulphuric  acid,  impart  a  bluish-greeii  color  to  the  flame  (phos 
phoric  acid).     Soluble  in  muriatic  acid. 

Obg.— Found  with  the  other  oxyds  of  iron,  especially  hematite  or  limonite.  Occurs  at  Eiserfol* 
near  Siegen,  in  Nassau,  in  lamelliform  and  foliated  crystallizations  of  a  hyacinth-red  color,  witl 
limonite ;  at  Zwickau  in  Saxony ;  Oberkirchen  in  Westerwald,  etc. ;  near  Clifton  in  Gloucester 
shire,  near  Bristol,  England ;  in  Cornwall,  near  Botallack  and  Lostwithiel,  some  of  the  crystals  i 
—2  in.  long  and  ^  in.  across;  in  Somersetshire,  at  the  Providence  iron  mines. 

In  the  U.  States,  at  the  Jackson  Iron  Mtn.,  near  Marquette,  L.  Superior,  in  lamelliform  crystals 
in  Penn.,  near  Easton,  the  var.  lepidocrocite  with  limonite ;  in  California,  at  Bums  Creek,  Maripo^j 
Co.,  in  quartz;  in  Oregon,  16  m.  from  Portland. 

Named  Gothite  after  the  poet  philosopher  Gothe ;  and  Pyrrhosideriie  from  »r»^^o>,  fire-red,  anc 
ffuJrjoo.,  iron.  The  name  Onegiie  has  priority,  but  it  was  given  without  a  proper  description,  and  lb 
26  years  the  nature  of  the  mineral  was  unknown. 


206.  MANQANmi.  Manganaise  cristallis^  de  Lisle,  Crist.,  330,  1772,  ill  101,  1783.  Man 
ganese  oxyde  metallolde  H.^  Tr.,  iv.  1801  (with  figs.).  Grau-Braunsteinerz  pt.  Wem,,  1789 
Earsien^  Tab.,  1800.    Qraumanganerz  pt  Ka/rsien^  Tab.,  1808.    Grau-Braunstein  pt  Hausin, 
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Handb.,  288,  1813,  390,  1847.  Gray  Ozyd  of  Manganese  pt  Prismatoidischos  Mangan-Kr; 
Mofu,  Grundr.,  488,  18*24.  Manganite  Eaid.,  Trans.  B.  So<x  Edinb.,  1827.  Aoerdese  JBcfud. 
Tr.,  it  678,  188'i.    Kewkirkite  Thorn.,  Min.,  I  609,  1886. 

Orthorhombic.  7a  7=09°  40',  0  A  1-1=147°  9i' ;  a:h:  c=0-6455  : 
1 :  1185.  Hemihedral,  in  plane  J-2.  Observed  planes,  0  (uncommon) ; 
vertical,  /,  i-t,  i-i,  i-2,  i-f?  ^"^>  *"fj  *"2  >  domes,  1-i,  l-I,  2-t;  octahedral,  1, 
2,1-2;  1-S,  2-2,  f2. 


(9A2-i=127°46' 
0  A  1-5=146  9 
(>  A  1-2=144  59 
(9  A  1=139  49 
0  A  2-2=128  18 
0  A  1-5=151  25 


1  A  1,  mac.,=130°  49' 
1  Al,  bracli.,=120  54 
1-S  A  1-S,  mac., =162  39 
i-2  A  i-2,  mac, =134  14 
i-2  At:-2,  br.,=118  48 
i-S  Ai-S,  br.,=136  54 


176. 


Twins:  composition-face  1-?.  Cleavage:  i-i  very 
perfect,  /  perfect.  Crystals  longitudinally  striated, 
and  often  grouped  in  bundles.  Al;do  columnar ;  seldom 
granular;  stalactitic. 

H.=4.  G.=4-2— 4-4.  Lustre  submetallic.  Color 
dark  steel-gray — iron-black.  Streak  reddish-brown,  sometimes  nearly 
black.  Opaque;  minute  splinters,  sometimes  brown  by  transmitted  light. 
Fracture  uneven. 

Comp.— Sn  fi=Se8qQiozyd  of  manganese  89*8  (=Mn  62 -6,  0  27*3),  water  10*2 =100.  Anal* 
ysea:  I,  Arfyedson  CSchw.  J.,  xivi.  262);  2,  Gmelin  (ib.,  xlU.  208);  3,  4,  Turner  (Edinb.  Trans., 
ms);  6,  How  (PhiL  Mag.,  IV.  xxxi.  166): 

iD-OS  ArfVedson.  I 

9*60  Gmelin. 
[10  10]  Turner. 
[lOiOJ  Turner. 
10*00,  gangue  1'14,  Fe,  fia,  loss  2*05  How. 

Pyr.,  etc. — ^In  the  closed  tube  yields  water ;  otherwise  like  braunite. 

Obs. — Occurs  in  yeins  traversing  porphyry,  associated  with  calcite  and  barite,  at  Ilefeld  in 
the  Uarz;  Hmenau  and  Oehrenstock  iu  Thuringia;  Uudonaes  in  Sweden;  Christiansaud  in  Nor- 
way; Cornwall,  at  Tarious  places,  occurring  crystallized  at  Botallack  mine.  St.  Just;  Callington 
and  at  the  Royal  iron  mines ;  also  in  Cumberland,  Devoushire,  Somerset ;  Aberdeenshire,  Scot- 
land: near  Ross  and  elsewhere  in  Ireland. 

In  Nova  Scotia,  at  Cheverie,  Hants  Co.,  and  Walton;  also  10  m.  W.  of  Walton,  where  it  forms 
a  bed  of  conglomerate,  aloug  with  quartz  pebbles.  In  New  Brunswick,  at  Shepody  mountain, 
Albert  Co. ;  Tattagouche  R.,  Gloucester  Co. ;  Upham,  King's  Co. ;  and  Dolhousie,  Restigouche 
Ca 

NewkirkUe  of  Thomson,  flx>m  Newkirohen  in  Alsace,  aocording  to  Lettsom,  is  nolhlng  but 
mangauite. 

AIL — By  loss  of  water  changes  to  pyrolusite,  hausmannite,  or  braunite.  Varvaciie  of  R. 
Phillips,  from  Warwickshire,  is  considered"  an  altered  manganite,  consisting  largely  of  pyrolusite. 
Breithanpl  observed  a  crystsd  with  nearly  ttte  angles  of  manganite,  giving  /A  /=80^  24'  and  89* 
86.    H.=i-{^— 3.     G.=4-283— 4-628. 


Mn               0 

1.  West  Gothland 

89*92 

2.  Defeld 

62*86            27-64 

3.      '« 

62-68            27-22 

4.       « 

62-77            2713 

5.  Cheverie 

86-81 

Digitized  by 


Google 


J7.*J  OXYGEN   COMPOUNDS. 


20o.  IiIMONITZI.  Lxitrrdi  Xf9o;  {ft.  Iberia)  Dioac  Schlstus,  Hematites,  PUtl,  xnrL  37 
38.  Haematites  pt,  Blodsten  pt  [rest  red  hematite],  Wall.,  260,  1747,  CrtmsL,  178,  1758 
HeiTiatito  pt,  FY.  TrL  Wall,  4.69,  1753.  Braun-EiseDStein  (incl.  Kiscnrahm,  Brauner  Glaskopf, 
Wei-n.,  Bergm.  J.,  383,  1789.  Brauneisenstein  pt  [rest  Gothite]  Ilausm.,  Ilnjidb.,  268,  1813 
Braun-EiseiiBtein,  Stilpuosiderit,  UUtnann^  Ueb.,  146,  305,  148,  si:t,  1814.  Brown  Iron  Stone 
pt,  Brown  Hematite,  Brown  Ochre,  Jameson^  Hin.,  253,  261,  1816.  Limonito  pt  [rest  Gothite, 
Bog  Ore]  BeutL,  Tr.,  iL  702,  1832  [not  Limonit  Ifausm.^  1813  (=Bog  Ore  only)]. 

QlxP"  [yellow  and  brown]  Theopkr,  ?  Sil  PUn,^  xxxiii.  66.  Ochra  nativa,  Germ.  Ber^gcel, 
Agric.,  4t;6,  1546.  0.  nativa,  Sil,  Berggelb,  Ockergelb,  Gesner,  Foss.,  n,  1565.  Ochrigcr 
Brauneisenstein  WerfL^  KarsL    Brown  Ochre  pt.  Yellow  Ochre  pt 

Minera  Ferri  subaquosa,  Min.  F.  lacustris,  v.  palustris,  Sjoemalm,  M^Tmalm,  WaU.^  263, 
1747.  Mine  de  fer  liraoneuse  Fr.  Trl  WalL,  1753.  Forrum  limosum,  Ptc.,  Fafl.,  iL  250,  1775. 
Raseneisenstuin  (iud.  Morasterz,  Sumpferz,  Wiesenerz)  TFem.,  Bergm.  J.,  383,  1789.  Mursh 
Ore,  Bog  Ore,  Meadow  Ore  pt.,  Kirwan,  Jameson^  eta  Limonit  (r=Ra8eneLBcnstein  or  Bog  Ore) 
Hausm.^  Handb.,  283,  1813  [not  Limonite  of  BeucLt  wh.  inoL  aU  hydrous  ox.  of  iron].  Limuit 
Glock.,  Syn.,  62,  1847. 

Usually  ill  stalactitic  and  botryoidal  or  mammillary  forms,  having  a 
fibrous  or  subfibrous  structure  ;  also  concretionary,  massive ;  and  occasion- 
ally earthy. 

il.=5— 5*5.  G.=3*6— 4.  Lustre  silky,  often  submetallic;  sometimes 
dull  and  earthy.  Color  of  surface  of  fracture  various  shades  of  brown, 
commonly  dark,  and  none  bright ;  sometimes  with  a  nearly  black  varnish- 
like exterior;  wlien  eai'tliy,  brownish-yellow,  ochi'e-yellow.  Streak  yel- 
lowish-brown. 

Var. — (1)  Compact  Submetallic  to  silky  in  lustre:  often  stalactitic,  botryoidal,  etc.  (2) 
Ochreoua  or  earthy,  brownish -yellow  to  ochre-yellow,  oft«n  impure  fVom  the  preseuco  of  day, 
sand,  eta  (3)  Bog  ore.  The  ore  from  marshy  places,  generally  looso  or  porous  in  texture,  often 
petrifyiug  leaves,  wood,  nuts,  etc.  (4)  Brown  day-ironstotie^  in  compact  masses,  often  in  concre- 
tionary nodules,  having  a  brownish -yellow  streak,  and  thus  distinguishable  from  the  elay-;rou- 
stone  of  the  species  hematite  and  siderite ;  it  is  sometimes  (a)  pisolitic,  or  an  aggregation  of  con- 
cretions of  the  size  of  small  pens  (Bohnorz  Germ.);  or  (b)  oolitic 

Only  part  of  stalactitic  limonite,  brown  or  yellow  ochre,  bog  ore,  and  clay-ironstone  belong  litre, 
the  water  present  sometimes  much  exceeding  that  of  limonite,  so  as  to  make  them  of  the  sp<'c-ios 
xarUhosiderUt  or  limniUi  But  since  in  the  determinations  of  the  water  analysts  have  not  always 
separately  estimated  the  organic  ingredients,  it  is  at  present  impossible  to  refer  the  analyses  iu 
all  cases  to  tiieir  true  places. 

KaliphiU  of  IvauofT  is  a  mixture  of  limonite,  oxyd  of  manganese,  silicate  of  zinc  and  hme. 
from  Hungary. 

Oomp.  — ^Pe'''  tt'=Sesquioxyd  of  iron  85-6,  water  14*4=  100.  Iu  the  bog  ores  and  ochres,  sand, 
clay,  phosphates,  oxyds  of  manganese,  and  humic  or  other  acids  of  organic  origin  are  very  commou 
impurities. 

Analyses:  I,  UUmann  (Ueb.,  314,  1814);  2,  3,  v.  KobeU  (J.  pr.  Ch.,  L  181,  319);  4,  Beck  (Min. 
N.  Y.,  :^3);  5,  Amelung  (Ramm.  Min.  Ch.,  149);  6,  Schonberg  (J.  pr.  Cli.,  xix.,  lOi );  7,  C.  Berge- 
niauu  (Verb,  nat  Ver.  Bonn,  xvi.  127);  8.  Litton  (Rep.  6.  Mo.,  1855);  0,  C.  S.  Rodman  (priv.  cod- 
trib.);  10-13,  :rchenck  (Ann.  Ch.  Pharm.,  x&  123) : 

Po  Mn        1ft  Si  P 

1.  Westerwnld,  StUpn.  8C-50  tr.  1000  2*25 =98-75  UUmann. 

2.  Verm,  fibrous  83*38  15-01  I'Ol  =100  Kob. 

3.  Siegen,  pitchy  82*87  tr,  13*46  0*67  3*00,  Cu,  Ca  <r.  =  100  Kob. 

4.  Aracnia,  N.  Y.,  stalacL  km.  8290  tr.  1350  3*C0*  =100  Bock. 

5.  RulwKuid,  Harz  86-77 13*23  =100  Amelung. 

6.  Uorhauseu  82*27  13-26  450  =100*os  Schonbei^. 

7.  "  G.=3-908        82*rt3     2*36     12*33     2*27     =99*58  Ber^remaun. 

8.  Buffalo,  Mo.  84*80 11*62     288     ,  3tl 0*64.  S  0*1 2  =  100-06  Lit^nu 

9.  Salisbury,  Ct  81-lS     0-60     13-81     3*tt8       tr.,  ^kl -93,  Oo,  Oa,  S  <r.=l00-ld  E 

*  WUii  alamlna. 
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10.  Dist.  (}£ 'K&ndemt  pisoUUc 

71-7] 

8-2S  lS-00 

-  1         li            t( 

76-51 

12-99     5-80 

12!        "            " 

68-70 

11-63  11-80 
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Pe        fl  '     Si       Xl 

6-71,  6a  0-60=100-26  Schenck. 


6-86=  101 -16  l^chenck. 
7-i7=9w50  Schenck. 
13.         "  "  70-46     11-12  13-04    5-88=100'50  Schenek. 

A  concretionarr  ore  from  Staatawald  Hardt,  "Wurtemberg,  afforded  A.  Miiller  (J.  pr.  Ch.,  Ivii 
UA)  0-05  p.  c;  of  chromic  acid,  and  0*03  of  Tanadic;  and  traces  of  titanium,  sulphur,  and  arsenic 
have  been  found  in  others. 

The  organic  acids  sometimes  amount  to  12— 15  p.  a,  as  in  the  following :  1,  T.  S.  Hunt  (Rep. 
Cr.  Can.,  513.  1868);  2,  3,  Wiegmann  (Preischr.  Torfes,  75,  76,  1837); 

Pe  Mn         ft  Si  P  Humic  acid. 

1.  Pointe  du  Lac,  OcArg  59-10      21-14      1-15      15-01,  sand  3-60=  100  Hunt 

2.  Braunschweig, -Btv  ^«  fe  66  13  7  14=100  Wiegmann. 

3.  "  "        "   68-5         1-5         10-5       7-0       12-5=100  Wiegmann. 

The  ochre  analyzed  by  Hunt  was  from  a  bed  in  the  soil  having  an  extent  of  many  acres ;  the 
color  light  brownish-yeUow.  It  may  be  a  mixture  of  limonite  and  a  hydrous  species  containing 
oxrd  of  iron  combined  with  organic  acids.  Hunt  suggests  that  it  should  be  made  a  diRtinct  spe- 
cies ;  and  when  the  exact  nature  of  the  organic  acids  is  determined,  this  may  properly  be  done. 

In  other  analyses  of  bog  ores  from  Yaudreuil  and  other  places  in  Canada,  Hunt  found  1 6-50  to 
23*65  p.  a  of  water  and  organic  acids,  but  the  proportion  of  the  two  was  not  determined.  For 
other  so-called  limonite,  bog  ores,  and  ochres,  see  Xanthosidebitb  and  Limnitb. 

Pyr.;  etc — Like  gdthite.  Some  varieties  give  a  skeleton  of  silica  when  fused  with  salt  of 
phosphorus,  and  leave  a  siliceous  residue  when  attacked  by  acidH. 

Obs.f — Limonite  occurs  in  secondary  or  more  recent  deposits,  in  beds  associated  at  times  with 
barite,  sideriie,  calcite,  aragonite,  and  quartz ;  and  often  with  ores  of  manganese ;  also  as  a  modem 
marsh  deposit 

It  is  in  all  cases  a  result  of  the  alteration  of  other  ores,  through  exposure  to  moisture,  air,  and 
carbonic  or  organic  acids ;  and  is  derived  largely  from  the  change  of  pyrite,  sideritf^,  magnetite, 
and  various  mineral  species  (such  as  mica,  augite,  hornblende,  etc.),  which  contain  iron  in  the 
protoxyd  state.  It  consequently  occupies,  as  a  bog  ore,  marshy  places,  over  most  countries  of  the 
globe,  into  w^hich  it  has  been  borne  by  streamlets  from  the  hills  around ;  and  in  the  more  compact 
form  it  occurs  in  stalactites  as  well  as  in  tuberose  and  other  concretionary  forms,  frequently  mak- 
ing beds  m  the  rocks  which  contain  the  minerals  that  have  been  altered  into  it.  In  moist  pkcos 
where  a  sluggish  strenmlet  flows  into  a  marsh  or  pool,  a  rust-yellow  or  brownish-yeUow  deposit 
often  covers  the  bottom,  and  an  iridescent  fiUn  the  surface  of  the  water  :  the  deposit  is  a  growing 
bed  of  bog  ore.  The  iron  is  transported  in  solution  as  a  protoxyd  carbonate  in  carbonated  waters, 
a  sulphate,  or  as  a  salt  of  an  organic  acid.  The  limonite  beds  of  the  Green  Mountain  region  were 
shown  by  Percival  (Rep.  G.  Conn.,  132,  Am.  J.  Sci.,  II.  iL  268)  to  be  altered  beds  of  pyritiferous 
nicaoeous  and  argillaceous  schist ;  and  the  same  is  held  by  Lesley  as  true  also  of  the  other  beds 
of  the  Atlantic  border,  from  New  England  and  New  York,  through  Pennsylvania  (Mt  Alto  region 
and  othersX  ^  Tennessee  and  Alabama  (Proc.  Am.  Ac.  Philad.,  46:>,  1 8  i4,  Am.  J.  Sci.,  II.  xl.  1 1 9). 

Abundant  in  the  United  States.  A  few  only  of  its  localities  are  hero  mentioned ;  reference  may 
be  made  to  the  various  geological  reports  for  complete  lists.  Extensive  beds  exist  at  Salisbury 
and  Kent,  Conn.,  also  in  the  neighboring  towns  of  Beekmau,  Pishkill,  Dover,  and  Amenia,  N.  Y., 
aod  in  a  similar  situation  north ;  at  Richmond  and  Lenox,  Mass. ;  at  Hinsdale  as  the  cement  in  a 
conglomerate  quartz  rock ;  in  Vermont,  at  Benniugton,  Monkton,  Pittsford,  Putney,  and  Ripton. 

Limonite  is  one  of  the  most  importmt  ores  of  iron.  The  pig  iron,  from  the  purer  varieties,  ob- 
tamed  by  smelting  with  charcoal,  is  of  superior  quality.  That  yielded  by  bog  ore  is  what  is 
termed  rv!d  shorty  owing  to  the  phosphorus  present,  and  cannot  therefore  be  employed  in  the  man- 
ofacture  of  wire,  or  even  of  sheet  iron,  but  is  valuable  for  casting.  The  hard  and  compact 
nodibr  varieties  are  employed  in  poUshing  metallic  buttons,  etc. 

Named  lAmonite  from  Aet/.M  ,  meadow.  UUmann's  namo,  StUpTiosiderite^  from  ortXiri'iJv,  shining^ 
has  priority ;  but  the  ore  is  characteristically  not  a  shining  ore,  although  sometimes  with  a  lus- 
troQs,  varnish-like  exterior.  The  name  limonite  was  first  appropriated  especially  to  the  bog  ores 
by  Hansmann  in  1813.  But  most  bog  ores  are  of  the  above  species,  and  Beudant,  recognizing 
this,  in  18:^2  used  limonite  for  the  bog  as  well  as  othor  limonite. 

Alt — By  deoxydation  through  organic  matter,  if  carbonic  acid  is  present,  may  form  siderite 
(re  C).  By  losing  water  becomes  hematite  (Po).  Hematite  occurs  as  pseudomorphs  after 
Bmoaite.    This  species  forms  numerous  pseudomorphs  of  othor  species. 
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207.  XANTHOSmURITE.  Gelbeisenstein  (fr.  Goslar)  Ha\9m.,  Handb.,  279,  1813.  Xaj 
thosiderit  (fV.  Ilmenau)  K  K  Schmidt  Pogg^  Ixzziv.  495,  1851.  Yellow  Ochre  pt.  Be 
Orept 

In  fine  needles  or  fibres,  stellate  and  concentric.     Also  as  an  ochre. 
.H.= 2*5  when  in  needles.     Lustre  silky  or  greasy ;  also  pitch-like  ;  als 
earthy.     Color  in  needles  golden-yellowish,  brown  to  brownish-red  ;  jis  a 
ochre,  yellow  of  diff'erent  shades,  more  or  less  brown,  sometimes  reddisl 
Streak  ochre-yellow. 

Comp.— Pe  fl['=Se8qiiioiyd  of  iron  81'6,  water  1 8*4= 100.  Analyses:  1,  Hauamann  (Gil 
4.nn.,  V.  21,  1811);  2,  3,  Schmid  (L  c.);  4^  Murray  (Bamm.  Min.  Ch.,  160);  5,  Haughton  (Ph 
Mag.,  IV.  xxxii.  220): 


^.,  _  . .  —    ..    --/ • 

3Pe 

Un 

XI 

A 

^i          , 

1. 

GoBlar,  Harz 

69-00 

2-50 

16-39 

400,  FeS  8-05=99-84  Hausc 

2. 

Ilmenau,  yellow  • 

74-96 

1-82 

1-82 

15-67 

2-51=96-28  Schmid. 

8. 

"        Invwn  • 

75-00 

1-33 

1-51 

14- U> 

5-o2=9d-96  Schmid. 

4. 

Hiittonrode,  brovm 

«1-41 

17  96 

017,  0  040=10.  Murray. 

5. 

Kilbride.  Ireland. 

7715 

tr. 

20-43 

0-30,  P  1  •60=99-48  Huiightoi 

"  LoM  due  to  undetemiined  lime,  magnesln,  allcallcfl,  aDtlmonj,  lead,  and  blsmath,  present  as  impiiriUcs. 

Haughton  found  no  organic  matter,  protozyd  of  iron,  or  sulphur  in  his  analyses.  Ualf  tli 
water  in  Hausmann*8  analysis  must  have  belonged  to  the  sulphate  of  iron,  or  else  the  minen 
analyzed  by  him  could  not  have  corresponded  to  the  formula  given. 

P3rr.i  etc.— Like  those  of  limonite. 

Oba. — Associated  with  manganese  ores  at  Ilmenau,  in  sillcy  needles,  etc. ;  as  an  ochre  not 
Goslar,  Bruchberg,  Elbiugerode  in  the  Harz;  as  a  pitchy  ore  at  Kilbride,  Wioklow  Co.,  Irelan< 
along  with  limonite  and  psllomelane. 

Several  analyses  of  bog  ore  apparently  accord  with  those  of  xanthosiderite.  But  the  amout 
of  water  given  actually  includes  whatever  was  driven  off  on  ignition,  and  no  examination  wa 
made  for  organic  acids.    See  under  LiifoyiTE. 

Artif.— The  hydrate,  3Pe  ft',  is  formed  when  oxyd  of  iron  is  precipitated  from  hot  solutions  c 
Its  salts ;  and,  according  to  Gmelin,  also  ft-om  cold  eolutious. 

208.  BEAUXTTE.  Alumine  hydratee  de  Beaux  Berihier^  Ann.  d.  M.,  vi.  631,  1821.  Beauxit 
Dufr»  Min.  (\i.  347),  iii.  799,  1847.  Bauxite  DeviOe,  Ann.  Ch.  Phys.,  IIL  bri.  809,  1861.  Vi'oche 
uite  A.  FlecJiner,  Za  G.,  xviiL  181,  1866,  Jahrb.  G.  Reichs.,  1866. 

In  round  concretionary  disseminated  grains.  Also  massive  oolitic  ;  aw 
eartliy,  clay-like. 

G.=2'551,  fr.  Wochein,  v.  Lill.  Color  whitish,  grayish,  to  ochre-yellow 
brown,  and  red. 

Var. — 1.  In  concretionary  grains,  or  oolitic;  heatudis.  2.  Clay-like,  wocheiniie;  the  purer  kin 
grayish,  clay-like,  containing  very  little  oxyd  of  iron ;  also  red  from  the  oxyd  of  iron  present 

Oomp.-H[i^l,  Pe)  IP;  with  Ai :  J?e=3  :  I,  =  Alumina  60-4,  sesquioxyd  of  iron  261,  water  -iH- 
=  100;  without  Fe,=Al  741,  water  26-9=100.  Berthier  considered  the  iron  an  impurit) 
Ana\yses:  1,  Berthier  (1.  c);  2,  Deville  (Ann.  Ch.  Phys.,  III.  Ixi.  309);  3,  Berthier  (L  c,  v.  1.H5 
Ift-iOj;  4,  V.  Lill  (Jahrb.  G.  Rekihs,  Verh.  1866,  11): 

Ca  Mg 

=  1 00  Berthier. 

=100  Deville. 

,  ^T  ir.=  h >o-3  Berthier. 

0-85  0-38,  S  0-.20,  P  0-46,  K,  ]S'a,  ti  fe-.=  100*56  Iii 

,  In  the  last,  whicli*  has  been  called  wocheiniie  (although  at  first  referred  to  beauxite),  if  the  6-2i 
Si  are  present  in  the  condition  of  kaolinite,  and  this  and  the  other  ingredient.s  are  rejected  tM 
impurities,  the  remainder  corresponds  approximately  to  £l  tP.  But  if  the  Si  is  in  the  conditioi 
of  allophanc,  it  will  require  13  p.  c,  of  the  water,  and  the  wocheinite  remaining  would  bo  essen 
tially  identical  with  diaepore,    A  red  variety  from  Wochein  contained  8'S  Fe  and  58*02  ^ 


Si 

^ 

Fe 

^ 

1. 

Beaux 

520 

27-6 

20-4 

2. 

it 

55-4 

44-6 

8. 

Senegal 

20 

40-0 

.^3-60  24-7 

4. 

Wochein 

6-29 

64-24 

2-40 

26-7^ 
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The  Ibllowing  aro  analyses  by  Deyflle  (L  a)  of  what  he  regards  as  impnre  rarioties  of  beaiudte 
ill  but  one  of  which  oontaiu  only  water  enough  for  a  speden  of  the  diaspore  group : 


Si 

Sil 

Pe 

fi 

ti 

CaC 

1.  Beanx,  white 

2.  Bevest,  ImK^red 

3.  AUanch,  ooliiie 

4.  Beaaz 

21-7 
2-8 
4-8 

68-1 
67-6 
65*4 
30-3 

3-0 
25-3 
24-8 
349 

[140] 
10-8 
11-6 
22-1 

8-2 
31 
3-2 

<r.=100 

0-4=100 

0-2=100 

12-7  =  100 

5.  Calabria  2'0        83*2     [488]        8*6       .IB     ,  corundum  5-8=100. 

Obs,— -From  Beaux  (sometimes  spelt  Baux),  near  Aries,  Franoei  dissemiuatod  in  grains  il 
compact  Hmestone,  and  also  oolitic;  also  at  Revest,  near  Toulon,  brown  to  dark-red,  and  massive, 
regarded  as  an  iron  ore ;  at  Allaach,  Pept  of  Var,  Fmnoc,  massive,  oolitic,  with  a  base  of  like 
nature,  cemented  by  some  carbonate  of  lime,  the  most  common  variety ;  at  Hiigel,  in  thd  Commune 
offieaox,  a  hard  and  firm  variety;  at  Calabre,  massive.  The  wocheinite  occurs  in  Styria,  l}etwecn 
Feisthtz  and  Lake  Wochein,  in  a  deposit  12  feet  thick,  the  jutiction  of  the  Trias  and  Jurassic 
formations,  part  of  it  red  fVom  the  presence  of  oxyd  of  iron.  The  purest  beauxite  is  used  for  the 
manu&cture  of  aluminum,  and  is  called  aluminum  are. 

209.  EUABITB.    TTranisches  Pittin-Erz,  Pittinus  inferior,  BreWUj  Handb..  901, 1847.    Eliasit 
HaieL,  Jahrb.  G.  Reicbs.,  ill  No.  4,  124,  1852.    Pittinit  Iferm,,  J.  pr.  Oh.,  Ixxvi*  322,  1859. 

In  amorphous  masses,  more  or  less  resin -like  in  aspect,  or  like  gum. 

H.=3-5 — 4'5.  G.=i'0— 5*0.  Lustre  greasy  or  resinous.  Color  dull; 
reddish-brown,  with  thin  ed^es  hyacinth-red;  also  black.  Streak  wax- 
yellow  to  orange;  of  the  black  var.,  olive-green.  Subtranslucent  to 
opaque.     Fracture  somewhat  uneven,  slightly  conchoidal. 

Var.— 1.  EliasUe.  Somewhat  resin-like  in  aspect ;  G.=4-087— 4-287,  v.  Zepharovich.  Color 
tJull  redcUsh-brown. 

2.  PiUinUe,  Color  black;  streak  olive-green ;  lustre  greasy  submetallic ;  G.=4*8 — 50,  Breith.; 
516,  Herm. 

Comp.— S  It',  with  opal  silica  and  other  impurities.  0  ratio  for  ft,  fi.  Si,  ft,  as  deduced  by 
Hermann,  in  eliaaiifi,  2  :  24  :  5  :  18 ;  'mpiUiniie^  2  :  24 :  6  :  16.  These  numbers  correspond  very 
oearly  \o  the  above  formula^  and  make  the  species  analogous  to  xanthosiderite. 

Analyses:  1,  F.  Ragsky  (Pogg.,  IV.  Ergionz.,  348,  1853);  2,  Hermann  (J.  pr.  Cb.,  Ixxvi.  326): 

^       Fe      Oa      %     ^b       Si        P        ft 
1.  ESasUe     61*33    6*63    3*09    2*20    4*62    613    0  84    10-68,  Si  1*17,  te  1*09,  C  2'52,  As  ir. 

=99;i0  Rngsky. 
1  PiOinUe     68-46    4-54    2*26    0-55    2-61     G'OO     fr.       10-06,  Bi  2*67,  insol.  3-20=99-24  U. 

The  carbonic  acid  in  anaL  1  may  be  combined  with  lime  and  part  of  the  magnesia,  making  6*7 
p.  a  of  impurity. 

Pyr.,  etc. — Nearly  as  for  guimmite.    Eliasite  ia  soluble  in  muriatic  acid. 

Ohg^—EHasite  is  from  the  Ellas  mine,  Joachimsthal,  where  it  occurs  with  fluor,  dolomite,  pitch- 
blende, etc  ;  BJkdpiUinitef  from  Joachimsthal    This  species  may  not  be  distinct  from  gummite. 


210.  BRUOrrSI.  Native  Magnesia  (fr.  N.  Jersey)  A.  Bruce,  Bruce's  Min.  J.,  i,  26,  1814  (with 
anal.).  Hjdrate  of  Magnesia  A.  Aiktn,  Min.,  236,  1815,  Cleavelandj  Min.,  429,  18*2?,  K  ffaUf 
Cat  Min.,  28,  1824,  &  Bobinson,  Gat  Amer.  Min.,  166,  1825.  Brucite.ou  Hydrate  do  magnesie, 
BefuL,  Tr.,  838  (Index),  1824.  Talk-IIydrat,  MagDesia-Hydrat,  Qenru  Monokliuoedrischcs 
Magncaiahydrot  oder  Texalith  (fr.  Texas,  Pa.)  Herm.,  J.  pr.  Gh.,  Ixxxil  368,  1861.  Amianthaa 
(fir.  Hoboken)  J.  Pierce,  Am.  J.  Sci.,  I  54,  l818=Amianthoid  Magnesite,  Nemalite,  T.  NuUaH 
ib.,  iv.  18,  182l=Bmcite  (Talk-hydrat,  **  hierher  zu  gehoren  scheint*'),  LeanlLf  Handb.,  246, 18-26; 
/.  J).  WhUneyj  J.  8oc.  N.  U.,  Boston,  36,  1849  (with  anal). 

Rhoinbohedral.     H  A  i?=82^  22^',  0  A  Ii=119°  39^' ;  a=l-52078,  Hes- 
eenberg.     Observed  planer:    0-^    li,   2Iiy    --4Iiy  — |/?,  — i^,  —  J^. 
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^A2  ^=105°  53i',  6>  A|^=14r  39i',  C>  A47?=:98°  6',  6>A|7?=112^8' 
Hcssenberg.  Crystals  often  broad  tabular.  Cleavage  :  basal,  eminent,  fulia 
easily  separable,  nearly  as  in  gypsum.  Usually  foliated  massive.  Also 
fibrous,  fibres  separable  and  elastic. 


Low's  mine,  Texas. 


Wood's  mine,  Texas. 


H.=2-5.  G.=2-35,  Haidinger;  2*40— 246  fr.  Wermland,  Tgelstrom : 
2*376,  fr.  Orenburg,  Beck ;  2*44,  nemalite,  Nuttall.  Lustre  pearly  on  a 
cleavage-face,  elsewhere  between  waxy  and  vitreous ;  the  fibrous  silky.  Color 
white,  inclining  to  gray,  blue,  or  green.  Streak  white.  Translucent 
— subtranslucent.     Sectile.     Thin  laminee  flexible. 

Var. — 1.  Foliated.    2.  Fibrous;  called  nemalite, 

Oomp.— Mg  fi= Magnesia  6897,  water  31 '03 =100.  Analyses:  1,  Bruce  (Brace's  J.,  i.  26): 
2,  lyfe;  3,  Stroraeyer  (Unters.,  4ti7);  4,  Wurtz  (This  Min.,  682,  1850):  6,  Fyfe  (Ed.  N.  Phil 
J.,  viii.  352) ;  6,  Tliomson  (Min.,  i  157) ;  7,  Stroraeyer (1.  c.) ;  8,  Hermann  (.1.  pr.  Ch.,  Ixxiii.  30.S); 
9,  Smith  A  Bnish  (Am.  J.  ScL,  ii.  xv.  214);  10,  Beck  (Verh.  Min.  St  Pet.,  1862,  87);  11,  Ipel- 
strom  (Ak.  H.  Stockh.,  1858,  187) ;  12,  J.  J).  Whitney  (J.  Soa  N.  H.,  Bost.,  vi.  36,  1849) ;  13,  Wurti 
(L  c.);   14,  Rammelsberg  (Pogg.,  Ixzx.  284) : 

Ca 


]S[g  ^e       Idu 

1.  Hoboken  70         

2.  "  68-57     

8.         **                                r.8-35  0-12  0-64    

4.  "                               69-11  0-47  

5.  Swinaness  69-75    

6.  "                               67-98  1-57           

7.  ^                               66-67  1-18      1-57  019 

8.  Wood's  mine,  Texas,     68-87    0-80    

9.  Low's  mine          "        66'30  0  50      tr.      

10.  Orenburg                 (|)  67*24  2-03  

11.  Wermland                (5)68  04  3-59 

12.  Hoboken,  Nemalite       62-89  465  

13.  "                 "              66-06  6-63  

14.  "                 "              64-86  4-05 


A       0 

30  =100  Bruce, 

31-43 =  100  Fyfe. 

30^90  =100  Siromeyer. 

30-42  =100  Wurtz. 

80-25  =  100  Fyfe. 

30-96  =100-61  Thomson. 

30-89  =100  Stromeycr. 

30-H3  =  1 00  Hermann. 

[31-93]   1-27  =  100  S  &B. 

30-29  0-62=99-98  Beck. 

2S-H6  =  1 90-29  Igelstrom. 

28-36  4-10=100  Whitney. 

80]  3  =101-81  Wurtz. 

29-48,  ^i  0--27=98-65  Ramm. 


Pyr.,  etc. — In  the  closed  tube  gives  off  water,  becoming  opaque  and  friable,  sometimes  turning 
g^ay  to  brown.  B.B.  infusible,  glows  with  a  bright  light,  and  the  ignited  mineral  reacts  alkaline 
to  test  paper.  With  cobalt  solution  gives  the  violet-red  color  of  magnesia.  The  pure  mineral  is 
soluble  in  acids  without  effervescence. 

Obs. — Brucite  accomi>anies  other  magnesiun  minerals  in  serpentine,  and  has  also  been  found  in 
limestone.  Occurs  in  considerable  veins  traversing  serpentine,  at  Swinaness  in  Unst,  one  of  Uio 
Shetland  Isles,  where  it  is  sometimes  found  in  regular  crystals ;  at  Pyschminsk  in  the  Urals ;  at 
Goujot  in  France ;  near  Filipstadt  in  Wermland,  in  Sweden,  in  roundish  masses  in  limestone.  It 
occurs  at  Hoboken,  N.  J.,  opposite  the  city  of  New  York,  in  seams  in  serpenline ;  in  Riuhmon-l 
Co.,  N.  Y. ;  on  the  peninsula  east  of  New  Rochelle,  Westcliester  Co.,  N.  Y. ;  at  Wood's  mine,  i 
Texas,  Pa.,  in  large  plates  or  masses,  and  often  crystallizations  several  inches  across ;  at  Low's 
mine,  with  hydromagnesite. 

The  angles  and  f.  177  given  above  are  from  Texas  crystals,  ae  measured  by  Hessen'fcHjrg  (Min. 
Not,  iv.  42).  G.  Rose  obtained  from  the  same,  OaR=120%  Oa^H=:\49"  40'--l5u"  b\, 
i?A— J  7?=  90°.  The  author  gave  the  following  measurements  of  a  minute  crystal  froai  1  ow's 
mine  (f.  176)  in  his  last  edit.:   0Ai?=119°— 119' 55",  Oa2^=105'' 30',  i?A-ff  (by  calc.)=82'  U. 
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The  fibrous  Tariety  (nemalite)  ocoiirs  at  llohoken,  and  Xcttes  in  tho  Yoages. 

Xamwi  after  A.  Bruce,  au  early  American  miiKra!o:st,  who  first  described  tbe  species. 

Alt— Bcoomes  white,  pulverulent,  and  carbonated  o:i  ex;)f  sure,  and  also  crystallized,  constitut- 
ing then  the  mineral  hydromagnesite ;  the  latter  is  soin.tinics  in  pscudomorphous  crystals  after 
brucite. 

211.  PTROGHROITE.    Pyrochroit  L.  J.  Igdstrdm,  Fogg.,  cxxli.  181,  1864,  (Efv.  Ak.  Stockh^ 

1864,  206.  1866. 

Foliated,  like  brucite. 

H.=2*5.  Lustre  pearly.  Color  white  ;  but  changing  on  exposure  to  bronze, 
and  then  to  black.  In  thin  pieces  transparent,  and  having  a  flesh-red 
color  by  transmitted  candle-lignt. 

Comp. — Mn  tt,  or  (ifin,  iff  g)  fi.  Mn  ft=Protoxyd  of  manganese  79*8,  water  20*2  =  1 00.  Analy- 
tia :  Igelstrom  (L  c.) : 

i(n  1G-40  %  3-14  Ca  127  *e  0-01  fl  15-35  C  [8-834] 

Pyx.,  etc, — In  a  matrass  a  small  piece  becomes  at  surface  rerdigris-green,  then  dirty  green, 
and  finally  brownish-black.  Yields  water.  B.B.  reactions  of  manganese.  In  muriatic  acid  forms 
easily  a  clear  colorless  solution. 

Obs, — Occurs  in  veins  1  to  2  lines  broad  In  magnetite  at  Faisberg  in  Filipstadt,  Swedeu. 

Kenngott  refers  here  (Jahrb.  Min.,  1866,  440)  a  mineral  which  Wiser  had  announced  as  a  hy- 
drous carbonate  of  manganese  (Wasserhaltigcs  Kohlcnsaures  Mnugan),  and  which  Haidinger 
(Handb.,  493,  1845^  named  Wiaeriit.  It  is  described  as  yellowish-white  to  gray  in  color,  pearly 
to  silky  in  lustre,  fibrous  in  structure,  and  as  coming  fVom  Gonzen  near  Sarganz,  tho  Canton  of  St. 
Gall,  in  Switzerland,  where  it  is  found  in  seams  in  a  granulitic  hausmannite,  with  rhodoclirosite. 
Eren  if  identical  with  pyroc^hroite  in  composition,  it  was  so  imperfectly  and  incorrectly  described 
tliat  Igelstrom^s  name  should  stand  for  the  species. 

212.  GIBBSPTB.  Wavellite  (fr.  Richmond)  C.  Dewey,  Am.  J.Sci.,  ii.  249, 1820;=  Water  and 
Alumina,  id,  ib,  iii.  239,  1821.  Gibbsite  J.  Tarrey,  N.  Y.  Med.  Fhys.  J.,  i.  No.  1,  68,  April, 
1822.  Hydrargillite,  Gibbsite  of  Torrey,  CleaveLj  224,  782,  1822.  Hydrargillite(fr.  Ural) 
G.  Rose,  Fogg.,  xlviil  564,  1839.  .j 

Hexagonal,  Koksch. ;  monoclinic,  Descl.  In  small  hexagonal  crystals 
with  replaced  lateral  edges.  Oa^==92°  28',  <?A|^=97°  22',  OA-iJi=: 
H°  55',  Koksch.  Planes  vertically  striate.  Cleavage :  basal  or  0  emi- 
nent. Occasionally  in  lamello-radiate  spheroidal  concretions.  Usually 
stalactitic,  or  small  mammillary  and  incrusting,  with  smooth  surface,  and 
often  a  faint  fibrous  structure  within. 

n.  =  2-5-3-5.  G.  =  2-3-2-4;  2-385,  fr.  Eichmond,  B.  Silliman,  Jr.; 
2*287,  Ural,  Ilennann.  Color  white,  grayish,  greenish,  or  reddish-white; 
al^  reddish-yellow  when  impure.  Lustre  of  0  pearly ;  of  other  faces 
vitreous;  of  surface  of  stalactites  faint.  Translucent;  sometimes  transpa- 
i*ent  in  crystals.     A  strong  argillaceous  odor  when  breathed  on.     Tougli. 

Var. — 1.  Tn  crystals  ;  the  original  Aydrar^tWfe.     2.  Stalactitic;  gibbsite, 
Ckmip.—  3klfi'= Alumina  656,  water  34  4=100.    Analyses:  1,  Torrey  (L  c  );  2,  B.  Silliman, 
Jr.  (Am.  J.  Sd.,  II.  vu.  411);  3,  4,  Smith  &  Brush  (Am.  J.  Sci.,  II  xvi.  51,  1853);  5,  Hermann 
(J.  pr.  Ch.,  xL  11);  6,  v  Kobell  (J.  pr.  Ch.,  xli.,  and  L  491);  7,  v.  Hauor  (Jahrb.  G.  Reichs..  iv.  397): 

Fe        Mg 

0-30 

ir,       0-10 

tr.       005 


^\ 

L  Richmond,  Gihbs. 
8. 

648 
(1)64-19 
64-24 

4.            "               " 

63-48 

6.  Ural,  Bydrairg, 
6.  Vaia  Rica,  " 

f                    U                 M 

6403 
66-6 
64  35 

34-7 

^i 

=99-5  Torrey. 

34-23 

0-59, 

insol.  1-16=  100-27  SiUiman. 

33-76 

1-:S3 

0-67  =  10oS.  &B. 

34-68 

109 

ir.  =99-30  S.  &  B. 

34-54 

1-43  =  100  Hermann. 

84-4 

=  100KobelL 

35  65 

tr,  =100  Hauor. 

\% 
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Dewey  found  (L  c.)  33-86  p.  c.  of  water,  with  **  little  besides  alumme  left." 

Herniann  states  (J.  pr.  Ch.,  zl.  32,  xlii.  1 )  that  a  *'  gibbsite  "  from  Richmond,  Mass ,  afforc 
him  P  37*62,  ^1  26*66,  ^  35*72=  loO.  But  the  true  gibbsite  has  since  been  analyzed  anew 
Siliiman,  Jr.,  and  by  Smith  &  Brush,  without  finding  more  tlian  a  trace  of  phosphoric  acid,  sust£ 
iug  the  original  analysis  of  Torrey.  This  at  least  is  certain,  that  gibbsite  is  a  hydrate,  and  i 
phosphate  occurs  also  at  Richmond,  that  phosphate  is  not  gibbsite.  Rose's  hydrargillite  (foi 
crystallized  in  the  Urals)  is  identical  in  composition  with  gibbsite. 

P3rr.,  etc. — ^In  the  closed  tube  becomes  white  and  opaque,  and  yields  water.  B.B.  infusil 
whiten.«,  and  does  not  impart  a  g^reen  color  to  the  flame.  With  cobalt  solution  gives  a  deep-b 
eolor.    Soluble  in  concentrated  sulphuric  acid. 

Obs. — The  crystallized  gibbsite  was  discovered  by  Lissenko  in  the  Schischimskian  roounta 
near  Slatoust  in  the  Ural ;  it  occurs,  according  to  Kokscharof,  in  cavities  in  a  talcose  schist  o 
taining  much  magnetite.  The  larger  crystals  were  1  to  2  in.  long.  With  corundum  at  Gumu 
dagh,  Asia  llinor;  also  on  corundum  at  Unionville,  Pa.;  in  Brazil,  resembling  wavellite.  1 
Btalactitic  occurs  at  Richmond.  Mass.,  in  a  bed  of  limonite ;  also  at  Lenox,  Mass. ;  at  the  Cl< 
mine,  Union  Vale,  Duchess  Co.,  N.  Y.,  on  limonite ;  in  Orange  Co.,  N.  Y. 

Named  after  Col.  George  Gibbs,  the  original  owner  (after  extensive  foreign  travel)  of  tlie  la 
Gibbs*  cabinet  of  Yale  College.  Cleaveland  calls  the  Richmond  mineral  hydrargiUiU  on  p.  22  i 
his  mineralogy,  but  on  p.  782  adopts  Torrey's  name  gibhsiie. 

Kokscharof  states  that  the  Ural  crystals  are  optically  uniaxial,  and  hence  rhombohedral  (B 
A.a  St.  Pet.,  V.  372) ;  Desdoizeaux  that  they  are  optically  monoclinic  (C.  R.,  Ixii.  987). 

213.  UMNITE.    Limonite  pt    Yellow  Ochre  pt.    Bog  Ore  pt    Brown  Iron  Ore  (Brauneis 

stein)  pt    Quellerz  Jfferm,,  J.  pr.  Ch.,  xxviL  53. 

Massive.     In  stalactites  or  tuberose,  resembling  limonite.     Also  as 
earthy  yellow  ochre. 

H.,  G.,  and  other  physical  charactei*s  same  nearly  as  for  limonite.  T 
darker  colored  kinds  usually  more  yellowish-brown,  the  lighter  rust-yello 

Var.— rl.  Submetallic  or  pitch-like  in  lustre,  brownish-black  in  color.    2.  Ochreoas,  yellow. 
Oomp,— Pe  H"=Oxyd  of  iron  74*8,  water  26*2=100.    Analyses:  1,  A.  H.  Church  (J.  < 
Soa,  IL  iiL  214);  2,  3,  Hermann  (1.  c.) ;  4,  Karsten  (Earst.  Arch.,  xv.  1) : 

3Pe  Jin  A  P     Humicadd 

1.  Cornwall,  skdacL  73-73         24-40         — ,  loss,  etc.,  1-87=100  Churc 

2.  Novgorod,  %  ore  •       6208         1-90        24-64        6*64        4-74=100  Herm. 

3.  "  "      »>       6114        810        27-74        5*86        2*16=100  Herm. 

4.  New  York      "  66-33        075        26-40 •      0-12         ,  f'e  3-6,  Si  2-80=100  Kan 

*  After  excL  47*60  Mnd.  ^  After  excl.  eO'SS  und.  *  Incladlng  hmntc  acid. 

As  the  amount  of  organic  acids  in  Karsten's  analysis  was  not  determined,  its  right  to 
mcluded  here  is  not  certain. 

Obs.— The  Cornwall  mineral  is  from  the  Botallack  mine,  and  was  stalactitic  and  of  a  rust-yell 
color;  G.=2-69.    That  of  Novgorod,  Russia,  was  a  bog  ore. 

Named  limnite  from  Ai/i^i?,  marsK  Glocker  proposed  this  name  as  a  substitute  for  limonite, 
the  alleged  ground  that  the  word  limonite  was  of  French  extraction.  As  his  limonite,  or  limni 
was  bog  ore  exclusively,  the  name  is  appropriately  used  here.  Hermann's  name  Quellerz  allu( 
to  ils  water  or  marsh  origin. 

214.  HYBROTAIiOrm.    Hydrotalkit  HochstetUsr.,  J.  pr.  Ch.,  xxvii.  376,  1842.    Volkiiei 

Htrm,,  J.  pr.  Ch.,  xl.  11,  1847,  xlvi  267,  1849. 

Hexagonal.  Cleavage :  basal,  eminent ;  lateral,  distinct.  Also  lamell 
massive,  or  foliated,  and  somewhat  fibrous. 

H.=2.  G.=2*04.  Color  white.  Lustre  pearly,  and  feel  greafl 
Translucent,  or  in  thin  folia  transparent. 

Oomp.— Xl  ti:«+6  Mg  tt+6  fi=(J  Xl+I  Mg^  fi«+  2  tt= Alumina  16-8,  magnesia  39-2,  wi 
44-0=100.    GorresDonds  to  1  of  ^iMm^+6  of  bruciU,  with  6  ](t  in  addition. 
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Dolyses:  1,  Hermann  (L  c.); 

2,  Hochstetter  (L 

c);  8-6 

%1 

Pe 

Mg 

A 

1.  Schischlmsk 

16-95 

— 

87-07 

46-87 

2.  Soarum 

12-00 

6-90 

36-30 

32-06 

3.      " 

19-26 

— 

87-27 

.41-59. 

L       " 

17-78 

88-18 

■«7'99] 
'37-88] 

6.       " 

18-00 

37-30 

«.       » 

18-87 



87-04 

37-38 
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=100  Hermann. 

10-54,  insoL  1  "20 =99-60  Hochst 
261  =  100-72  Ramra. 
6*05  =  1(10  Ramm. 
7-32=100  Ramm. 
7-30=100-59  Ranmi. 

Pyr.,  etc. — In  the  closed  tube  yields  much  water.  B.B.  infusible,  but  exfoliates  somewhat^ 
and  gives  out  light  A  weak  rose-red  with  cobalt  solution.  Witli  the  fluxes  intumesoes  and 
affords  a  clear  colorless  glass.    The  Snanim  mineral  reacts  for  iron. 

Obs.- Occurs  at  the  mines  of  Schischimsk,  district  of  Slatoust, 
implanted  on  talc  schist ;  at  Snarum,  Norway,  iu  serpentine. 

Named  hydrotalcUe  in  allusion  to  its  resembling  talc,  but  containing 
much  more  water,  and  volkncrite^  alter  Captain  Volkuer. 

HoughiU  of  Shepard  (Am.  J.  Sd,  II.  xil  210),  from  near  Oxbow, 
and  near  Somerville  in  Rossie,  St.  Lawrence  Co.,  New  York,  is  hydro- 
talcite,  derived  from  the  alteration  of  spinel  The  color  is  white ; 
lustre  faint,  pearly.  H.=2'6.  G.=2-0— 21.  The  crystals  are  in 
all  conditions,  from  the  pure  spinel  to  octahedrons  with  rounded 
edges  and  pitted  or  irregular  surfaces,  and  it  also  occurs  iu  flattened 
n^Ddulea.  The  nurfaces  are  sometimes  soft  and  altered,  when  the 
edges  or  angles  have  the  hardness  of  spinel.  S.  W.  Johnson,  who 
has  redescribed  the  mineral,  obtained  in  one  analysis  (Am.  J.  Sci., 
a  xil  861),  *1  19-743,  Mg  36-i9-J,  (5  8*458,  insoluble  spinel,  etc, 
>^-264,  silica  3*020,  water  (by  diff.)  24223.  The  whole  loss  by  igni- 
tion in  one  trial  was  40*8rt  p.  c. ;  which  would  give  33  to  34  p.  c.  of  water. 
dolomite,  spinel,  phlogopite,  graphite,  and  serpentine. 


It  is  associated  with 


215.  PTROAURrm.    Pyroaurit  JgeUtrom,  (Efv.  Ak.  Stockh.,  xiil  608,  1865, 

Hexagonal.     In  six-Bided  tables. 

Color  snbmetallie,  gold-like.     Siibtranslucent. 

Comp.— Petf-f  6Mg;ft  +  6tt=(i?e  +  S>rg*)fl:*  +  2tt=Se8quioxyd  of  iron  28*9,  magnesia 
35-8,  water  40-8=100.  Corresponds  to  1  of  Wmntte  +  6  of  hrudU^  with  6  fi[  in  addition,  diflering 
from  hydrotalcite  in  the  presence  of  iron  in  place  of  alumiuunL    Analysis :  Igelstrom  (I  a) : 

3Pe  23-92        %  34-04        fl  34-66         0  7-24. 

Pyr.,  etc. — Yields  water.    B.B.  invisible.    Perfectly  soluble  in  muriatic  acid. 
Obi. — ^From  the  Longban  iron-mine  in  Wermland. 

216.  GUMMrm.  Peste  Uranokker  pt  Wem,,  Min.  Syst,  26,  1817,  Hoflftn.  Mul,  iv.  a,  279. 
lichtes  Uranpecherz  Freiesleben,  Uranisches  Gummi-Erz  BreiOu^  Uib.,  GO,  1880,  Char.,  218, 
1932.  Urangnmmi  BreWu^  Handb.,  908,  1847.  Phosphor-Gummit  Berm,,  J.  pr.  Ch.,  Ixxvl  327, 
1S59. 

Amorphons.     In  rounded  or  flattened  pieces,  looking  much  like  gum. 

H.=2-6— 3.  G.  =±=3-9— 4-20,  Breith.  Lustre  greasy.  Color  reddish- 
yellow  to  hyacinth-red,  reddish-brown.  Streak  yellow.  Feebly  trans- 
lacent. 


Comp.— (^,  Fo)  1^,  with  some  opal  silica,  phosphate  of  lime,  and  other  impurities, 
educed  the  O  ratio  for  1^*,  fi,  Si,  £[,  2 :  24 :  5  :  26,  or  1 : 1  for  oxyds  and  water.    Hence 


HormaDS 
deduced'  the  O  ratio  for  1^*,  fi.  Si,  £[,'  2 :  24 :  5  :  26,  or  1 : 1  for  oxyds  and  water.'  Hence  analogous 
to  Ummie,  and  sustaining  the  supposed  close  relation  of  uranium  and  iron.  Analysis:  Kerstei 
(Sdiw.  J.,  bm.  18) : 


le 


^ 

Hn 

Ca 

Si 

P 

fi           F,As 

12-00 

0*06 

6-00 

4-26 

2-30 

14-76            «r.=99-8«. 
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Some  specimens  oootain  traces  of  vanadic  acid. 

Pyr.,  etc — Yields  much  water  and  a  bituminous  odor.  With  salt  of  phosphorus  in  O.F.  gi 
a  jellow  bead,  becoming  green  in  R.F.  (due  to  uranium),  leaviug  an  undissolved  skeleton 
silica. 

Obs. — From  Johanugeorgenstadt,  with  uraninite. 

217.  P8II«OM£!I<ANB.  Derb  Brunsten  pt.  WaJL,  Min.,  268,  1747.  Magnesia  indurata 
C^OTM^.,  Min.,  106,  1758.  Schwarz  firaunsteinorz  pt.  TTt^ti.,  Bergm.  J.,  1789,886.  VcrhurU 
Schwarz-Braiinsteinerz  pt.  Emmerling,  Min.,  *v.  532,  Karsien,  Tab.,  54,  1800.  Verb.  Schw; 
Manganerz  pt.  Kar8t.t  Tab.,  72,  1808.  Schwarz-Eisenstein  pt  Wem,,  v,  Leonkj  etc.  Bl 
Hematite,  Black  Iron  Ore,  Compact  Black  ^langancse  Ore.  Hartmauganerz.  Psilomelane  Jfo 
Trans.  R.  Soc.  Edinb.,  1827. 

Massive  and  botryoidal.     Reniforni.     Stalactitic. 
H.=5— 6.     G.=3'7— 4'7.     Lustre  snbiiietallic.     Streak  brownisli-bla< 
shining.     Color  iron-black,  passing  into  dark  steel-gray.     Opaque. 

Oomp. — (fia,  l6[n)  Mn-4-Mn  +  nfi]([n  [  +  aq] ;  or,  for  the  anhydrous  kinds,  (fia,  Mn)  Mn  +  : 
Each  of  these  formulas  is  equivalent  to  simply  R^  0\  Ranmielsberg  writes  for  the  mineral  i 
Mn)  Mn'-f  fi,  with  some  Mn  as  mixture.  For  the  Elgersburg  ore  (anal.  7  •  Schmid  do<luces 
formula  (]&a  Mn)  Ma*H-6;&,  which  may  be  written  (Ba,  Mn)  Mu+3flMn  +  3]l,  equivaku 
R*  0'  +  3  iV  0*+3fl=R'  0"+}^  As  the  mineral  occurs  only  ma8.sive,  the  true  nature  of 
species  is  doubtful 

Analyses:  1,  2,  Turner  (Edinb.  Trans.,  xi.);  3,  Fuchs  (Schw.  J,  IxiL  255);  4,  Rammelsb 
(Handw.,  ii.  78);  5,  K-  List  (J.  pr.  Ch.,  Ixxxiv.  60);  6,  Scheffler  (Arch.  d.  Pharm.,  xxxv.  260);  < 
Schmid  (Pogg.,  cxxvi.  151) : 


1.  Schneeberg 

2.  Roman^che 

3.  Baireuth 

4.  Horhausen 

5.  Olpe 

6.  Bmenaa 


SInMn 

0 

Ba 

It 

69-80 

7-36 

16-36 

70-97 

7-26 

16-69 



81-8 

9-5 

4-5 

81-36 

918 



304 

85-17    4-49 


83-3      9-8 


1-36 


5-8 


7.  Elgersburg       (G.=4-307)  68-27    815     17-27 

8.  Oehrenstock     (G.=4134)  70-54  10-09 
».  Nadabula         (G.=4-332)  82-46    9-87 


10-92 


0-01 


6-22,  Si  0-26=100  Turner. 
4-13,  Si  0-95=100  Turner. 
4-2=100  Fuchs. 

3-39,  §i  0  53,  On  096,  3Pe  143,  Ca  0 

Iff  a,  Mg  0-32  =  100-61  Rai 

4-02,  Cu  1-28,  Co  0-81,  CaO-37,  in 

2-51  I 

4-8,  Ca  1-8,  Xl  2-1,  Fe  03,   Si  1-) 

99-1  Schef 

4-84,  8i  0-51,  Po  0-10,  Xl  u-31,  ^bO 

Mg  0-02,  Ca  010,  Na  0-08=99*82  Sohi 

0-21     5-86,  Si  0-32,  Fe  0*17,  Xl  0-21,  Cu  C 

lilgO-13,  Ca  1-26,  Na0-25=100-21  Schi 

3-05     3-21,  Pe  0*30,  Xl  0*08,  '^o  0*29,  CuC 

Mg  0-03,  Ca  0-20,  Na  0-22=99-74  Schi 


Other  varieties  of  the  so-called  psilomelane  contain  little  or  no  water.  Analyses :  1  o^  d; 
bruch  (Ramm.  1st  Suppl.,  121);  11,  Ebelmen  (Ann.  d.  M.,  III.  xix.  156);  12,  Rammelsberg  (P0 
IxviiL  72);  13,  Schultz  (Ramm.  Min.  Oh.,  lOOtt) :  ' 

,  Ca  0-91,  Cu  0-40,  §i  0-52=100-^ 

1-06     1-67,  I?e  0-77,  Si  0-60=99-47  Ebelmeil 
0-21   [1-43],  Ca  0-60,  Cu  0*30,  Co  0*54,  Si  d^ 

106  Rd 
[0-23],  Ca  1-05=100  Schultz.  | 


Wn 

0 

Ba 

fe 

10. 

11. 
n. 

Tlmenau               7  7 -28 
Gy.  Haute  Saone  70-60 
Heidelberg          70*17 

15-62 
14-18 
1516 

0-12 
6-56 
8-08 

5-29 
4-05 
2-62 

13.  Schneeberg  80*27     14'10 


435 


L  igrriition ;  i 

ioe. 

rs  with  pyf 


Pyr.,  etc. — In  the  closed  tube  most  varieties  yield  water,  and  all  lose  oxygen  on 
the  fluxes  reacts  for  manganese.    Soluble  in  muriatic  acid,  with  evolution  of  chlorine. 

Obs.— This  is  a  common  ore  of  manganese.    It  is  frequently  in  alternating  layers  \ 
site.    It  occurs  in  botryoidal  and  stalactitic  shapes,  in  Devonshire  and  Cornwall ;  at  Ilefeld  in 
Harz;  also  at  Johanngeorgenstadt.  Schneeberg,  Ilmenau,  Siegen,  etc.;  at  Elgersburg  and  Oeh 
Itock)  Thunngia,  and  Nadabula,  Hungary. 

It  forms  mammiliary  masses  at  Chittenden,  Irasburg,  and  Brandon,  Yt. 

Named  from  i/'iA^s.,  smooVt  or  nakedf  and  /icXa;,  black. 
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218.  WAD.  (A)  BOa  MANGANESE.  Magnesia  friabilis  terriformis  OrmsL,  Min.,^  106,  1758 
Garthy  Ochre  of  Mang.,  Black  Wad  pt,  Kxrwan^  Min.,  1784,  170G.  Schwarz  Braunsteinen 
Kangaosdmum,  Karst^  Tab.,  1808.  Braunor  Eisenrabm  Wem.  Bog  Manganese.  Ouatite 
BwL,  MiD^  241,  1841.  Groroilite  Berlh.,  Ann.  Ch.  Phys.,  li.  19,  1832,  Beissacherit  Haid, 
Jahrb.  G.  Reichs.,  viL  609,  1850. 

(B)  ASBOUTE.  ?CobaltanQ  nigrum  Agric^  Bonnann.,  469,  1529.  Srart  Kobolt-Jord,  Mio  ' 
Cob.  terrea  fuliginea,  WoEL,  Min.,  285,  1747.  Kobalt-Mulm,  Ochra  Gob.  nigra,  Or<mbL^  Min., 
211, 1758.  Eobolt-Erde,  Schwarser  Erdkobalt,  Russkobalt,  Kobaltmanganerz,  Germ.  Earthy 
Cobalt,  Black  Gobalt  Ochre.  Cobalt  ozyde  noir  H.,  Tr.,  iv.  1801.  Eakochlor  (fr.  Lausitz) 
Breiih.,  Char.,  240,  1832,  Handb.,  896,  1847.  Asbolan  (fr.  Kamsdorf,  eta)  Breiih.,  Handb., 
332,  1847. 

(C)  LAMPADITE.  Kupfermangan  LampadiuSj  Neuo  Erfahr.  im  Gebiete  der  Ch.,  etc,  iL 
70.  Kupfermangauerz  Breiih.,  in  Ilofim.  Min.,  iv.  b,  201,  1818.  Cupreous  Manganese.  Pelo- 
konit  G,  F.  JHchier,  Pogg.,  zzi.  591,  1831.    Lampadite  ffuot,  Min.,  238,  1841. 

The  manganese  ores  here  included  occur  in  amorphous  and  reniform 
masses,  either  earthy  or  compact,  and  Bometimes  incrusting  or  as  stains. 
They  are  mixtures  of  different  oxyds,  and  cannot  be  considered  chemical 
compounds  or  distinct  mineral  species. 

Il.=0*5 — 6.  G. =3— 4*26;  often  loosely  aggregated,  and  feeling  very 
light  to  the  hands.     Color  dull  black,  bluish  or  brownish-black. 

Gomp.,  Var. — Rammelsberg  considers  them  related  essentially  to  psOomelane  under  the 
formula  R  Jti^^-lSC  (or  2  fi),  but  mixed  with  other  ingredients. 

Varieties:  (A)  Manganesian;  (B)  Cobaltiferous ;  (C)  Cupriferous. 

A  fioG  Manganese.  Consists  mainly  of  oxyd  of  manganese  and  water,  with  some  oxyd  of 
iron,  and  often  silica,  alumina,  baryta.  The  Derbyshire  wad  sometimes  gives  the  angle  of  barite, 
lOr  42',  with  which  mineral  it  is  in  part  impregnated.  The  wad  of  Leadhills  is  pseudomorphoua 
after  calclte.  OrorailHe  occurs  in  roundish  masses  of  a  brownish-black  color,  and  reddish-brown 
screak;  with  H.  sometimes  0—6*5;  it  is  f^om  Groroi  in  Mayenne,  Yicdessos,  and  Gautcrnf  in 
Prance.  Reissacheriie  is  the  ore  analyzed  by  Hornig  (anal.  14),  which  is  remarkable  for  the 
amount  of  water.  Knot's  name  oucUiU  is  from  the  French  spelling  of  wad.  Wad  is  of  English 
origin.  The  wad  of  the  Cumberland  miners  is  graphite,  a  wrong  use  of  the  word,  says  Ma  we  in 
his  Mineralogy  of  Derbyshire. 

B.  AsBOLiTE,  or  Earthy  Cobalt,  is  wad  containing  oxyd  of  cobalt,  which  sometimes  amounts  to 
3-'  p.  e  Named  from  a-i'tsn^sooi  (or  Asbolan  from  fia$tXaiv(,>^  to  soil  like  soot).  For  anal.  15-17, 
Rammelsberg  writes  the  formula  (Co,  Cu)  Mn'-h4  H.  Breithaupt's  aicochlor  includes  the  ore 
from  Rengersdorf  in  Lausitz  (anal.  15),  having  H.  =  i— 2*5,  G.=315— 8'29. 

CL  Lampadite,  or  Cupreous  Manganese.  A  wad  containing  4  to  18  p.  a  of  oxyd  of  copper, 
aod  often  oxyd  of  cobalt  also.  It  graduates  into  black  copper  (Melaconite  or  Kupferschwiirze). 
G.=3'i — :;-2.  Pelocanite  is  a  brownish-black  variety,  having  a  liver-brown  streak;  H.=3 ;  G.= 
2-o^jli_  2-567 ;  from  Ecmolinos  in  Chili. 

Spedal  formulas  have  been  written  for  several  of  the  following  analyses ;  but  these  bog  miner- 
als are  not  simple  species. 

Analyses:  1,  Klaproth  (Beitr.,  iii.  811);  2,  3,  Turner  (Edinb.  J.  Sci.  N.  &,  ii.  213);  4,  6,  Ber- 
thier(Ann.  Ch.  Phy?.,  IL  19);  6,  Wackenroder  (Kastn.  Archiv.,  xiiL  302,  xiv.  257);  7,  Scheflaor 
[Arch.  d.  Pliarm.,  xxxv.  260):  8,  Rammelsberg  (Pogg.,  IxiL  157);  9,  Igelstrom  (Jahresb.,  xxv. 
^i);  10,  11,  Beck  (Rep.  Min.  N.  Y..  55);  12,  Berthier;  13,  Bahr  (J.  pr.  Oh.,  liii.  308,  fr.  Oefv. 
Ak.  Stockh.,  240,  1850);  14,  K  Hornig  (Jahrb.  G.  Reichs.,  viL  312) ;  15,  Klaproth  (Beitr.,  ii.  808) ; 
I'j,  Dobereiner  (Gilb.  Ann.,  IxviL  333);  17,  Ranunelsberg  (Pogg.,  liv.  551);  18,  Kerston  (Schw. 
J.,  Ixvl  1);   19,  Rammelsberg  (Pogg.,  liv.  546);  20,  Bottger  (ib.): 


L   Wad. 


iSiu        Sin 

0 

Pe 

fia 

I  Chnsthiil 
2.  Devonshire 
1  Derbyahiro 

68- 
7912 
38-69 

8-82 

6-5 

52-34 

1-0 
1-4 
5-4 

17-6,  Si  80,  0  10  Klaproth. 

10-66=100  Turner. 

10-29,  insoL  2-74=  109-36  I 
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4.  VicdeBBOB 
6.  GroroUite 
6.  Baden 


69*8 
62-4 


32-73 


'  7.  nmenau  66*5     

8.  Riiboland  67*50   

9.  Westgothland     82-51 

10.  Hillsdale,  K  T. 68*50 

11.  AusterUtz,    "     68-50 

1*2.  Siegen  68*5     

13.  Skidberg  66-16 


14.  Gasteln 


15.  Lausitz 

16.  Kamsdorf 

17.  " 


3416 


0        Pe     fia       Cu    tL 

11-7 12*4,  3tl7*0=  100-9  Berthier. 

12-8      6*0     15*8,  clay  3-0=100  Berthier. 

9.33    4-0  3 1*33,  l»b  12-33,  l»b  8*0,  ^^e  0-33,  Si  01] 

^       quartz  2'6t)  ^ 

1 2-1      1  -0    8-1         9-8,  §i  2*5=  i  00  ScheflQer. 

13-48     1*01  0-36       10*30,  Si  0*47,  Ca4-22,  K  3-66=100  1 

0-77   5-58,  Si  1-43,  Xl  6*30,  Ca  1-91,  M 

0*69=99-21Igld 

16*76   11*50,  insol.  3*25=UiOBcck. 

22-00   17*00,  insoL  2*50=100  Beck. 

10-4      6*7 12*9  (with  loss),  3tl  10*7,  Quartz  1*8  J 

2-70  15-34 Co 0*02  12*07,  Si  0*92,  Xl  0^6,  Ca  059,  N 

0-28,  it  0-28=99*ll  Bah 

14-16   16-90,  CaO  7*59,  sand  27*27  Hornig 

IL  Earthy  CobaU;  Asbolite. 

0       Fe    fia  Co  Cu     fl 

l*9-4»  0*2     17*0,  Si  24*8,  il  20*4=97-8  Kl 

6*78 32-05  22*90=92*94  D. 

9*47    4*56  0*50  19*45  4*35  21*24,  fi: 037=99-94  Eamm. 


in.   Cupreous  Manganese;  Lampadite;  Kupferschwarze,  or  Black  Copper,  inpaH, 

liln    Sin       0       Fe     Ifta     Co       Cu      ^ 

18.  Schladcenwald   74-10   012   —     4-80  20*10,   Si  0-3,   gypsum    106: 

100-47  Kerste 

19.  Kamsdorf  49-99   8*91    4*70  1-64    0-49*  14*67  14-46,  fig  0*69,  K  0-52,  Si  2-7 

Ca  2-25=101*061 

20.  "  53-22 9-14     1-88  1*70     0-14»>  16-85  1694,  fc  0*65,  Ca  2*86=103-44: 

*  With  ozyd  of  mangonete.  ^  With  ozy  d  of  nickel. 

Pyr*,  etc. —  Wad  reacts  like  psilomelane.  Earthy  cdbaU  gives  a  blue  bead  with  salt  of  pliG 
phorus,  and  when  heated  in  R.F.  on  charcoal  with  tin,  some  specimens  yield  a  red  opaque  be] 
(copper).  Oupreous  manganese  gives  similar  reactions,  and  three  varieties  give  a  strong  ma: 
ganeae  reaction  with  soda,  and  evolve  chlorine  when  treated  with  muriatic  acid. 

Obs. — ^The  above  ores  are  results  of  the  decomposition  of  other  ores — partly  of  oxyds,  at 
partly  of  mang^nesian  carbonates.  They  occur  at  the  localities  above  mentioned,  and  nia? 
other  places.  Wad  or  bog  manganese  is  abundant  in  the  counties  of  Columbia  and  Dnchcs 
N.  Y.,  at  AusteJitz,  Canaan  Centre,  and  elsewhere,  where  it  occurs  as  a  marsh  deposit,  an 
according  to  Mather,  has  proceeded  from  the  alteration  of  brown  spar ;  also  in  the  south-w  0 
part  of  Martinsburg,  Lewis  Co.,  in  a  pwamp.  There  are  large  deposits  of  bog  manganese  at  Bli 
Hill  Bay,  Dover,  and  other  places  in  Maine. 

Earthy  cobalt  occurs  with  cobalt  pyrites  at  Riechelsdorf  in  Hesse ;  Saalfeld  in  Thuringia : 
Nertschinsk  in  Siberia;  at  Alderly  Edge  in  Cheshire.    An  earthy  cobalt  occurs  at  Mine  la  Molt 
Missouri,  which  contains  10  or  11  p.  c.  of  oxyd  of  nickel,  besides  oxyd  of  cobalt  and  copper,  wil 
iron,  lead,  and  sulphur;  also  near  Silver  Bluff,  South  Carolina,  affording  24  p.  c.  of  oxyd  of  cobn 
to  76  of  oxyd  of  manganese. 

Cupreous  manganese  is  found  at  Sclilackenwald,  and  at  Kamsdorf  near  Saalfeld ;  at  Lauterbci 
in  the  Harz.     Feloconiie  is  fVom  Remohnos,  Chili,  where  it  occurs  with  cbrysocoUa,  or  malaoliit 

Vahvacitb.  Varvacite,  referred  to  on  p.  171  as  an  altered  manganite,  approaches  a  wad; 
composition.  Phillips  obtained  (Phil.  Mag.,  vi.  281,  vii.  284)  Mn  63*:s,  0  31*7,  A  5*0;  or  M 
81*7,  0  13*3,  tL  5*0.  A  similar  compound  from  Ilefeld  in  the  Harz  (in  part  pseudomorphous  afl 
calcite)  afforded  Turner  fi[n  80*79,  0  1423,  fi  4-98=100,  and  Duflos  (Schw.  J.,  Ixiv.  81)  A 
81-40,  0  13-47,  fl  6-13=100. 
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If.  OXYDS  OF  ELEMENTS  OF  THE  ARSENIC  AND  SULPHUE 
GROUPS,  SERIES  IL 

1.  ABSENOUTE  GROUP.    Comp.  BO'.    Isometria 

219.  Absbnoutb  As  0'  220.  SsNAHacoNrm  Sb  0* 

2.  VALENTIN IXB  GROUP.    Comp.  R0».    Orthorhombic. 

221.  Yalbsitinitb  SbO'  224.  Molybditb  MoO' 

222.  (?)BisiaTB  BiO'  225.  TUNOSTITB  WO' 

223.  (?)KARSiJsnTB  BiO'+[iBL£q 

a.  KERMESITE  GROUP.    Ck>mp.  R  O',  with  S  repladng  part  of  0.    Monodinlo. 

226.  KEBiCBsrrs  Sb  (0,  S)' 

<  CERVANTITE  GROUP.    Comp.  R  0'+ R  0». 

227.  CwLVASTm  SbO*+SbO*. 

Appendiz.'-22S.  Stdiconitb  Sb  0*+aq.    229.  YoLasBm  Sb  O'+aq. 


219.  ARSENOUTB.  Arsenicum  natirum  farinaoeum,  A.  n.  crystallinum,  Wall,  224,  1*74*7. 
A.  calciforme  OronsL,  207,  1758.  A.  cubicum,  etc.,  Linn.,  17G8.  White  Arsenic  i/»^  1771. 
Arsenic  blanc  natif  I\\  Naturlichor  Arsenikkalk.  Arsenikbliithe  £ar«l,  Tab.,  79,  1800. 
Arsenic  oxide  JS.  Acide  arsenieux  Fr.  Ozjd  of  Arsenic,  Arsenous  acid.  Arsenige  Saure 
Gemu    Arsenit  Hdid.,  Handb.,  487,  1845.    Arsenolite  Dana,  Min.,  130,  1854. 

Isometric.  In  octahedrons  (f.  2).  Usually  in  minute  capillary  crystals, 
similarly  aggregated,  or  crusts  investing  other  substances.  Also  botryoidal, 
stalactitic;  earthy. 

H.==l-5.  G.= 3-698,  Roget  &  Dumas,  .  Lustre  vitreous  or  silky.  Color 
white,  occasionally  with  a  yellowish  or  reddish  tinge.  Streak  white,  pale 
yellowish.     Transparent — opaque.     Taste  astringent,  sweetish. 

Comp. — 'Sjs=Oxygen  24*24,  arsenic  75-76=100. 

Pyr.,  etc. — Sublimes  in  the  closed  tube,  condensing  above  in  minute  octahedrons.  B.B.  on 
diarcoal  volatilizes  in  white  fumes,  giving  a  white  coating  and  an  alliaceous  odor.  Slightly  soluble 
in  hot  water. 

Obs.— Accompanies  ores  of  silver,  lead,  arsenical  iron,  cobalt,  nickel,  antimony,  etc.,  as  a  result 
of  the  decomposition  of  arsenical  ores.  Occurs  at  Andreasberg  in  the  Harz ;  at  Wheal  Sparnou 
'hi  Cornwall ;  Joaddmsthal  in  Bohemia ;  Eapnik  in  Hungary ;  tho  old  mines  of  Biber  in  llanau  ; 
the  Ophir  mine,  Nevada ;  the  Armagosa  mine,  Great  Basin,  CaL 

Arsenolite  has  been  observed  as  a  furnace  product  in  orHuyrhcnnbic  crystals,  probably  isomorphoua 
with  valentinite.  Zs  and  Sb  are  known  to  be  isodimorphous.  The  prismatic  form  is  obtained  from 
sublimation  at  a  temperature  above  200**  C,  and  the  isometric  at  one  much  lower. 
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As  the  jame  arseniie  is  used  in  chemistiy  for  compounds  of  arsenons  add,  the  author  in  1854 
changed  it  to  arsenoUte. 

Alt. — Native  arsenic  is  often  covered  by  a  blackish  crust  or  powder,  which  has  been  considered 
a  subozyd  (As) ;  but  accordiug  to  Suckow,  it  is  a  mixture  of  metallic  arsenic  and  arsenoos  add. 

220.  SENARMONTTTB.    Antimoine  ozyde  octa^rique  H,  de  SenarmorU,  Ann.  Ch.  Pfay&, 

III.  zzzL  504:,  1851.    8enarmontite  Dana,  Am.  J.  ScL,  IL  xiL  209,  1851. 

Isometric ;  in  octahedrons  (f.  2).  Cleavage :  octahedral,  in  traces.  Also 
granular  massive ;  in  crusts. 

H.=2— 2*5.  G.=5'22 — 5'3.  Lustre  resinous,  inclining  to  subadaman- 
tine.     Transpai'ent — translucent.     Colorless  or  grayish.     Streak  white. 

Comp. — 5b  (like  valent!nite)= Oxygen  16-44,  antimony  83*56=100,  with  sometimes  1  p.c.of 
lead  and  l  to  3  p.  c.  of  grayish  clay,  Rivot  (1.  c.). 

Pyr.,  etc. — In  the  closed  tube  fuses  and  partially  sublimes.  B.B.  on  charcoal  fuses  easily^  and 
gives  a  white  coating ;  this  treated  in  R.F.  colors  the  outer  flame  greenish-blue.  Soluble  in 
muriatic  acid. 

Oba. — A  result  of  the  decomposition  of  stibnite  alid  other  ores  of  autiraony.  First  found  in 
the  district  of  Haraclas  in  Algeria ;  occurs  also  at  Perneck  near  Malaczka  in  Hungary ;  KndellioQ 
in  Cornwall ;  the  antimony  mine  of  S.  Ham,  Canada.  The  octahedrons  from  Algeria  are  some- 
times nearly  \  in.  in  diameter. 

Named  after  H.  de  Senarmont,  who  first  described  the  species. 

221.  VALENTIN r W.  Chaux  d'antimoine  native  (fr.  Chalanches)  Mongez^  J.  dePhys^  xxiii 
66,  1783 ;  (fr.  Przibram)  Rossler^  Crell's  Ann.,  1787,  l  33A.  Antimoniiun  spatosum  album  ndo 
quel,  ib.,  1788,  L  623.  Wciss-Spiesglaserz  Wem.,  Hoffm.j  Bergm.  J.,  385,  398,  1789.  Weiss- 
Spiessglanzerz  Ztopr.,  Crell's  Ann.,  1789,  i.  9j  BeUr.,  iiL  183,  1802.  Antimoine  oxyd^  H.,  Tr., 
iv.  1801.  White  Antimonial  Ore  Kirwan,  L  251,  1796.  White  Antimony,  Oxyd  of  Antimony. 
Antimonbluthe  v.  Leonh,,  Handb.,  160,  1821.  Exit^le  BeucL,  Min.,  615,  1832.  Exitelile  CTiop- 
nian,  Kin.,  39,  1848.    Yalentinit  Raid.,  Handb.,  606,  1845. 

179  Orthorhombic.     /a/=136°58';  (9Al-i=105°  35' ;  a: 

A 7S,     J  :  6'=3-5868  :  1  :  2-5365.     Observed  planes :  /,  e-t,  j^-t,  1-t, 

P,  ""^  A\  4-i„2-2.  l-zAl-t,adj.,=70^32',ftAi-i=129°32',yAt-i= 
\/  \  111°  31'.  Often  in  rectangular  plates  with  the  lateral 
edges  bevelled,  and  in  acictilar  rhombic  prisms.  Cleavage  : 
/,  "highly  perfect,  easily  obtained,  Twins :  composition- 
plane,  i'\  producing  an  aggregation  of  thin  plates.  Also 
massive  ;  structure  lamellar,  columnar,  granular. 

H.  =  2*5 — 3.      G.  =  5*566,   crystals  from   Braunsdorf. 
Lustre  adamantine,  iA  often  pearly  ;  shining.    Color  snow- 
white,  occasionally   peach-blossom  red,   and   ash-gray   to 
brownish.     Streak  white.     Translucent — subtransparent. 

Comp. — ^Sb=Oxygen  16-44,  antimony  83*56=100.  Analysis:  1,  Vauquelin  (Hauy*8  M.in.,  It 
274);  2,  Suckow  ( Jahresb.,  1849,  733): 

1.  Allemont     Oxyd  of  antimony  86        Ibid,  with  Fe  3        Silica  8=97. 

2.  Wolfach  "  "         91-7  "         Fe  12        "      0*8,  Sb  6-3=100. 

Mongess,  who  makes  the  first  mention  of  this  mineral  fh)m  a  discovery  of  the  adcular  variety  at 
AUemont,  correctly  regarded  it  as  native  oxyd  of  antimony,  as  afterwara  confirmed  by  Vauquelin, 
and  by  Bossier  (1.  c.)  lor  the  Bohemian  variety.  Prof.  Haoquot  and  Klaproth  annouunoed  in 
1788,  1789,  the  probable  presence  in  the  latter  of  muriatic  add;  but  in  1802  Klaproth  pronounoed 
thi£  also  pure  oxyd  of  antimony. 

vr.j  etc.— Same  as  for  senarmontite. 
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Obs. — Occurs  with  other  antimoDial  ores,  and  results  from  their  alteration.  Found  at  Przi* 
bram  in  Bohemia^  in  veins  traversing  metamorphic  rocks ;  at  Felsobanya  in  Hungarr,  with  stibnite 
and  arsenopjrite ;  Malaczka  in  Hungary ;  Braunsdorf  near  Freiberg  in  Saxony";  Allemont  in 
Dauphiny.    Also  at  the  autimony  mine  of  South  Ham,  Canada  East. 

ArUiinon&phyUiie  of  Breithaupt,  of  unknown  locality,  occurring  in  thin  angular  six-sided  prisms, 
is  probably  valentinite.  _ 

The  prismalic  form  of  Sb  is  obtained  from  solutions  at  a  temperature  above  lOO^O. 

Named  after  Basil  Valentine,  an  alchemist  of  tho  15th  century,  who  discovered  tlie  properties 
of  antimony. 

222.  BISMITB.    Oxyd  of  Bismuth,  Bismuth  Ochre.    Wismuthocker  Germ,    Bismuth  oxyd^ 

Dr,    Bismite  DantL 

Crystalline  form  not  observed.  Occnre  massive  and  disseminated,  pul- 
venilent,  earthy ;  also  passing  into  foliated. 

6.=4:'3611,  Biisson.  Lnstre  adamantine — dull,  earthy.  Color  greenish- 
yellow,  straw-yellow,  grayish-white.     Fracture  conchoidal — earthy. 

Comp.— Bi=Oxygen  10*35,  bismuth  89*65=100,  along  with  some  iron  and  other  impurities. 
Analysis  by  Lampadius  (Handb.  ch.  Anal,  286) : 

Oxyd  of  bismuth  86*4,     oxyd  of  iron  5*1,    carbonic  acid  4*1,    water  3-4:=99. 

Suckow  obtained  for  another  from  Fiehtelgebirge,  derived  from  the  decomposition  of  aikinite 
Pio  Verwitt,  im  Min.,  14),  Bi  96*5,  Is  IS,  l?e'  U»  2-0=  100. 

Pyr.,  etc. — In  the  closed  tube  most  specimens  give  off  water.  B.B.  on  charcoal  fbses,  and  ia 
ea^sily  reduced  to  metallic  bismuth,  which  in  O.F.  gives  a  yellow  coating  of  oxyd.  Soluble  in 
moicacid. 

Obs. — Occurs  pulverulent  at  Schneeberg  in  Saxony,  at  Joachimsthal  in  Bohemia ;  with  native 
gold  at  Bere?of  in  Siberia;  in  Cornwall,  in  St.  Roach,  and  near  Lostwithiel. 

Dr.  Jackson  reports  an  oxyd  of  bismuth  not  carbonated,  as  occurring  with  the  totradymite  of 
Tirginia. 

See  farther,  Bismutitb,  p  716. 

223.  KARTSTiTNlTll.    Eareliult  Hermann,  J.  pr.  Gh.,  Ixxv.  448,  1858. 

Massive.  Structure  crystalline.  Cleavage  in  one  direction  rather  dis- 
tinct. 

H.=2.  G.=6"60,  Herm.  Lustre  strongly  metallic  within.  Color  lead- 
gray. 

Oomp«— Bi  with  Bi  &    Analysis :  Hermann  (I  c.) :  • 

0  [5-21]  S  3-53  Bi  91*26=100 

Pyr.,  etc. — ^In  tube  gives  sulphurous  acid  but  no  sulphur,  yielding  a  gray  slag  with  globules 
of  bismuth. 

Obs*— From  the  Savodinsk  mine  in  the  Altai,  alon^  with  hessite  (telluric  silver).  The  mineral 
is  not  homogeneous,  containing  along  with  the  metallic  substance  a  gray,  earthy  mass  of  bismu- 
tite.  By  treating  the  powdered  mass  with  muriatic  acid,  a  metallic  powder  remains,  which,  ex* 
amlred  with  a  lens,  and  washed,  proves  to  be  entirely  free  from  any  native  bismuth,  and  is  the 
mineral  karelinite. 

Named  after  Mr.  KareUn,  the  discoverer. 

224.  MOLYBDITB.  Molybdena  or  Molybdio  Ochre,  Molybdio  Acid.  Molybdiinocker  Germ 
Mc^ybdine  Greg  A  Letteom,  This  Min.,144,  1854,  Brit.  Min.,  848,  1858.  Molybdite  Breith.,  a 
H.  Ztg,  XYil  126,  1868. 

Orthorhorabic.  /a/=136°  48',  and  isomorphous  with  valentinite,  Breith 
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(fr.  artif.  ciyst).     In  capillary  crystallizations  tufted  and  radiated;  also 
subfibrous  massive  ;  and  as  an  earthy  powder  or  incrustation. 

H.=l--2.  6.=:4'49— 4*50,  Weisbach.  Lustre  of  crystals  silky  to  ada- 
mantine ;  earthy.     Color  straw-yellow,  yellowish-white. 

Comp.~So=Oxygen  84*29,  molybdenum  GS'T  1=100. 

Pyr.,  etc. — B.B.  on  charcoal  fuses  and  coats  the  charcoal  with  minute  yellowish  crystals  ot 
molybdic  acid  near  the  asAay,  becoming  white  near  the  outer  edge  of  the  coating.  This  coating 
treated  for  an  instant  in  R.F.  adsumes  a  deep  blue  color,  which  changes  to  dark  red  on  continued 
h3ating.  With  borax  gives  in  O.F.  a  yellow  bead  while  hot,  becoming  colorless  ou  cooling :  in 
R.F.  a  saturated  bead  Incomes  brown  or  black  and  opaque.  With  salt  of  phosphorus  gives  a  yel- 
lowish bead  in  O.F.,  becoming  green  when  treated  in  R.F.  and  allowed  to  cool 

Oba. — (Occurs  with  molybdenite,  from  which  it  is  probably  derived,  at  the  foreign  localities  of 
that  species ;  at  Adun  Tschilou  in  Dauria,  and  at  Pitkaranta  on  L.  Ladoga,  in  silky  tufts  of  cap- 
illary crystals. 

In  N.  Hamp.,  at  Westmoreland,  earthy ;  in  Penn.,  at  Chester,  Delaware  Co. ;  Georgia,  Heard 
Co.,  in  silky  fibrous  tufts;  in  the  gold  region,  a  few  miles  north  of  Virginia  City,  Nevada, 
in  subfibrous  masses,  and  tufted  crystallizations  of  a  deep  yellow  color  (csillfidmolyhdaie  of  ironhy 
D,  D.  Owen,  in  Proc.  Ac  Phllad.,  vL  108,  but  shown  by  Genth  to  be  this  species  mixed  wit!i 
Umonite). 

Artificial  crystals  of  molybdite  afforded  A.  E.  Nordenskiold  the  planes  0,  i-i,  i-Xy  i-J,  f-l,  i-I,  t-7, 
and  the  following  angles:  OaH=I57"  7',  Oa  H=148*'  6',  OAS-i=l40''  3',  i-lAi-^zrlue**  12  ; 
and  gave  a :  6 :  c=0-4792 : 1:0*3872.  Doublingthe  vertical  axis,  a:  6:  c=0'95s4:  1:  0-3872,  whicb 
is  very  closely  the  relation  in  the  corresponding  acid  of  vanadiimi,  which  has  a:b:  c=  0*9590  :  J  *. 
0*3832.    The  above  dimensions  correspond  to  /A/=137*'  40/ 

226.  TUNGSTTTB.    Tungstic  Ochre  B.  SilHman,  Am.  J.  ScL,  iv.  62,  1822.    WolfVamockcr, 
Scheelsaure  Germ,  Wolfiramine  Ltttnom  &  Grtg^  This  Min.,  1864,  Brit.  Mm.,  349,  185:i. 

Pulverulent  and  earthy. 

Color  bright-yellow,  or  yellowish-green. 

Oomp.— W,  or  pure  tungstic  acid = Oxygen  20-7,  tungsten  79-3=100. 

Pyr.,  etc. — B  B.  on  charcoal  becomes  black  in  the  inner  flame,  but  iuftisible.  With  salt  of 
phosphorus  gives  in  O.F.  a  colorless  or  yellowish  bead,  which  treated  in  B.F.  gives  a  blue  glass  ou 
cooling.    Sr^oluble  in  alkalies,  but  not  in  acids. 

Obs.— Occurs  with  wolfram  in  Cumberland,  and  (Cornwall  England;  at  Lane's  mine,  Mod  roe, 
Ct.,  filling  small  cavities  in  other  ores  of  tungsten,  or  coating  them,  and  has  resulted  from  thtir 
decomposition  ;  in  Cabarrus  Co.,  N.  0. ;  at  St.  Leonard,  near  Limoges,  rarely  in  distinct  cubes  of 
a  sulphur-yellow  color  on  wolfram  and  quartz,  a  fine  specimen  of  which  is  contained  in  the  cab- 
inet of  Mr.  Adam  of  Paris. 

Artificial  crystals,  according  to  A  E.  Nordenskidld  (Pogg.,  cxiv.,  22:i),  are  orthorhombic,  with 
/A  /=  1 10^  and  a\h\  c=0-4026  : 1 :  0-6»66 ;  G.=6'802— 6-3S4.  These  axes  approximate  to  those 
of  molybdite,  if  for  c,  §c  is  substituted,  and  then  this  axis  is  made  the  vertical ;  the  axes  be.ooni- 
uig<r4G44:  1  : 0-4026. 

The  name  Wolframint  is  changed  to  TungsliiA  in  order  to  get  rid  of  the  chemical  termination 
»fie.     WolJramiJlA  has  been  used  for  another  spedos. 

226.  EBRMSSITB.  Rod  Spitsglasmalm,  Antimonium  SuL  et  Ars.  mineralisatum,  Mincru 
Ant  oolorata,  Wofi.,  239,  1747  (fr.  Braunsdorf),  OronsLy  203,  1768.  Antimonium  plumosum 
V.  Bom^  Lithoph.,  i.  137,  1772.  Mine  d'antimoiue  en  plumes,  ib.  granuleuae,=K.ermes  mineral 
natif;  Sojge,  Min.,  ii.  261,  1779,  (2e  Lwte,  Crist,  iii.  66,  60,  1783.  Roth-Spiesglaserz  Weru.,  1789. 
Rothspiessglanzerz  Emmerling,  Min.,  1793;  Klapr.y  Beitr.,  iii.  132,  1802  (with  anal,  making  it 
an  oxysulphid).  Antimoine  oxyde  sulfure  if.,  Tabl,  1809.  Red  Antimony.  Spiessglanzl)lendo 
pt  Ilausm.  Handb.,  225,  1^13.  Antimony  Blende /aTneion,  Min.  ill  421,  1820.  Antimonalonde 
Xeon/t.,  Handb.,  167,  1821.  Kerm^  Beud.,  Tr.,  11  617,  1832.  Eermeaite  Chapman,  Mio.,  01, 
1843.    PyroBtibit  Gloek.,  Syn.,  16,  1847.    Pyrantimonite  Brtfitt. 

Monoclinic.      ^=77*"  51';    (?  A  i-f =102°  9',  0  A  1-i,  plane  on  acute 
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edge,  =115^  36',  0  A  |-t=149°  57'.    Cleavage:  basal.    Usually  lu  tufts  of 
capillarj  crystals,  consisting  of  elongated,  slender,  six-sided  j)ri8ms. 

n.=l— i-5.  G.=4*5— 4'6.  Lustre  adamantine,  inclining  to  metallic 
Color  cherry-red.  Streak  brownish-red.  Feebly  translucent.  Sectila 
Thin  leaves  slightly  flexible. 

Comp.~Sb  0' +  2  SbS*= Antimony  75*3,  sulphur  19*8,  oxjgen  49= 100.  Analyses:  H.  Rose 
(Pogg.,  iii  453,  the  sulphur  separately  determined): 

1.  Braunsdorf  Antimony  74*45  Oxygen  5  29  Sulphur  20*49 

2.  "  "  76'66  *'        4*27  "        20-49 

Pyr.,  etc. — In  the  closed  tube  blackens,  fuses,  and  at  first  gires  a  white  sublimate  of  ozyd  of 
antimony;  with  strong  heat  gives  a  blade  or  dark-red  sublimate.  In  the  open  tube  and  on 
charcoal  reacts  like  stibnite. 

Obs.— Results  from  the  change  of  gray  antimony.  Occurs  in  veins  in  quartz,  accompanying 
stibnite  and  valentinite,  at  Malaczka  near  Posing  in  Hungary ;  at  Braunsdorf  near  Freiberg  in 
Saxony;  at  AUemont  in  Dauphiny;  at  New  Cumnock  in  Ayrshire,  Scotland;  at  South  Ilam, 
Ckm&da  East. 

The  iMsr  ore  (Zundererz)  has  been  shown  to  be  wholly  distinct  fh)m  red  antimony. 

Arti£ — This  species  is  the  compound  long  known  in  chemistry  under  the  name  of  kei'mes. 


227.  CERVANTITB.  Spiesglanzokker  pt  Ka/rsL,  Mus.Lesk.,  L  534,  1789,  Tab.,  54,  78,  1800. 
Antimony  Ochre  pt  Antimonocher  pt.  Germ.  Gelbantimonerz  (from  Hungary)  Breiih.,  Char., 
98, 1823,  224,  1832.  Acide  autimonieux  Ih^r.,  Min.,  iL  654,  1845.  Autimonous  Add,  Anti- 
monoso-antimonic  Ozyd.    Cervantite  DanOt  Min.,  1854. 

Orthorlioinbic.  In  acicular  crystallizations.  Abo  massive;  as  a  crust, 
or  a  powder. 

H.=4— 5.  G.  =4*084.  Lustre  greasy  or  pearly,  bright  or  earthy. 
Color  isabella-yellow,  sulphur-yellow,  or  nearly  white,  sometimes  reddish- 
white.     8treak  yellowish-white  to  white. 

Oomp.— Sb 0*,  or  Sb O'+Sb 0*=0xygen  20-8,  antimony  79*2=100.  Analyses:  1,  Dufrenoy 
(L  a);  2,  Bechi  (Am.  J.  Sci.,  II.  xiv.  61);  3,  Phipson  (0.  R.,  Iii.  752): 

0  Sb  CaC         3Pe 

1.  Cervantes  16-85        67*50  11-46        1*50,  gangue  2^0=99*80  Dufrenoy. 

2.  Pereta,  Tusc.       19*47        78-83  1*25,  gangue  0-75=1 0<) -30  Bechi 

1  Borneo  65*00  Pe,  ':M  1000,  Si,  etc.,  21-25,  fl  3-75=100  Phipson. 

The  compound  Sb  0*+Sb0*,  free  of  water,  is  formed  by  different  methods  in  chemistry,  as  by 
the  roasting  of  stibnite,  or  of  valentinite,  eta ;  and  when  pure  it  is  white. 

Pyr.,  etc. — B.B.  infusible  and  unaltered;  on  charcoal  easily  reduced.  Soluble  in  muriatic 
add. 

Obs. — Occurs  at  various  mines  of  stibnite,  and  results  from  the  alteration  of  this  and  other 
antimonial  ores.  Found  at  Cervantes  in  Galicia,  Spain;  Chazelles  in  Auvorgne;  Felsobanya, 
Kremnitz.  and  elsewhere  in  Hungary;  Pereta  in  TuBcany  (anal.  2) ;  near  St.  Minvers,  at  Wheal 
Lea,  at  Wheal  Eine,  and  at  Endellion,  in  Cornwall;  in  Ayrshire,  Scotland,  at  Hare  Hill;  in 
Borueo.  in  rhombic  prisms  half  an  inch  long,  terminating  in  two  planes,  and  also  massive ;  at  the 
Carmen  mihe  at  Zacualpan  in  Mexico;  at  South  Ham,  Canada  East;  in  CaUfomia,  Tulare  Co.,  at 
Pass  of  Ban  Amedio,  with  stibnite. 

Phipson  makes  the  Borneo  mineral  a  hydrate,  with  the  formula  8b  0*  +  ft.  But,  as  Brush 
observes  (Am.  J.  Sci.,  II.  xzziv.  207),  the  ozyd  of  iron  and  silicate  of  alumina  present  as  impuri- 
ilesL  in  a  pale  yellowish  or  reddish-white  mineral,  would  have  had,  in  combiuation,  at  least  3  p.  c. 
Df  the  W8t<!r,  if  in  the  states  of  limonite  and  kaolin.  Moreover,  the  fact  which  Phipson  statei\ 
±dt  the  mjieral  is  unaltered  when  heated,  is  farther  evidence  that  it  is  not  a  lydrate. 
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228.  STIBICOKITE.  Antimony  Ochre  pt  (Syu.  under  Oervantite).  Stibiconise  B&ud^  Tr.,  ti 
616,  18;{2.  Stiblith  Blum  di  Ddffs,  J.  pr.  Ch,  xL  318.  Stibioonite  Brwh,  Am.  J.  ScL,  IL 
xxxiv.  207,  18G2. 

Massive,  compuct.     Also  as  a  powder  and  in  crusts. 

1 1. =4— 5*'.  G.- 5-28,  B.  &,  D.  Lustre  pearly  to  earthy.  Color  pale  yellow  to  yellowish- 
wliite,  reddish-white. 

Formula  given,  Sb  0*4-lt=0iygen  19*6,  antimony  14*9,  water  5-5=100. 
Analysis :  Blum  &  Delffs  (L  c.) : 

0  Sb  As  It 

Goldkronach  19-64  75-88  tr,  4*68=100  B.  ft  D. 

Beudant  states  tliat  stibiconite  yields  water,  and  he  makes  it  in  his  formula  antimonious  acid 
with  xti.  Bhim  ft  Delffs  say  that  the  water  Uiey  obtained  was  probably  mechanically  mixed,  but 
no  reason  for  ihis  conclusion  is  given.  Volger  states  (Entw.  Min,,  7-2,  18.^4)  that  the  stibiconite 
is  a  mixture  of  the  following  hydrous  species  with  cervantite  and  valeutinitc.  The  coropouad 
Sb  0*  +  tL  has  lieen  formed  artificially;  but  its  existence  in  nature  appears  still  to  be  doubtful 
Bcudant  mentions  no  particular  locality.  Blum  ft  Delffs  enumerate  others  besides  Goldkronach 
in  Bavaria,  but  evidently  aim  to  Include  all  localities  of  antimony  ochre. 

Fariziteof  A.  Arents  (Am.  J  Scl,  II.  xhiL  3r)2)  appears  to  be  a  hydrous  oxyd  of  antimony  mixed 
with  various  metallic  oxyds,  as  pronounced  by  Blake  (ib,,  xliv.  119).  It  varies  in  color  from  yel- 
lowish-green to  blackish-green  and  black;  has  G.=3'8;  H.=3— 4;  and  an  even  oonchoidal 
fracture. 

An  analysis  afforded  Arents  Sb  47-05,  Cu  3-2-11,  Ag  0-1 2,  i>b  2-01,  fc  2*3.S,  tl  8-29=98*51.  It 
occurs  in  the  Blind  Spring  Aits.,  Mono  Co.,  California,  with  argentiferous  galenito,  and  antinionial 
ores  of  lead  and  silver,  from  wlioso  decomposition  it  has  probably  proceeded. 

Stetefeidiite  of  E.  Riotte  (B.  U.  Ztg.,  xxvi.  25H,  July,  I66r.)  appears  to  be  very  sunilar  to  the 
partzite.  It  occurs  massive ;  blackish  aud  brown  in  color;  H.=3-5— 4"5 ;  G.=4*i  2— 4-24,  with  a 
shining  streak. 

Stetefeldt  found  as  a  mean  of  two  analyses :  Sb  0*  43-77,  S  4-7,  Ag  23-74,  On  li-78,  Fe  1-82,  fl 
7-9;  and  thence  deduces  &b  0*  46  47,  S  4  59,  Ag  2:V28,  Cu  227,  Ji^e  241,  Cu  13-2s,  I*{  7-75=10i>. 

It  comes  from  South-eastern  Nevada,  in  the  Empire  district ;  also  in  the  Philadelphia  district 

229.  VOIiGERITE.    Antimony  Ochre  pt    Hydrous  Antimonic  Acid. 

Massive,  or  as  a  powder. 
Color  white. 

Comp Sb  0*  +  5  Tl=Oxygen  19-3,  antimony  589,  water  21-8=100,  Volger  (EntwickL  Min , 

77).     The  analysis  of  Cumenge  corresponds  to  Sb  0*4-4  fi[. 
Analysis.  Cumenge  (Ann.  d.  M,  IV.,  xx.  8(i): 

0  17  Sb  62  fl  15  Fe  1  gaugue  3  =  08. 

Sb  0*  +  5  it  if?  easily  obtained  artificially.  It  is  tasteless,  insoluble  in  water  and  acids,  and  has 
G.=^6"6,  Boullp.y  It  gives  off  its  water  at  a  heat  below  rodness,  and  oxygen  at  a  rcvl  heat  There 
is  also  a  compound  Sb  0*-f4  Tl ;  but  this  is  much  less  stable  (Watt's  Diet.  Chera.), 

Obs. — ^The  n)inoral  analyzed  by  Cumenge  was  from  the  province  of  Constantiue,  Algeria.  Vol- 
ger remarks  that  this  white  antimony  ochre  is  a  common  result  of  the  alteration  of  stibnite. 

230.  Tellcritb.  (Tellurige  Saure  Peiz,  Pogg.,  IviL  478,  1842;  Tellurite  Nicol,  Min.,  429.) 
Small  yellowish  or  whitish  spherical  masses,  radiated  in  structure,  and  a  yellowish,  earthy 
,ncriiHtation,  occurring  with  the  native  tellurium  of  Faoebay  and  Zalathna ;  is  said  to  afford  tli't 
reactions  of  tellurous  acid, 

230  A.  Tantalic  Ochres.  A  tantalic  ochre  occurs  on  crystals  of  tantalite  at  Pennikqja  in  Somcrc 
Finknd ;  cobr  brownish,  lustre  vitreous.    A.  E.  Hc/rdenskidH  I'inL  Min.,  27,  IS55. 
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231.  QOARTZ,  Kof oraWof  Theophr.,  etc.  Crrstallus  (with  allusion  to  its  hexagonal  form  and 
pyramidal  terminations)  Pttn,,  xxxvii.  9,  10;  Silcx  Plin.,  xxxvi.  371.  Crystallus,  Quartzum  csan- 
didissimum  [auriferous],  Germ.  Quertze,  Kiselstein,  Agric^  276,  etc.,  444,  46i»,  465,  1540,  1521). 
Quartz,  Kisel,  Wall,  102,  1747.     Quartz,  Kiesel,  Germ. 

Ehomboliedral,  and  for  the  most  part  hemihedral  to  the  rhomboliedroii 
(or  tetartohedral  to  tlie  hexai^onal  prism),  i?  A  7?=94°  15',  0  A  /i?=12S° 
13';  a=r0999.  Observed  planes:  (a)  Jij  -R  (or  -1),  i,  most  frequent,  ad 
in  f.  180-182,  R  and  -1  making  np  the  ordinary  pyramidal  terminations, 
and  the  latter  often  distinguishable  from  li  in  being  the  smaller  planes, 
and  sometimes  in  having  feebler  lustre  or  less  smoothness;  tlie  pyrainicl 
sometimes  consisting  of /i?  alone  (f.  183) ;  (J)  planes  2-2,  very  common,  but 
only  hemihedrally,  as  in  f.  186,  and  thus  corresponding  to  the  faces  of  a  double 
three-sided  pyramid ;  (c)  various  rhombohedrons  replacing  the  basal  edges 
of  the  hexagonal  pyramid  (as  4  in  f.  185,  f,  3,  and  -7,  -1,  in  f.  191,  others 
in  f.  192),  3,  4,  being  the  most  common  ;  also  the  rhombohedron  -^  replac- 
ing the  edges  R/ It  (f.  191,  193,  a  rough  plane,  as  usual) ;  also,  among 
other  rhombohedrons,  |^,  ^,  |,  2,  C,  7, 10,  and  the  same  in  the  negative  series, 
besides  50  others ;  (il)  various  traj^ezohedral  forms,  situated  oblicjuely  about 
the  angles  of  the  pyramids,  like  6-f  in  f  190,  and  others  in  f.  192,  193,  the 
planes  gyroidal  or  plagihedral  in  position,  and  inclining  upward  toward 
the  right  or  left,  and  thus  being  either  right-handed  as  in  f.  192,  or  left- 
handed  as  in  f.  190  ;  and  again  occurring  occasionally  on  each  solid  angle 
(as  in  f.  190),  in  which  case  they  are  hemihedral  (12  out  of  the  normal  24) ; 
or,  as  is  generally  the  fact,  only  on  the  alternate  solid  angles  (as  in  f.  192), 
when  they  are  tetartohedral  '  or,  more  rarely,  right-handed  on  one  solid 
angle,  and  left-handed  on  the  next,  another  kind  of  liemihedral  form ; 
among  them,  in  the  zone  R  :  2-2  :  i,  or  -1  :  2-2  :  i,  there  are  below  2-2 
(t  192)  the  forms  3-|,  4-^  {o'  f.  192);  O-f  (f.  190,  and  o"'  f  192),  12-ff-,  etc., 
and  many  othei-s ;  aOove  2-2,  |-|,  |-f,  |-|,  f-|,  |-»-  (f.  193),  etc.  ;  (e)  other  tra- 
pezohedrons  bevelling  the  obtuse  edges  of  the  rhombohedron  R^  as  ^3,  ^-3, 
i-|,  1-5,  etc. ;  also  (/')  many  trapezohedrons  in  other  positions ;  the  total 
number  of  different  forms  over  175. 

iAli=UV  47'  iA0-f=167°  59'  7i?A-l,  ov.  i,=103°  34'. 

iA|=154  43  iA  84=171  8  7?A-1,  adi.,=133  44. 

JA2=158  31  tA  13-11=174  39  RAi,  ov.  2-2,=113  8. 

i  A  3=165  18  -^Af  *,  ov.  2-2,=125  28  i?  A  2-2=151  6. 

i  A  2-2=142  2  iAi-|,  ov.  2-2,  =  118  7  ^  A  3  =  155  59. 

iA3-|=154  iA?=120  7^A4=152  55. 

iA4-|=16131  iAi.|=17133  ^AH=175  1. 

Cleavage:  R^  -1,  and  i  very  indistinct:  sometimes  effected  by  plunging 
a  heated  crystal  in  cold  water.     Crystals  either  very  short,  or  very  much 
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elongated,  sometimes -fine  acicular;  usually  implanted  by  one  extremity  of 
the  prism ;  occasionally  twisted  or  bent  (f.  195).  Prismatic  faces  i  com- 
monly striated  horizontally  (f.  189, 195,  196),  and  thus  distinguishable,  in 
distorted  crystals,  from  the  pyramidal.  Crystals  often  grouped  by  juxtapo- 
sition, not  proper  twins.  Frequently  in  radiated  masses  with  a  surface  of 
pyramids,  or  in  druses  having  a  surface  of  pyramids  or  short  crystals. 

Twins :  1,  Composition -face,  the  basal  plane  O ;  sometimes  (a)  revolu- 
tion-twins, or  such  as  correspond  to  a  simple  revolution  of  one-half  (made 
bv  section  parallel  to  the  base),  60°  or  180°  to  the  right  or  left,  bringing  li 
above  into  the  same  vertical  line  with  R  below,  and  revolving  otlier  planes  in 
a  like  manner  (in  f.  192  it  would  carry  half  the  gyroidaJ  planes  to  the  next 
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edge  of  the  prism,  and  half  the  bevelled  edge  to  the  place  of  these  planes). 
Very  generally  {b)  pepetration-twins^  the  forms  not  corresponding  to  a  reg- 
ular revolution,  but  to  an  irregular  interpenetration  of  unlike  pai'ts  of  the 
cr}^tal,  making  -1  to  be  distributed  in  irregular  areas 
over  i?,  and  so  also  li  over  -1,  witli  a  similar  irregular 
distribution  of  other  planes,  as  illustrated  in  f.  196,  in 
which  the  unshaded  parts  of  the  pyramidal  faces  are  -ff, 
and  the  shaded  parts  are  -1 ;  crystals  of  quartz  not 
thus  compounded  in  some  part  are  of  very  rare  occur- 
rence. 

Other  twins,  mostly  geniculating,  as  in  f.  187,  and 
very  rarely  cruciform  (represented  crucifonn  in  f.  197, 
in  order  to  exhibit  the  divergence  of  the  vertical  axes 
[axes  a]  of  the  combined  crystals,  and  other  relative 
characteristics) :  2.  C.-face  7?,  or  -1,  f.  197b  ;  diverg- 
ence of  axes  a=76°  26'  (because  the  angle  between  axis 
R^  and  a  or  -1,  is  38°  13') ;  (a)  simply  geniculating, 
like  either  half  of  197b  ;  (6)  a  three-rayed  twin,  con- 
sisting of  a  central  crystal  twinned  to  three  others  by  each  R  of  one  extrem- 
ity, f.  198a,  b.  3.  Composition  between  R  (or  -1)  and  a  face  of  the  prism, 
i,  f.  197a  ;  divergence  of  axes  a=33°  13'.  4.  C.-face  ^i?,  f.  197c  ;  diverg- 
ence of  axes  115    10'  (angle  between  axis  a  and  face  of  ^7?  being  57"^  35'; 


198a 


198b 


observed  only  in  simple  twins.  5.  C.-face  1-2,  or  plane  truncating  edge  of 
pyramid  between  E  and  -1  (a  mode  of  twinning  that  belongs  ratlier  to  the 
true  hexagonal  system  than  to  the  rhombohedral,  and  showing  that  tlie 
rhorabohedral  character  is  often  crvstallogenically  but  feebly  dominant  in 
the  species),  illustrated  in  f.  187  and  197e  ;  divergence  of  axes  ^=81°  44' 
(because  the  angle  between  axis  a  and  the  pyramidal  edge  is  42°  17'); 
observed  in  geniculating  or  juxtaposition  twins  like  f.  187,  and  either  half 
of  195e;  there  are  two  kinds,  one  (a)  in  which  faces  R  are  corresjiondent 
in  position  in  the  two  parts ;  (J)  in  which  they  are  not  so.  6.  Composition 
between  the  plane  truncating  edge  of  pyramid  (or  1-2)  and  that  truncating 
edffe  of  prism  (or  i-2),  f.  197d  ;  angle  ot  divergence  42°  17'. 

massive  ;  coarse  or  fine  granular  to  flint-like  or  crypto-crystalline.  Some- 
times mammillary,  stalactitic,  and  in  concretionary  forms. 

H.=7.  G.=2-5-2-8;  2-6413-2-6541,  Beudant;  2-663,  De\nlle.  Lustre 
vitreous,  sometimes  inclining  to  resinous  ;  splendent — nearly  dull.  Color- 
less when  pure ;  often  various  shades  of  yellow,  red,  brown,  green,  blue, 
black.     Streak  white,  of  pure  varieties ;  if  impure,  often  the  same  as  the 
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color,  but  irincli  paler.  Transparent — opaque.  Fracture  perfect  conclioi 
dal — subconchoidal.  Tough — brittle — friable.  Polarization  circular,  tlion 
being  a  colored  centre  instead  of  a  central  cross,  and  the  rings  of  colo 
aromid  enlarging  as  the  analyzer  is  turned  to  tlie  right  in  right-handed  crvg 
tals  (f.  192),  or  left  in  left-handed  (f  190) ;  and  colored  spirals  are  seiMi 
which  rotate  to  the  right  or  left,  when  the  incident  light  and  enievjjcen 
light  are  polarized,  one  circularly  and  the  other  plane. 

For  observing  the  polarization,  plates  of  the  crystal  are  cut  at  right  angles  to  the  axis.  1 
twins  the  component  parts  may  be  both  right-handed  or  both  left-handed  (as  in  those  of  Daiipliin 
and  the  Swiss  Alps) ;  or  one  may  be  of  one  kind  and  the  other  of  the  other.  Moreover,  suc-cti 
Bive  layers  of  deposition  (made. as  tlie  crystal  went  on  enlarging,  and  often  exceedingly  thin)  ar 
sometimes  alternately  right  and  left-handed,  showing  a  constant  oscillation  of  polarity  in  the  cours 
of  its  formation ;  and,  when  this  is  the  case,  and  the  layers  are  regular,  cross-sections,  eianiino 
by  polarized  light,  exhibit  a  division,  more  or  less  perfect,  into  sectors  of  1  liO",  parallel  to  ih 
plane  /?,  or  into  sectors  of  60".  If  the  layers  are  of  unequal  thickness,  there  are  broad  areas  o 
colors  without  sectors.  In  f  199  (by  Duscloizeaux,  from  a  crystal  from  the  Dept.  of  the  Audc),  hal 
of  each  sector  of  60**  is  right-handed,  and  the  other  half  left  (as  shown  by  the  arrows),  and  the  dar 
radii  are  neutral  bands  produced  by  the  overlapping  of  layers  of  the  two  kinds.    In  f.  2oO,  from 
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crystal  of  amethyst  (also  by  Descloizeaux),  the  alternate  white  and  black  lines  in  each  banded  secK 
are  due  to  alternate  right  and  left-handed  layers,  parallel  lo  R  The  fact  of  a  structure  hi  layei 
is  easily  made  manifest  by  means  of  fluoric  acid,  it  corroding  successive  layers  unequally.  TI] 
osteriated  int(^rnal  structure  is  often  apparent  in  an  asteriated  arrangement  of  shades  of  color  c 
of  degrees  of  transparency.  Biaxial  polarization  is  sometimes  a  consequence  of  the  composit 
structure  (as  in  crystals  from  Euba,  near  Schemnitz). 

In  crystals,  the  planes  R  and  —I,  when  not  distinguishable  by  different  degrees  of  Instn 
sraoothnens,  or  striation,  may  be  by  etching  with  fluoric  acid,  this  process  going  on  unequally  i 
the  two  directions  and  producing  a  difference  of  surface,  besides  often  developing  the  layers  lhs> 
were  superimposed  in  the  growth  of  the  crystal,  alluded  to  above. 

For  papers  on  cryst.  of  quartz,  see  Weiss,  Mag.  Ges.  nat  Fr,  Berlin,  vii.  163;  Ilaidingc 
Brewster's  J,  i.  322,  1824;  Gr.  Rose,  Ber.  Ak.  MOnchen,  1844.  Pogg.,  Jxii.  326.  Destloizoau] 
Mem.  Crist.  Quartz.  Ann.  Ch.  Phys.,  xlv.  129,  1855,  and  Mem.  Acad.  Sci.,  iv.  404,  4to.  I8:i>;  (, 
Sella,  R.  Acad.  Sci.  Torino,  8vo,  1856,  and  Studii  Min.  Sarda,  4to,  Torino,  1856;  Websky,  Pop,: 
xcix.  296,  1856,  ZS.  G.,  xvii.  348,  1865;  Lang,  Pogg.,  c.  351,  1857;  Hessenberg,  Min  Not.,  i.  1 
ii  3.  Jenzsch,  Pogg.,  cxxx.  597,  from  whom  figs.  195A— F  are  taken.  F.  Leydolt  on  the  striu 
ture  of  quartz  crystals  as  developed  by  means  of  fluoric  Kcid,  Ber.  Ak.  Wien,  xv.  69,  1 855. 

Oomp.— Pure  silica,  or  ^i= Oxygen  53;H3,  silicon  46-67  =  100.  In  massive  varietios.  0:lci 
mixed  with  a  httle  opal-silica.  Impure  varieties  contain  oxyd  of  iron,  carbonate  of  limo,  cl;ij 
Band  and  various  minerals.  Quartz-silica  has  been  supposed  to  bo  insoluble  in  a  hot  solution  «« 
potash,  and  to  be  thus  distinguishable  from  opal-silica.  But  since  the  investigations  of  Rauimol^ 
berg  (Pogg.,  cxii.  177)  it  has  been  questioned  whether  in  a  very  finely  divided  state,  and  espcci. ; 
such  as  constitutes  the  compact  (cryptocrystalline)  chalcedony  or  flinty  it  is  not  more  or  L. 
soluble.  Rammelsberg  subjected  a  number  of  kinds  of  quartz  tq^the  action  of  a  hot  p<»:r^ 
solution,  and  the  following  are  part  of  his  results;  under  ign.  and  S  the  total  loss  is  givei;.  ^.i 
then,  in  brackets,  the  part  from  drying  over  sulphuric  acid  • 
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QUARTZ.  10^ 


Tltrcons  massive  quartz,  Querbach 
Gray  hornstone,  SchDeeberg 
Agate,  Saxony,  G.  2*661 
Chalcedony,  Faroe,  G.  2  624 

"  Hungary,  G.  2  603 

Ghrysoprase,  Silesia,  G.  2 '636 
Eint,  G.  2-62,  263 

From  the  high  specific  gravity  of  kinds  aflbnliTig  a  large  percentage  of  soluble  silica,  it  appears 
that  the  soluble  silica  is  not  all  amorphous  or  opal-silica.  Jcnzsch  has  announced  (Pogg..  cxxvi 
19T)  that  there  is  a  second  modification  of  amorphous  sUica,  distiuct  fh>m  opal,  and  hitherto 
unrecognized  (see  under  OpalX  having  G.=2*6,  like  quartz.  This  suggests  an  explanation  of  the 
above.  But  the  hyalite  variety  of  opal,  having  G.=2*18.%  gave  Rammelsberg  9'6  to  19*9  p.  c  of 
issohAk  silica.  To  explain  this  fact  by  the  same  metliod  still  another  modification  of  silica  would 
be  required— an  insoluble  kind,  having  the  low  specific  gravity  of  opaL 

Pyr.,  etc. — B.B.  alone  unaltered.  With  soda  dissolves  with  effervescence ;  unacted  upon  by 
salt  of  phosphorus.     Soluble  only  in  fluohydric  acid. 

Var<— 1.  Cryetallized  (phenocrystalline),  vitreous  in  lustre.  2.  Flint-like  massive,  or  crypto- 
ciTstalline.  The  first  division  indudes  all  ordinary  vitreous  quartz,  whether  having  crystalline 
faces  or  not.  The  varieties  under  the  second  are  in  general  acted  upon  somcwliat  more  by 
attritioo,  and  by  chemical  agents,  as  fiuoric  acid,  than  those  of  the  first.  In  all  kinds  made  up 
of  layers,  as  agate,  successive  layers  are  unequally  eroded. 

A.    PHSKOCBTSTALLTNE  or  VlTREOnS  TABlEnES. 

1.  Ordinary  OrysiaUieed;  Hock  Oryskd.  Colorless  quartz,  or  nearly  ao,  whether  in  distinct  crys- 
taU  or  not  (a)  Regular  crystals,  or  limpid  quartz;  (h)  right-handed  crystals;  (c)  left-handed; 
(4)  catremoua  crystals,  having  deep  cavities  parallel  to  the  faces— occasioned  by  the  interference 
of  ifflpuritios  during  their  formation ;  (e)  cap-quartz,  made  up  of  separable  layers  or  caps,  due  to 
the  deposit  of  a  litUe  clayey  material  at  Intervals  iu  the  progress  of  the  crystal ;  (/)  drusy  quartz, 
a  crust  of  small  or  minute  quartz  crystals ;  (g)  radiated  quartz,  oflen  separable  into  radiated  parts 
having  pyramidal  terminations;  (h)  fibrous,  rarely  delicately  so,  as  a  kind  from  Orange  river,  near 
t^pe  of  Good  Hope. 

2.  Asteriaied;  Star-quarts  (Stem-quartz  Germ.).  Containing  within  the  crystal  whitish  or 
olored  radiations  along  the  diametral  planes.  Part  if  not  all  asteriatod  quartz  is  asteriated  in 
prvhrizatioD,  as  above  described. 

H.  Amethystine;  AmdhyH  (AniBvcrov  Theophr.,  eta).  Clear  purple,  or  bluish-violet.  The  color 
is  supposed  to  be  due  to  manganese.  But  Heintz  obtained  in  an  analysis  of  a  Brazilian  specimen, 
besides  s'dica,  0'0l»7  oxyd  of  iron,  0'6236  lime,  0-0133  magnesia,  and  004 18  soda;  and  he  con- 
siders the  color  owing  to  a  compound  of  iron  and  soda.  The  structure  is  composite,  as  illustrated 
in  C  199,  200,  and  the  shade  of  violet  is  usually  deepest  parallel  to  the  planes  R. 

i.  RoK.  Rose-red  or  pink,  but  becoming  paler  on  exposure.  Common  massive,  and  then 
nsnally  mudi  cracked.  Lustre  sometimes  a  little  greasy.  Fuchs  states  tliat  the  color  is  due  U>> 
titanic  add;  he  found  1  to  H  p.  c.  in  specimens  from  Babenstein,  near  Bodenmais.  It  nb^ 
come  in  part  from  manganese. 

5.  Yellow ;  False  Topax.  Yellow  and  pellucid,  or  nearly  so ;  resembling  somewhat  yellow  topaz, 
bat  very  different  in  crystallization  and  in  absence  of  cleavage. 

6.  Smokyj  Cairngorm  SUm:  (Mormorion  P/tn.,  xxxviL  6S).  Smoky-yellow  to  smoky-brown, 
and  often  transparent ;  but  varying  to  brownish-black,  and  then  nearly  opaque  in  thick  crystals. 
TLe  color  is  probably  due  to  titanic  acid,  as  crystals  containing  rutile  are  usually  smoky.  Called. 
cairngorms  from  the  locality  at  Caimgorum,  S.  W.  of  Banff,  in  Gotland. 

I.  MiOcy.     Milk-white  and  nearly  opaque.    Lustre  often  greasy,  end  then  called  greasy  quartz. 

8.  Sid^te,  or  Sapphire-quartz.  Of  indigo  or  Berlin-blue  color;  a  variety  occurring  in  an 
impnre  Umestone  at  GoUiug  in  Saltzburg. 

9.  SageniUc  Containing  within  acicular  crystals  of  other  minerals.  These  acicular  crystals 
are  most  commonly  (a)  rufMe,  the  mineral  called  from  such  specimens  sagenUe  (fr.  aaYn'^rii.a  net)  by 
d3  Saossure  (sec  under  Buttle).  They  may  also  be  (b)  black  tourmaline;  (c)  gothito ;  (d^  stibuite ; 
I?)  asbestus;  (/)  actinolite;  {g)  hornblende;  (h)  epidote. 

!0.  Cats  Bye  (Katzenauge  Germ.j  (Eil  de  Chat  Fr.).  Exhibiting  opalescence,  but  without  pris- 
ffladc  colors,  especially  when  cut  en  (xibochon,  an  eff'ect  due  to  fibres  of  asbestus. 

I I.  Aveniurine.    Spangled  with  scales  of  mica  or  other  mineral 

12.  Impure  from  Ae  presence  of  distinct  minertUs  distributed  densely  through  the  mass.  The 
toore  common  kinds  are  those  in  which  the  impurities  are :  (a)  ferruginous^  either  red  or  yellow 
oxyd  of  iron;  (&)  ehlorUiCy  some  kind  of  chlorite;  (c;  adinoUtic;  {d\  inicaceous;  (e)  arenaceous^  or< 
sand. 
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Quartz  crystals  also  occur  penetrated  by  yarious  minerals,  as  topaz,  corundum,  chrysobei 
garnet,  dififerent  species  of  tlie  hornblende  aud  pyroxene  groups,  kyanite,  zeolites,  caldte  ij 
other  carbonates,  rutile,  stibnite,  hematite,  gothite,  magnetite,  fluorltei  gold,  silver,  anthrad 
etc.  As  quartz  has  been  crystallized  through  the  aid  of  hot  waters  or  of  steam  in  all  ages  do' 
to  the  present,,  and  is  the  most  common  ingredient  of  rocks,  there  is  g^ood  reason  why  it  shoi 
be  found  thus  the  enveloper  of  other  crystals. 

18.  Conlaining  liquids  in  caviiits.  These  liquids  are  seen  to  move  with  the  change  of  posit 
of  the  crystal,  provided  an  air-bubble  be  present  in  the  cavity ;  they  may  be  detected  also  by  t 
refraction  of  light  The  liquid  is  either  water  (pure,  or  a  mmeral  solution),  or  some  petroleum-1 
or  other  compound.    (See  p.  761.) 

B.  Cryptocbystallinb  Varieties. 

1.  CkcUcedony  (Murrhina  P/tTi.,  xxrvii.  7.  lamris  pt.  Theophr,  laspis  pt  Plin.^  zxxviL 
Murrliina,  Germ,  Chalcedonius,  Agric.^  466,  1546,  ChaloedoD,  Achates  viz  pellucida,  nebul^ 
colore  griseo  mixta,  WaU.^  83,  1747.  Oalcedoine  FrJ),  Having  the  lustre  nearly  of  wax,  j 
either  transparent  or  translucent.  Color  white,  grayish,  pale-brown  to  dark-brown,  bla 
tendon-color  common ;  sometimes  delicate  blue.  Also  of  other  shades,  and  then  having  oti 
names. 

Often  mammillary,  botryoidal,  stalactitic,  and  occurring  lining  or  jQUing  cavities  in  rocks, 
is  true  quartz,  with  some  disseminated  opal-quartz.  A  gray  chalcedony  from  Hungary  affoii 
Redtenbacher  (Ramm.  Min.  Cli.,  1007)  §i  9887,  Fe  0-63,  Ca C  0-62=10002. 

2.  (Jamdian  i^i$,6iov  Theophr.  Sarda  PW».,  xxxviL  28,  idi,=  Germ.  Cameol,  Agric.^  468,  1^ 
Cameol,  Agates  fere  pellucida,  colore  rubescento,  WaU.,  82,  1747.  Oomaline  Fr,).  A  clear 
chalcedony,  pale  to  deep  in  shade ;  also  brownish-red  to  brown,  the  latter  kind  (Sardoine  \ 
reddish-brown  by  transmitted  light 

Heintz  found  that  the  red  color  was  due  to  oxyd  of  iron,  obtaining  in  an  analysis  f'e  0  050  | 
3tl  0081,  Mg  0*028,  ^  00043,  Na  0-075.    It  has  been  supposed  to  be  of  organic  origin. 

3.  Chrysoprase  (not  Chrysoprasus  aniiq.).  An  apple-green  chalcedony,  the  color  due  to 
presence  of  oxyd  of  nickel  Klaproth  found  in  that  ol  Silesia  (Beitr,,  ii.  127)  Si  96*  1 6,  Al  0*08, 
0u8,  Ki  1*0,  Ca  0-83,  fl  1-85=100;  and  Rammelsberg,  in  the  same  (Pogg.,  exit  188),  Si  97 
3Pe,  Ni  0-41,  Oa,  fig  0-51,  tl  2*08. 

4.  Prcise.  Translucent  and  dull  leek-green ;  so  named  from  v^yAvov^  a  leek.  Always  regardej 
a  stone  of  httle  value.  The  name  is  also  given  to  crystalline  quartz  of  the  same  color.  *'  Vil^ 
est  turbffi  Prasius."  says  Phny. 

5.  Flasma  (laspis  pt.  Pliu.^  xxxvii.  37).  Rather  bright-green  to  loek-green,  and  also  someti! 
nefarly  emerald-green,  and  subtranslucent  or  feebly  translucent ;  sometimes  dotted  with  whit« 

Heliotrope^  or  BioodsUme^  is  the  same  stone  essentially,  with  small  spots  of  red  jasper,  looj 
like  drops  of  blood. 

The  laapiSj  or  jasper  of  the  ancients,  was  a  fieraitransparent  or  translucent  stone,  and  inclii 
in  Pliny's  time  all  bright-colored  chalcedony  excepting  the  camelian  (Sard).  He  gives  spJ 
prominence  to  sky-blue  and  green,  and  mentions  also  a  shade  of  purple  (the  color  of  the  best 
says),  a  rose  color,  the  color  of  the  morning  sky  in  autumn,  sea-green,  terebenthiue  color  (y^ 
like  turpentine,  as  interpreted  by  King),  smoke-color  (his  capnias),  eta ;  but  in  general  there 
tXugQ  of  blue,  whatever  the  shade.  The  green  kinds  may  have  been  chrysoprase  or  plasma, 
perhaps  a  variety  of  jade,  a  stone  known  in  Europe  since  the  Stone  age.  The  green,  with  a 
running  through  it  (Monogrammos),  may  have  been  plasma,  or  jade,  with  a  narrow  seaii 
white  quartz. 

Pliny's  FrasiuSf  spotted  with  red,  was  our  heliotrope;  his  HeUoirope  (xxxviL  60)  was  a  \ 
green  stone  (prase  or  plasma)  veined  with  blood-red  (jasper);  and  the  jasper  was  so  abuni 
a  part  as  to  g^ve  a  general  red  reflection  to  the  whole  when  it  was  put  in  water  in  the  face  oi 
sun,  whence  the  name  from  riAiof,  ffun,  and  rpiiru,  to  iam. 

6.  Agate  ('Axarijj  [fr.  Sicily]  Theophr,  Achates  pt  Plii^  xxxviL  54.  Onyx  pt  P/tn., 
24).  A  variegated  chalcedony.  The  colors  are  either  (a)  banded ;  or  (/?)  in  douds ;  or  (y)  d^ 
visible  impurities. 

a.  Banded,  The  bands  are  delicate  parallel  lines,  of  white,  tendon-like,  wax-like,  pale  and  I 
brown,  and  black  colors,  and  sometimes  bluish  and  other  shades.  They  follow  waving  cr  zi| 
courses,  and  are  occasionally  concentric  circular,  as  in  the  eye-agate  {Leucophthalmus  Plin.,  x^ 
62,  and  Triophihalmus  ib.,  7 1).  The  fine  translucent  agates  graduated  into  coarse  aud  opaque  kj 
The  bands  are  the  edges  of  layers  of  deposition,  the  agate  having  been  formed  by  a  depos 
silica  from  solutions  intermittently  supplied,  in  irregular  cavities  in  rocks,  and  deriving  their 
centric  waving  courses  from  the  irregularities  of  the  walls  of  the  cavity.  As  the  cavity  ca 
contain  enough  of  the  solution  to  fill  it  with  silica,  an  open  hole  has  been  supposed  to  be  ret^ 
on  one  side  to  permit  the  continued  supply ;  but  it  is  more  probable  that  it  passes  through  the  < 
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kjen  by  osmosis,  the  denser  Boliition  outside  thus  supplying  sQica  as  fast  as  it  is  deposited  with- 
in. The  colore  are  due  to  traces  of  organic  matter,  or  of  ozyds  of  uron,  manganese,  or  titanium, 
and  largely  to  differences  in  rate  of  deposition.  The  layers  differ  in  porosity,  and  therefore  in  the 
rate  at  which  they  are  etched  by  fluoric  acid ;  and  consequently  the  etching  process  brings  out 
the  different  layers,  and  makes  engravings  that  will  print  exact  pictures  of  the  agate.  Owing  also 
to  the  unequal  porosity,  agates  may  be  varied. in  color  by  artificial  means. 

A  brown  banded  agate  afforded  Bedtenbacher  (Ramm.  Min.  Ch.,  1007)  Si  98*91,  Fe  0*72,  Ca  0 
0'31=99-94. 

0.  Irregularly  clouded.    The  colors  various,  as  in  banded  agate. 

A  whitish  clouded  var.  (a)  is  probably  the  Leucachates  Plin.  (fr.  A<w«rf«,  toTUie) ;  (b)  a  wax-colored, 
his  C<rachaies  (fr.  cera^  wax)^  a  name  that  may  have  been  applied  also  to  ordinary  wax-colored 
dialcedony,  as  the  stone  was  one  in  little  repute ;  (c)  a  reddisli,  his  Sardackaies,  or  cameliau-agateb 
The  last  probably  ioduded  also  banded  kinds.  JJemacluUea  (fr.  <ir»o,  blood)  was  probably  a  true 
lightK»lored  agate,  blotched  with  red  jasper,  "blushing  with  spots  of  blood,"  as  says  Solinus 
(Kiag,  p.  207),  of  which  there  are  very  beautiful  kinds,  and  not  Bimple  red  jasper.  /aspachaie$ 
iiost  have  been  an  agate  in  which  bluish  and  greenish  shades  (iaspis)  predominated.  These 
names  are  given  by  Pliny  without  accompanying  descriptions. 

y.  GAors  due  io  viaibli  impurities,  (a)  Mnss-agaie^  or  Modui-^Ume^  filled  with  brown  moss-like  or 
dendritic  forms  distributed  through  the  mass,  {b)  Dendritic  Agaie,  containing  brown  or  black 
dendritic  markings.    These  two  are  the  DendrachcUes  Plin.  (fr.  itv^itm'^  a  tree). 

There  is  also  6.  AgaUzed  wood :  wood  petrified  with  clouded  agate. 

7.  Onyx  {^Ovi^x^ov  Tlieophr,  Onyx  pt.  [rest  agate,  stalagmite,  q.  v.]  P««.,  xxxvil  24)  like 
igate  in  consisting  of  layers  of  different  colors,  but  the  layers  are  in  even  planes,  and  the  banding 
caerefore  straight,  and  hence  its  use  for  cameos,  the  head  being  cut  in  one  color,  and  another 
semng  for  the  background.  The  colors  of  the  best  are  perfectly  well  defined,  and  either  whit« 
and  black,  or  white,  brown  and  black  alternate. 

8.  Sardimyx  (Plin.,  xxxvii.  23).  Like  onyx  in  structure,  but  includes  layers  of  carnelian 
(sard)  along  with  others  of  white  or  whitish,  and  brown,  and  sometimes  black  colors. 

9.  Agaie-Jasper.    An  agate  consisting  of  jasper  with  veinings  and  cloudings  of  chalcedony. 

10.  SHicious  sinter.  Irregularly  cellular  quartz,  formed  by  deposition  fVom  waters  containing 
silica  or  soluble  silicates  in  solution.  t 

U.  FlifU  (Silex  pt.  Plin,^  Fouerstein  G^flrm.).  Somewhat  allied  to  chalcedony,  but  more  opaque, 
and  of  doll  colors,  usually  gray,  smoky-brown,  and  brownish-black.  The  exterior  is  often  whitish, 
from  mixture  with  lime  or  chalk,  in  which  it  is  imbedded.  Lustre  barely  glistening,  subvitreous. 
Breiiks  with  a  deeply  conchoidal  fracture,  and  a  sliarp  cutting  edge.  The  flint  of  the  chalk  forma- 
tion consists  largely  of  the  remains  of  infusoria  (Diatoms),  sponges,  and  other  marine  productions. 
The  silica  of  flint,  according  to  Puclis,  is  partly  soluble  silica.  See  on  this  point  p.  194. 
There  is  usually  one  per  cent  or  so  of  alumina  and  peroxyd  of  iron,  with  one  or  two  of  water. 
The  coloring  matter  of  the  common  kinds  is  mostly  carbonaceous  matter. 

12.  Ilonuione  (Silex  pt.,  Plin.^  Hornstein  Germ.).  Resembles  fljnt,  but  more  brittle,  the  frac- 
ture moro  splintery.  Cheri  is  a  term  often  applied  to  hornstone,  and  to  any  impure  flinty  rock, 
iriduding  the  jaspers.  A  grayish  chalcedonic  hornstone  from  Marienbad  afforded  Kersten  Si  90*30, 
Al  :vlO,  Fe  3-73,  Ag  1-28,  Cu  0*94,  I^a  and  fc  0  70,  ft  1*95  (Jahrb.  Min.,  1846,  666). 

13.  Basanite,  Lydian  Stone,  or  Touchstone  (Lapis  Lydius  Plin,,  xxxiii  4.S,  ?  Basanites  id.,  xxxvi. 
lU  A  velvet-black  siliceous  stone  or  flinty  jasper,  used  on  account  of  its  hardness  and  black 
cobr  for  trying  the  purity  ofthe  precious  metals.  The  color  left  on  the  stone  after  rubbing  the 
metal  across  it  indicates  to  the  experienced  eye  the  amount  of  alloy.  It  is  not  splintery  like 
hornstone.  It  passes  into  a  compact,  fissile,  siliceous,  or  flinty  rock,  of  grayish  and  other  colors, 
tallied  siliceous  slate,  and  also  Phlkanyte ;  and  tJien  resembles  ordinary  jasper  of  grayish  and  other 
shades,  especially  the  banded  jaspers. 

14.  Jasper.  Impure  opaque  colored  quartz,  (o)  Bed  (Hcematitis  P/m.,  xxxviL  c.  60,  not  his 
Haematites),  sesquioxyd  of  iron  being  the  coloring  matter.  (6)  Brownish,  or  odire  yeBow,  colored 
\}j  hydrous  sesquioxyd  of  iron,  and  becoming  red  when  so  heated  as  to  drive  off  the  water,  (c) 
I>arlc  grten  and  brownish-green,  (d)  Grrayish-blue.  (e)  Blackish  or  browrtish-black.  (/)  Striped 
ornittnd^VMpcr  (Bandjaspis  Germ.),  having  the  colors  in  broad  stripes,  {g)  Egyptian  jaspe)',  in 
aodu\es  which  are  zoned  in  brown  and  yellowish  colors. 

Porcelain  jasper  is  nothing  but  baked  day,  and  differs  from  true  jasper  in  being  B.B.  fus'ble  on 
tU  edges.  JRed  porphyry,  or  its  base,  resembles  jasper,  but  is  also  fusible  on  the  edges,  being 
uiiially  an  impure  feldspar. 

C.  Besides  the  above  there  are  also: — 

1.  Granular  Quartz^  or  Quartz-rock.  A  rock  consisting  of  quartz  grains  very  firmly  compacted ; 
the  grains  often  hardly  dwtinct.  2.  Quartzose  Sandstone.  3.  Quartz-^umgbmertUe.  A  rock  made 
of  pebbles  of  quartz  with  sand.  The  pebbleu  sometimes  are  jasper  and  chalcedony,  and  make  a 
'.vao^iful  stone  when  polished.    4.  liaoolumite,  or  Flexible  Sandstone.    A  friable  sand-rock,  ooq 
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sisting  mainly  of  quartz  sand,  but  containing  a  little  talc,  and  possessing  a  degree  of  fte 
billtj  when  in  thin  laminse.  6.  BuhraUme,  A  cellular,  flinty  rock,  having  the  nature  in  part 
coarse  chalcedony. 

6.  P6eudomorphou8  Quarts.  Quartz  appears  also  under  the  forms  of  many  of  the  mineral  speci 
which  it  has  taken  through  either  the  alteration  or  replacement  of  crystals  of  those  species.  1 
most  common  quartz  pseudomorphs  are  those  of  oulcLte,  barite,  fluorite,  and  siderite.  (a)  Tab>i 
quartz  consists  of  intersecting  plates  of  quartz,  and  is  probably  a  result  of  the  quartz  being  dep 
ited  among  intersecting  plates  of  other  minerals,  as  barite.  {b)  Haylorite  of  0.  Tripe  (Phil.  Map. 
40,  1827)  is  a  pseudomorph  after  datholite.  [c)  Beckiie  Duf.  is  a  pseudomorph  after  coral,  chal 
donic  in  character,  from  Devonshire,  England ;  it  contains  some  of  the  carbonate  of  lime  of  1 
original  coral  (Church,  Phil.  Mag.,  IV.  xxiil  95).  (d)  DabeJrquariz  is  quartz  which  has  impressic 
of  cubes  of  fluor,  arising  from  its  having  been  deposited  over  the  crystals,  (e)  SUic^fied  shells  i 
proper  pseudomorphs  in  quartz;  they  occur  through  many  rock  strata,  including  limestones,  j 
SUidfied  wood  is  quartz  pseudomorph  after  wood.  Tlie  texture  of  the  original  wood  is  usua 
well  retained,  it  having  been  formed  by  the  deposit  of  silica  from  its  solution  in  the  cells  of  1 
wood,  and  flnaUy  taking  the  place  of  the  walls  of  the  cells  as  the  wood  itself  disappeared. 

Pyr.,  etc. — B.B.  unaltered ;  with  borax  dissolves  slowly  to  a  dear  glass ;  with  soda  dissoh 
with  effervescence ;  unacted  upon  by  salt  of  phosphorus.  Insoluble  in  muriatic  add,  and  oi 
slightly  acted  upon  by  solutions  of  fixed  caustic  alkalies.  When  fused  and  oooled  It  becomes  op 
silica,  having  G.=2*2, 

Obs. — Quartz  occurs  as  one  of  the  essential  constituents  of  granite,  syenite,  gneiss,  mica  schi 
and  many  related  rocks ;  as  the  principal  constituent  of  quartz-rock  and  many  sandstones ;  as 
nnesseutial  ingredient  in  some  trachyte,  porphyry,  etc. ;  as  the  vein-stone  in  various  rocks,  a 
for  a  large  part  of  mineral  veins ;  as  a  foreign  mineral  in  the  cavities  of  trap,  basalt,  and  rclal 
rocks,  some  limestones,  etc.,  making  gcodes  of  crystals,  or  of  chalcedony,  agate,  carnelian,  ec 
as  imbedded  nodules  or  masses  in  various  limestones,  constituting  the  flint  of  the  chalk  formatit 
the  homstono  of  other  limestones — these  nodules  sometimes  becoming  continuous  layers; 
masses  of  jasper  occasionally  in  limestone.  It  is  the  principal  material  of  the  pebbles  of  gra^ 
beds,  and  of  the  sands  of  the  sea-shore  and  sand  beds  everywhere.  It  is  reported  by  G.  Bc^e 
occurring  in  the  meteorite  of  Xiquipulco  (Pogg.,  cxiii.  184). 

Silica  also  occurs  in  solution  (but  mostly  as  a  soluble  alkaline  silicate)  in  heated  natural  wate 
as  those  of  the  Gtaysers  of  Iceland,  New  Zealand,  and  California,  and  very  sparingly  in  many  » 
mineral  waters. 

Switzerland,  Dauphiny,  Piedmont,  the  Carrara  quarries,  and  numerous  other  foreign  localiti 
afford  fine  si)ecimen8  of  rock  crystal.  The  most  beautiful  amethysts  are  brought  from  Ind 
Ceylon,  and  Persia,  where  they  occur  In  geodes,  and  as  pebbles;  inferior  specimens  occur 
Transylvania,  in  large  crystalline  groups ;  in  the  vicinity  of  Cork,  and  on  the  island  of  Mj 
Ireland.  The  false  iopaz  is  mot  wiih  in  Brazil.  Jiose  quartz  occurs  in  a  vein  of  manganese,  tr< 
ersing  the  granite  of  Rabenstein,  near  Zwiesel  in  Bavaria.  Prase  is  found  in  the  iron  mines 
Breiteubnmn,  near  Schwartzemberg  in  Saxony ;  and  in  Brittany,  near  Nantes  and  Rennes.  T 
amygdaloids  of  Iceland  and  the  Faroe  Islands,  afford  magnificent  specimens  of  chalcedony ;  al 
Hiittenberg  and  Loben  in  Carinthia,  etc.  A  smalt-blue  variety,  in  cubical  crystals  (pseudomorp 
of  fluorite),  occurs  at  Treszytan,  in  Transylvania.  The  finest  carnelian^  and  agaies  are  found 
Arabia,  India,  Brazil,  Surinam,  Oberstein,  and  Saxony.  Scotland  affords  smaller  but  handsoi 
specimens  (Scotch  pebbles).  Chrysoprase,  at  Kosemiitz  in  Silesia.  Aventurine  quartz,  at  Cape 
(>ata  in  Spain.  Ca^s  eye,  in  Ceylon,  the  coast  of  Malabar,  and  also  in  the  Harz  and  Bavai 
Plasma^  in  India  and  China,  whence  it  is  usually  brought  in  the  form  of  beads.  Heliotrojte, 
Bucharia,  Tartary,  Siberia,  and  the  island  of  Rum  in  the  Hebrides.  Float  stont,  in  the  chalk  t 
mation  of  Menil  Montant,  near  Paris,  and  in  some  of  the  Cornish  mines.  The  banks  of  the  N 
afford  the  Kgj'^ptian  jasper ;  the  striped  jasper  is  met  with  in  Siberia,  Saxony,  and  Devonshire. 
yellow  jasper  is  found  at  Vourla,  bay  of  Smj-ma,  in  a  low  ridge  of  limestone,  to  the  right  of  1 
watering-place,  between  the  harbor  and  the  high  hills  back ;  it  is  associated  with  opal,  chry 
prase,  and  homstone,  and  these  minerals  seem  to  occupy  in  the  limestone  the  place  of  homstoi 
which  is  found  in  various  parts  of  the  adjoining  country,  and  also  at  Napoli  di  Romania  in  Gree 
The  plains  of  Argos  are  strewn  with  pebbles  of  red  jasper.  A  variety  of  sandstone  occurs  in  tl 
layers  at  Villa  Rica,  Bi-azil,  remarkable  for  its  flexibility;  a  sunHar  flexible  sandstone  occurs  in  i 
North  Carolina  gold  region. 

In  New  York,  quartz  crystals  are  abundant  in  Herkimer  Co.,  at  Middleville,  Little  Falls,  Sa 
bury,  and  Newport,  loose  in  cavities  in  the  Calclferous  sand-rock,  or  imbedded  in  loose  earth,  i 
sometimes,  according  to  Beck,  in  powdered  anthracite.  •  Fine  dodecahedral  crystals,  at  the  U 
of  specular  iron  in  Fowler,  Herman,  and  Edwards,  St.  Lawrence  Co.  In  Gouvemeur,  crysti 
with  tourmaline,  eta,  in  limestone,  which  have  rounded  angles  as  if  they  had  been  partially  fu8 
On  the  banks  of  Laidlaw  lake,  Rossie,  large  implanted  crystals.  The  Sterling  ore  bed,  Antwe 
Jefferson  Co.,  interesting  dodecahedral  crystals.  4  m.  E.  of  Warwick,  crystals  presenting  1 
rbom^>ohedral  form,  in  jasper.    At  Palatine,  Montgomery  Co.,  crystals,  having  one  end  terminal 
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with  the  usual  p/ramid,  while  the  other  is  rounded  and  smooth.  Disinond  Rode,  near  Lansing* 
bargb,  an  old  but  poor  locality.  At  Ellcnville  lead  mine,  Ulster  Co.,  in  elegant  groups.  At  Diamond 
island  aad  Diamond  Point,  Lake  George,  quartz  crystals,  as  in  Herkimer  Co.  In  Mass.,  crystals 
with  QDusual  modifications,  sparingly  at  tho  Charlestowu  syenite  quarry,  one  of  which  from  tin 
csbinetof  Mr.  J.  E.  Teschemacher  is  represented  in  f.  193.  It  has  the  adjacent  planes  2-2  and 
3-f  uneven,  and  — ^  with  a  triang^ular  furrow  but  sharp  edges ;  the  rest  are  lustrous ;  with  the  re- 
flectiye  goniometer,  reflecting  the  sun*s  rays,  RAf.^=175'.  Pelham  and  Chesterfield,  Mass.,  Paris 
and  Ferry,  Mo.,  Benton,  N.  H.,  Sharon,  Yt,  and  Meadow  Mount,  Md.,  are  other  localities  of  quart! 
(Tfstal.  Near  Quebec,  fig.  191,  and  other  crystals  similar,  but  the  inverse.  At  Chesterfield,  Mass., 
small  unpolished  rlwrnbohedrons,  in  granite.  At  Paris,  Mo.,  handsome  crystals  of  brown  or  smoky 
qoartz.  In  large  crystals,  often  perfect  and  weighing  several  pounds,  at  Minnesota  mine,  Lake 
Soperior,  occasionally  enveloped  in  metallic  copper,  as  if  cast  around  the  crystals.  Drusy  quartz, 
of  brown,  apple-green,  and  other  tints,  at  Newfane,  Yt.  For  other  localities,  seo  the  catalogue  of 
localities  in  the  kitter  part  of  this  volume. 

H(mquai%  at  Albany,  and  Paris,  Me.,  Acworth,  N.  H.,  Williamsburg,  Mass.,  Southbury,  Conn., 
and  Port  Henry,  Essex  Co.,  N.  Y. ;  smoky  quai%  at  Goshen,  Mass.,  Richmond  Co.,  N.  Y.,  etc. ; 
nitt'dliyst,  in  trap,  at  Keweenaw  Point,  Pic  bay,  and  Gargontwa,  on  Lake  Superior ;  also  in  the 
same  rode  at  Bristol,  Rhode  Island,  and  8(>ariugly  throughout  the  trap  region  of  Massachusetts  and 
Connecticut ;  in  Surry,  Now  Hampshire ;  in  Pennsylvania,  in  East  Bradford,  Aston,  Chester,  and 
Providence  (one  fine  crystal  over  t  lbs.  in  weight),  in  Chester  Co. ;  very  handsome  at  the  Prince 
Tein,  Lake  Superior,  but  now  hardly  obtainable,  as  the  mine  is  not  worked ;  also  very  large  fine 
crystals,  near  Greensboro,  N.  C.  Crystallized  green  quartz,  in  talc,  at  Providence,  Delaware  Co., 
Penn.;  at  EllenviUe,  N.  Y.,  with  chlorite.  Chalcedony  and  agates  of  moderate  beauty,  in  the 
Bame  trap  region ;  more  abundantly  about  Lake  Superior,  the  ^Ossissippi,  and  the  streams  to  the 
vest ;  at  Natural  Bridge,  Jefferson  Co.,  N.  Y. ;  about  the  Willamet,  Columbia,  and  other  rivers 
ia  Cyregon;  abundant  and  beautiful  on  N.  W.  shore  of  Lake  Superior.  Belmont's  lead  mine,  St. 
Lawreaoe  Co.,  N.  Y.,  has  afforded  good  chalcedony  and  chrysoprase,  associated  with  calcito.  Bed 
jasper  is  found  on  Sugar  Loaf  Mt ,  Maine ;  in  pebbles  on  tho  banks  of  the  Hudson  at  Troy ; 
yellow,  with  chalcedony,  at  Chester,  Muss. ;  red  and  yellow,  near  Murphy's,  CaUiveras  Co.,  CaL 
Heliotrope  occupies  veins  in  slate  at  Blooming^ve,  Orange  Co.,  N.  Y. 

Smoky  quartz  in  largo  crystals,  some  over  100  lbs.,  have  been  found  on  Paradise  R.,  Nova 
Scotia. 

Quartz  pseudomorphs,  after  hexagonal  and  scalenohedral  crystals  of  calcite  and  cubeQ.  of 
fluorite,  at  Westhampton,  Mass. ;  af^r  barite,  probably,  in  Rutherford  Co.,  N.  C,  often  filled  with 
water. 

Quartz  crystals  occasionally  occur  of  enormous  size.  A  group  in  the  museum  of  the  university 
at  Naples  weighs  nearly  half  a  ton.  A  crystal  belonging  to  Sig.  Rafelli,  of  Milan,  measures  3^  ft 
in  length  and  5^  in  circumference,  and  its  weight  is  estimated  at  870  lbs ;  another  in  Paris  is  3  ft. 
in  dijmieter  and  weighs  8  cwt.  Alx>ut  a  century  since  a  drusy  cavity  was  opened  at  Zinken,  which 
afforded  1,000  cwt  of  rock  crystal,  and  at  that  early  period  brought  $300,000.  One  crystal  weighed 
iiOtilba.  A  group  from  Moose  Mountain,  New  Hampshire,  at  Dartmouth  College,  weighs  U7^ 
lt>B.,  and  contains  48  crystals ;  four  of  them  are  from  5  to  5  j  inches  in  diameter,  ten  fh>m  4  to  4  j 
inches.    A  crystal  from  Waterbury,  Vt.,  2  ft.  long  and  18  inches  througli,  weighs  175  lbs. 

Several  varieties  of  this  species  have  loug  been  employed  in  jewelry.  The  amethyst  has  always 
IjtcQ  esteemed  for  its  beauty.  Like  most  other  stones,  it  is  less  brilliant  by  candle-light;  it 
appears  to  best  advantage  when  surrounded  with  pearls  and  set  in  gold.  The  color  of  the  ame- 
ibyst  is  often  irregularly  diffused,  as  is  well  described  by  Pliny,  "  ad  viciniam  crystalli  desceudet 
albicante  purpurse  defectu,'*  purple,  gradually  fading  into  white.  It  was  called  amethyst^  o/itfloaruj, 
on  account  of  its  pretended  preservative  powers  against  intoxication,  from  ",  noi^  and  /ic'vbt,  to 
ifttoxicate.  This  is  not,  however,  the  only  amethyst  of  the  ancients.  Tho  violet- colored  sapphire, 
the  violet  fluorite  (scalpturis  faciles,  Plin.,  easily  graven),  and  some  other  purple  specios,  wero 
designated  by  the  same  name ;  and  it  has  been  supposed  that  garnet  was  also  included. 

Cameos  are  in  general  made  of  onyx,  which  is  well  fitted  for  this  kind  of  miniature  sculpture. 
The  most  noted  of  the  ancient  cameos,  is  the  Mantuan  vase  at  Brunswick.  It  was  cut  from  a 
Ringle  stone,  and  lias  the  form  of  a  cream  pot,  about  seven  inches  high  and  two  and  a  half  broad ; 
«n  its  outside,  which  is  of  a  brown  color,  there  are  white  and  yellow  groups  of  raised  figures, 
representing  Ceres  and  Triptolomus  io  search  of  Proserpine.  The  Museo  Borbonico,  at  Naples, 
contains  an  onyx  measuring  eleven  inches  by  nine,  reprosentmg  the  apotheosis  of  Augustus,  and 
another  exhibitiug  the  apotheosis  of  Ptolemy  on  one  side  and  the  head  of  Medusa  on  the  other; 
both  are  splendid  8)iecimons  of  the  art,  and  tlie  former  is  supposed  to  be  the  largest  in  existence. 

The  camelian  is  often  rich  in  color,  but  is  too  common  to  be  much  esteemed;  when  first 
obtained  from  the  rock  they  are  usually  gray  or  grajrish-red ;  they  receive  their  fine  colors  from 
^  exposure  of  several  weeks  to  the  sun^s  rays,  and  a  subsequent  heating  in  earthen  pots.  The 
colors  of  agate,  when  indistinct,  may  be  brought  out  by  boiling  in  oil,  and  afterward  in  sulphuric 
add ;  the  latter  carbonizes  the  oil  absorbed  by  tho  porous  layers,  and  thus  incroases  tho  contrast 
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of  tho  different  colors.  Agate  is  often  made  into  mortars  for  chcmicnl  and  phamuiooiitic&I  pre* 
parations,  and,  according  to  Pliny,  it  was  employed  for  the  same  purpose  by  the  phytiiciaiis  of  his 
day.  Pliny  also  mentions  that  "  the  best  cautery  for  the  human  body  is  a  ball  of  crystal  acted  oo 
by  thn  sun"  (xxxvil  10)  Ho  deplores  the  extravagance  of  his  times,  as  exhibited  in  Uie 
(Tystai  drinking  cups  and  vases  of  the  wealthy. 

Jasper  admits  of  a  brilliant  polish,  and  is  often  formed  into  vases,  boxea  knife-hacdles.  etc 
It  is  also  extensively  used  in  the  manufacture  of  Florentine  mosaics. 

Quartz  is  distinguished  by  its  hardness — scratching  glass  with  facility;  infusibilUy — ^not  fnnng 
before  the  blowpipe ;  insoliAility — not  attacked  by  water  or  the  adds ;  undeavabUiiy^-one  varictj 
being  tabular,  but  proper  cleavage  never  being  distinctly  observed.  To  these  characteristics  the 
action  of  soda  B.B.  may  be  added. 

The  word  quartz  is  of  German  provincial  origin.  Agate  is  fVom  the  name  of  the  river  Achates, 
in  Sicily,  whence  specimens  were  brought,  as  stated  by  Theophrastus. 

Alt.^Pseudomorphs  of  pyrite,  tin  ore,  stannite,  magnetite,  hematite,  and  voltzite,  after  quarts, 
have  been  met  with. 


232.  OPAIi.    Opalus,  Paaderos,  Plitk,  xxxviL  21,  22.    Quartz  resinite  H.^  Tr.,  iL  1801. 

Massive,  amorphous;  sometimes  small  reniform,  stalactitic,  or  large 
tuberose.     Also  earthy. 

II.=5'5—6-5.  G.  =  l*9— 2*3.  Lustre  vitreous,  frequently  subvitre^^us ; 
often  inclining  to  resinous,  and  sometimes  to  pearly.  Color  white,  yellow, 
red,  brown,  green,  gray,  generally  pale ;  dark  colors  ai'ise  from  foreign 
admixtures ;  sometimes  a  rich  play  of  colors,  or  different  colors  by  re- 
fracted and  reflected  light.     Streak  white.    Transparent  to  nearly  opaque. 

Oomp. — Si,  as  for  quartz,  silica  being  dimorphous,  the  opal  condition  being  one  of  lower 
degrees  of  hardness  and  specilic  gravity,  and,  as  generally  believed,  of  incapabUitj  of  crystalliza- 
tion. Water  is  usually  present,  but  it  is  rocrarded  as  unessential.  It  varies  in  amouut  from  2*7.i 
to  21  p.  c  ;  or,  mostly,  from  3—9  p.  c  =  Si  +  4  ^  to  Si +  ii  It  (or  9  Si  +  It  to  3  Si  +  It).  0p:il 
often  contains  more  or  less  of  quartz  minced  with  it ;  and  most  of  tlie  analyses  are  unsatisfactory, 
because  they  leave  the  amount  of  the  latter  wholly  unconsidered;  and  since  solubility  in  a  hot 
solution  of  caustic  potash  is  not  a  decisive  test  of  o])al,  as  shown  by  Rammelsberg  (Popp..  ex  i. 
177 ),  no  method  for  its  exact  determination  is  known.  (Sc  e  p.  1 02,  under  Quartz.)  Rammelr'tH-nr  r* 
percentage  results  are  as  follows ;  under  tho  heading  i^:n.  &  S,  the  sum  of  the  loss  by  both  is 
given,  and  in  brackets  that  by  drying  over  sulphuric  acid  alouo : 


G. 

G.  after  ign. 

Ign.& 

Semiopai^  Grochau 

2-!0l 

1-878 

6-55 

"         Vallecas,  brown 

2216 

2-224 

11-75 

white 

4  54 

Geys€rii&,  Iceland 

8  83 

ffyaliie,  Walsch 

2-185 

8-28 

"      after  ign. 

1-507 

■8-26' 
'I  ■78' 
'3-4 1' 
"0     ' 


InsoL 

7-21 

18-5— 39-3 

19-2— 5:^-5 

4-8  (=Fc) 

9-7— 19-9 

21-  — i5-9 


Moreover,  optical  characters  do  not  afford  decisive  distinctions;  for  Ehrenberg  haa  found  (Ber. 
Ak.  Berlin,  65,  1849,  Ramm.,  Poxg..  cxii.  191 »  that  hyalite,  after  ignition  and  lx>fore,  and  cJmj^- 
oprase  are  alike  doubly-refractin-r ;  chakeclony  from  Far.)e  and  semiopal  from  Vallecas,  doubly, 
refracting,  with  spot«i  of  singly-refracting;  semiopal  fr.  Grochau  and  flint,  singly-refracting,  wit). 
spots  of  doubly-refracting. 

Var. — 1.  Precious  Opa-f.  Exhibit?  a  play  of  delicate  colors,  or,  as  Pliny  says,  presents  variou- 
refulgent  tints  in  succt^ssion,  reilecting  now  one  hue  and  now  another.  Seldom  larger  than  a 
iiazel  nut ;  a  mass  in  the  Vienna  museum  has  the  size  of  a  man's  fist  and  weighs  17  oz.,  but  ha? 
numerous  fissures,  and  is  not  wholly  free  from  the  matrix. 

2.  I'lre-opal  (Feueropal,  fr.  Mexico,  Hnmboldt,  Karsten,  Klapr.  Beitr.,  iv.  156,  1807).  Hyacinth- 
red  t)  honey-yellow  colors,  with  flro-like  reflections,  somewhat  irised  on  turning. 

».   Girasol.    Bluish-white,  translucent,  with  reddish  rofle<!tion8  in  a  bright  light 

4.  Common  OpaL  In  part  translucent;  (a)  milk-white  to  greenish,  yellowish,  bluish;  {h\ 
Resin  opal  (Waclisopal,  Pechopal,  Gffrm,),  wax-,  honey-  to  ochre-yellow,  with  a  resinous  lustre ;  (c 
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dun  diTe-green  and  moantain-green ;  (<2)  brick-red.  Includes  Semiopa^  (Halbopal  Wem.j  Bergm. 
J.,  S75)  1*789);  also  (e)  HydropliaiiA,  which  is  translucent,  whitish,  or  light-colored,  adheres  to  the 
teogae,  and  beoomes  more  translucent  or  transparent  in  water  (to  which  the  name,  from  tfS(.>^ 
vaiar^  and  ^i-o,  to  make  dear^  alludesX  a  very  common  quality  of  opal.  (/)  IhrchetHe  (Auhhorn, 
Wien.  Ztg.  Abendbl.,  Jul  11,  1860);  an  orange-jeUow  opal,  colored  by  orpiment;  G.=:2*17 
Maly  (X  pr.  Ch.,  IzxzvL  601).    It  is  from  Reittelfeld,  in  Upper  Styria. 

5.  Cachohng  (Kaschtschilon  of  Kalmucks  and  Tartars  [=beautiM  stone],  Kascholoug  Gtrnu 
Pferimiitter-opal  KarsL,  Tab.,  1808).  Opaque,  bluish- white,  porcelain- white,  pale-yellowish  or 
reddish ;  often  adheres  to  the  tong^ie,  and  contains  a  little  alumina* 

6.  Opal-agaie.     Ante-like  in  structure,  but  consisting  of  opal  of  different  shades  of  color. 

7.  MefolUe  (Pechstem  de  Menll  Montant  Delarbre  dk  Quinquetj  J.  de  Phys.,  xzxi.  21*.<,  1787 ; 
Ifenilite  de  SaussurCy  Delameth.  T.  T.,  ii.  169,  1797.  Leberopal  Karst,  Tab.,  24,  1»0()).  lu  con- 
cretiouary  forms,  tuberose,  reniform,  etc.,  opaque,  dull  grayish,  grayish-brown,  occurring  im- 
bedded in  a  shaly  argOlaceous  deposit 

8.  Jasp-opal  (Karst.  Tab.,  26,  lb08;  Opal-jasper,  Eisenopal,  Hausm.^  Handb.,  428,  1813).  .Opal 
containing  some  yellow  ozyd  of  iron  and  other  impurities,  and  having  the  color  of  yellow  jasper, 
with  the  lustre  of  common  oi>al. 

9.  Wood^^ypal  (Holz-opal  Germ,),    Wood  petrified  by  opal 

10  HyaliU  (Mullerisches  Glas  [=Muller*8  Glass,,  after  the  discoverer];  Hyalit  Wtm.^  Hoffm. 
ITuL,  iL  0,  134,  1812,  Karst^  Tab.,  22,  1800;  Gummistein  Blumenb.,  Nat,  658 ;  Glasopal  Ifausm., 
Handb.,  424,  1813).  Clear  as  glass  and  colorless,  constituting  globular  concretions,  and  also 
crasts  with  a  globular,  reniform,  botryoidal,  or  stalactitic  surface ;  also  passing  into  translucent, 
and  whitish. 

11.  Funiie^  Siliceous  SirUer  (Kieselsinter  Germ.;  Sant%  Viaggrio  al  Montomiata,  Pisa,  1795, 
CrelPa  Ann,,  iL  589,  1796;  Thomson,  J.  de  Phys.,  zxxix.  407,  1791,  Breve  Notizia  di  un  Viaggia- 
tore  suUe  Incrost  SiL  termali  d'ltalia,  eta,  1795,  Crell's  Ann.,  i.  108,  1796,  Bibl.  Brittan,  185, 
1196  (?name  fiorite  here  given);  Pfaff.^  Crell's  Ann.,  ii.  589,  1796;  Resiuite  termogino  (/to/.), 
hidades  translucent  to  opaque,  grayish,  whitish,  or  bro\ynish  incrustations,  porous  to  firm  in 
texture ;  sometimes  flbrous-lUce  or  iUamentous,  and,  when  so,  pearly  in  lustre  (then  called  Pearl- 
sinter)-  formed  from  the  decomposition  of  the  siliceous  minerals  of  volcanic  rocks  about  fumaroles, 
or  from  the  siliceous  waters  of  hot  springs.  It  graduates  at  times  into  hyalite,  (a)  The  original 
Jiorite  (or  pearl-sinter),  as  described  by  Thomson,  occurs  in  tufa  in  the  vicinity  of  Santa  Flora, 
Italy,  and  also  on  Lichia,  and  at  the  Solfatara  near  Naples,  in  globular,  botryoidal,  and  stulactitic 
coQcretions,  pearly  in. lustre.  Thomson  also  mentions  (1791)  a  similar  incrustation  as  formed 
from  the  hot  waters  of  the  Sasso  lagoons.  It  was  referred  by  Wornnr  to  hyalite  in  1816  (Hoff- 
mann), (b)  The  Afichadite  (J.  W.  Webster,  Am.  J.  Sci.,  iii.  391,  1821)  is  similar,  from  the  island 
of  St  Michaels,  one  of  the  Azores,  where  it  occurs  in  snow-white  incrustations,  capillary  or  flli- 
form  in  structure,  pearly  in  lustre,  with  G.  =  1-866.  (c)  Gtyserite  (Kieaeltufr(fr.  Geysers)  Klapr., 
Beitr.,iL  109,  1797;  Geysirite  Delameth.,  Min.,  1812;  Daraour,  Bull.  G.  Fr.,  1848,  157)  constitutes 
concretionary  deposits  about  the  Iceland  geysers,  presenting  while  or  grayish,  porous,  stalactitic, 
filamentous,  cauli dower-like  forms;  also  compact-massive,  and  scaly-massive;  H.=5;  rarely 
transparent,  usually  opaque ;  sometimes  falling  to  powder  on  drying  in  the  air. 

12.  Floal-sione  (Quartz  •  ^otique,  Kj  Tr..  ii.  1801 ;  Schwimmstein  Gerra,).  In  light  concretion- 
ary or  tuberose  masses,  waite  or  grayish,  sometimes  cavernous,  rough  in  fracture.  S:>o  light, 
oaring  to  its  spongy  texture,  as  to  float  on  water.  The  concretions  sometimes  have  a  flint-like 
nucleus. 

13.  TripoUie  (Trippel,  Terra  Tripolitana  (fr.  Tripoli,  in  part),  Wall,  82,  1747.  Infusorial  earth; 
Bergmelil,  Kieselmehl,  Kieselguhr,  Germ.  Farina  fossilis.  Randanite  Salveiai,  Ann.  Ch.  Phys., 
IIL  xxiv.  348,  1848).  Formed  from  the  siliceous  shells  of  Diatoms  and  other  microscopic  species, 
asifirat  made  known  by  Ehrenberg,  and  occurring  in  deposits,  often  many  mUes  in  area,  either 
micompacted,  or  moderately  hard,  {a)  Infusorial  Earth,  or  Earthy  TYipoliie,  a  very  fine-grained 
earth  looking  often  like  an  earthy  chalk,  or  a  clay,  but  harsh  to  the  feel,  and  scratching  glass 
when  mbbed  on  it  (b)  Randanite,  a  kaolin-like  variety  from  Ceyssat  near  Randan,  in  Dept.  Puy 
de  Djme,  and  from  Algiers,  containing  9  to  10  p.  c.  of  water.  A  deposit  at  Santa  Flora  in  Tus- 
cat!}'  was  made  known  by  G.  Fabbroni  in  1794  iGiom.  Fls.-med.  dlD.  Brungnatelll,  p.  154;  Orell's 
Ann.,  ii.  199,  17»4 ;  Bergmehl  v.  Santa  Flora  Klaproth,  Beitr.,  vi.  348).  It  consists  of  a  grayish- 
white,  loose,  mealy  earth;  Fabbroni  states  that  he  made  bricks  of  it  which  would  float  like  those 
wfaidi  Pliny  described  as  made  in  Spain  from  a  sort  of  pumice-like  earth  (zzxv.  49),  and  sup- 
pose? the  material  the  same.  Ehrenberg  has  shown  it  to  be  a^  infusorial  earth,  (c)  Tripoli 
slate  (Polishing  slate,  Polierschiefer,  Tripelschiefer,  Saugkiesd,'  ^ebschiefer,  (rerm,),  a  slaty  or 
thm  laminated  variety,  fragile ;  G.=  1-909— 2*u8.  Often  much  impure  irgm  mixture  with  clay, 
iLagnesia,  oxyd  of  iron,  eta  (rf)  Alumocakiie  (fr.  Eibenstook,  Breith»y  Oliar.,  97,  326,  18:^2)  is  a 
milk-white  material,  having  a  hardness  of  only  Itoli;  G. =2-174;  it  may  be  a  variety  of  tripolite, 
oontaining  a  little  lime  and  alnmioa. 

Analyses:  1,  Klaproth  (Beitr.,  IL  151);  2,  y.  Kobell  (Char.,  252,  1830);  3-6,  Damour  (BaU.  G 
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Ft.,  II.  v.  162,  1848);  7,  Klaproth (1. a, iv.  166);  8,  id. (ib.,  il,  157);  9,  Forchhammer (Pogg., xxr 
831);  10,  G.  J.  Brush (Thifl  Miu.,  152,  1854);  11,  Klaproth(l.  a,  v.  l9);  12,  id  (ib.,  ii  154);  I 
Tschermak  (Ber.  Ak.  Wien,  xilL  881);  14,  Wrightson  (Ann.  Ch.  Pbarm,  liv.  858);  15,  Stud 
(NoaeBeschr.  vulk.,  Foss.,  73);  16,  Forchhammer  (L  a);  17,  18,  Damour  (L  c.);  19,  Klaprol 
(L  a,  ii.  160) ;  20.  21,  At.  d  Mark  (Verb,  nat  Ver.  Bonn,  ix.  1852) ;  22,  Wertheim  (Ramm.  Min.  Ct 
133);  23,  G.  J.  Brush  (This  Min.,  691,  1850);  24,  J.  L.  Smith  (Am.  J.  ScL,  xv.  435);  26,  Kla] 
roth  (L  c,  ii.  161);  2B,  27,  R.  Brandes  (Nogg.  (3«b.  Rh.-Westph.,  L338);  28,  V.  d.  Mark  (Lc, 
29,  KlaproUi  (L  c,  il  162);  30,  Beudant  (Tr,  ii.  18). 

31,  Damour  (L  c) ;  32,  Schaffgoisch  (Pogg.,  btvilL  147);  88,  Damour  (L  a) :  34,  Bucholz  (Gel 
J.,  I  202,  viil  17B) ;  36-38,  Damour (L  c.);  39,  Klaproth  (Lc.) ;  40.  Kersten  (%5hw.  J.,  Ixvl  2J) ;  4 
Forchhammer  (Pogg.,  xxxv.  331);  42,  43,  Bickell  (Ann.  Oh.  Pharm.,  Ixx.  290);  44,  Pattiac 
(Phil.  Mag.,  HI.  XXV.  495);  45,  Mallet  fib.,  IT.  v.  285). 

46,  Klaproth  (L  c.,  vl  348);  47,  48,  Fournet  &  Salvetat  (Ann.  CJh.  Phys.,  III.  xxiv.  348);  4 
Baumann  (Ramm.  Min.  Ch.,  136);  50,  R.  Hoffbanu  (J.  pr.  Ch.,  xc.  467);  51,  Hanstein  &  Schul 
(Ann.  Ch.  Pharm.,  xcv.  292);  52,  Kuhhnann  (ZS.  nat  Ver.  HaUe,  yiiL  478);  53,  Klaproth  (1.  < 
T.  112);  54,  55,  Bucholz  (Leonh.  Tasch.,  tl  5,  8);  56,  Kersten  (Freiesleb.  Mag.  Oiykt,  Heft  5] 
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91-82 

5-61 

0-14 

2-15Mg018 

0-10=100  Mark. 

21.        "         w.  extoflast. 

89-54 

5*08 

U-27 

4-94  '^    0-17 

=100  Mark. 

22.  Meronitz,  gnfL-brovm 

83-73 

J 1-46 

3-6s0al-57 

.... 

^,MgO-67  =  101\^ 

23.  Vourla,  gyh.-green,  G.=2-054 

[94-9] 

5-1 

=100  Brush. 

24.  Harmanjick,  Beninopal 

92-0 

4-15 

fig  3-1 



=99-1 6  Smith. 

25.  Menil-Montant,  Meniliie 

85  5 

ll-O** 

1-0 

O-o        0-5 



=98*5  Klaprotl 

26.  Oberkassel,  Wood-opal 

93-01 

4-12 

0-12 

0-37     



=  99-62  Brande 

27.  QuegPteh^k  Siebengeb.    ** 

86-00 

9-97 

0-50 

8-o0     



^,S0-20=100-nJ 

28.  Stenzelberg,  Jaspopal 

88  28 

6-r.7 

0-31 

r.-osiiigoi 

i 

^=100  Mark. 

29.  Telkebanya,        "     • 

43-5 

7-5 

47-0       

-98-0  Klaprotl 

:J0.  Jasztraba,  Hung." 

47-81 

18-17 

0-93 

3809    

— =100  Beudank 

2.  Eya 

iiie^Fi 

orUe  or  Siliceous,  Sinter. 

81.  Waltitch,  Bohem.,  ffyalUe          \ 

;96-94" 

306 

— =100  Damour. 

3-2.        "              "            " 

95-5 

30 

0-8      0-2 



=99-5  Scbaffg. 

83.  Kaiserstuhl  "                            | 

96-99] 

301 



=100  Damour. 

34.  Frankfort,  a.  M.         " 

92-00 

6-33 

=98-33  Buchol 

35.  Azores,  Michaelite 

82*29 

16-35 

1-36 

tr.      



=100  Webster. 

36.  Iceland,  Oeysente 

87-67 

10-40 

0-71            0-40 

0*82 

tr,  =100  Damour. 

37.        "           "        gray 
3-5.        "            "        whiU 

92-59 
91-23 

7-41 

— 

=100  Damour 

8-97 

=loO  Damour. 

30.        "            " 

98-0 

1-5 

0-5      



=100  Klaproth 

40.        "            " 

94-01 

4-10 

1-70 



=99  81  Kerst 

41.        "            " 

84-43 

7-88 

3-07 

1-91    0*70 

0-92,  MgLl'*'6  Forcbh. 

42.        "            •* 

83-26 

4-79 

0-69 

3-26   u-29 

0*11 

Oil,  8  2*49=100  B 
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43.  Iceland,  GeyserUe 


Si  la        ^       Pe      Oa     ]$ra      & 

91-56       5-76      1-U4     018    033    O'lB    0*19,  §0-31,  Mj? 0*41 

•.nlOO  BickelL 

44.  N. Zealand,     "    G.=l-968         77-36      7-66     9-70     3*72    174 =10017  Pattia. 

45.  -  «  94-20      3-06      1-68     0*17     tr,      0-85«  =99*86  Mallet. 

3.  Tripoliie^  Infusoriai  Earthy  FlocUeione, 


4«^.  Santa  flora,  BergmM  79  12  6  3 

47.  Ceyssat,  SandaniU  87*2  loO  2*00 

48.  Algieni,         ••  8- '-00  9*00  1-41      0*55 

49.  BOin,  TrifolUt,  G.= 1*862.  87-58  8*89  2'04 

50.  "  "  80-«0  10-9O  5-40 


0^5- 
016« 


51.  Luneberg,  jEbr<^  87*86      8-43  0*13     0-7H 

52.  Ebatorf,         "  9o*86      9*01  0*29     0*23 

53.  Haurifelua,  Kieadgvhr  72*0  21*0  2*5       2-6 

54.  Paris,  Q,  necUque,  lighter  94*0        6*0  0*5 
3.V      "          "        heavier  910        6*0  r»-26 
56.  Eibenstock,  Abimoealeiie  86*60      400 

*  Somewhat  aoimoniacaL     b  With  tome  carfooDaoeoos  materlaL     c  Na  CL    ^  With  tome  magneda.    «  Carbunatc 
of  lime,   r  Abo  ammonia  om. 


2-28     —  Oati-25  


=99  Klaproth. 

0-8'»    — =H»0Fournet 

0*56        2-00^  ins.  §  6*48=100  a 

1-09    Mg  0*30=99*90  Bau. 

0.44     ir.     0-30,  Mg.  0*43',  Org, 

1  •30=99*08  Hoffmann. 
— ,Org.  2-28=10u*18H. 
--,]iilgC0-0v»=l00-64K. 

=980  Klaproth. 

=99-5  Burihobs. 

iig  tr, ,  Ca  02  00=99-25  B 


-=99-08  Kersten. 


RandanUe  of  Salyetat  (anal  48)  corresponds  to  the  formula  Si*  tL  (=§i  90*9,  tt  9'1)  when  dried  at 
16"  C,  and  Si*tt  (=8195-8,  ^  4*7)  when  dried  at  100**  C.  The  precious  opal  of  Hungary,  analyzed 
by  T.  Kobell  (anal  2),  lost  7*6  p.  a  on  drying  at  a  low  heat,  and  the  rest  of  the  water,  or  8*44  p.  c., 
on  ignition. 

I^.)  ate. — ^Yields  water.  B.B.  infusible,  but  becomes  opaque.  Some  yellow  varieties,  oou- 
laining  oxyd  of  iron,  turn  red. 

Obs.— Occurs  filling  cavities  and  fissures  or  seams  in  igneous  rocks,  porphyry,  and  some  metal- 
lic Yeins.  Also  imbedded,  like  flint,  in  limestone,  and  sometimes,  like  other  quartz  concretions, 
in  argillaceous  beds ;  also  formed  from  the  siliceous  waters  of  some  hot  springs ;  also  resulting 
from  the  mere  accumulation,  or  accumulation  and  partial  solution  and  solidification,  of  the  siliceous 
shells  of  infusoria — which  consist  essentially  of  opal-silica.  The  last  mentioned  is  the  probnble 
source  of  tho  opal  of  limestones  and  argillaceous  beds  (as  it  is  of  flint  in  the  same  rocks),  and  of 
part  of  that  in  igneous  rocks.  It  exists  in  most  chalcedony  and  flint  Being  like  quartz  in  origin, 
it  is  natural  that  the  two  should  be  often  mixed  together.  Common  opal  and  hyalite  are  products 
of  the  decompoeitiou  of  a  Roman  oement  at  the  hot  springs  of  Plombieres  in  France. 

Predous  opal  occurs  in  porphyry  at  Czerwenitza,  near  Kashau  in  Hungary,  at  Frankfort,  and  at 
Gracias  a  Dies  in  Honduras.  Fire  oped  occurs  at  Zimapan  in  Mexico ;  Faroe ;  near  San  Antonio, 
Hondoras.  Cominon  opal  is  abundant  at  Telkcbanya  in  Hungary;  near  Perustein,  Luckau, 
and  Smrezet  in  Moravia ;  in  Bohemia ;  at  Kosemiitz  in  fc>ilcsia ;  Hubertsburg  in  Saxony ;  Stanzel- 
Wr^  and  Quegstein  in  Siebengebirge ;  Stelnheim  near  Hanau ;  in  Faroe,  Iceland ;  the  GianVs 
Oaoseway,  and  the  Hebrides ;  also  within  \  m.  and  to  the  S.W.  of  the  watoring-plaoe  at  Vouria, 
the  harbor  of  Smyrna,  along  with  yellow  jasper  and  homstone,  imbedded  in  a  low  ridge  of  yel- 
lowiah  compact  limestone ;  of  a  wax-yeJlow  and  grayish-green  color,  occasionally  white,  at  the 
Gbnt'R  Causeway.  ffyaHie  occurs  in  amygdaloid  at  Schemnitz,  Hungary;  in  clinkstone  at 
Waltsch,  Bohemia.  Wood  opal  forms  large  trees  in  the  pumice  conglomerates  of  Saiba,  near  Neu* 
fohl ;  Kremnitz,  Hungary ;  Faroe ;  near  Hobart  Town,  Tasmania ;  and  in  many  other  regions  of 
ifrceous  rocks. 

The  Luneberg  earth  contains  many  species  of  infusoria,  and  is  10  to  18  ft.  thick. 

In  U.  S ,  hyaUte  occurs  sparingly  in  N.  York,  at  the  Phillips  ore  bed,  E\itnam  Co.,  in  thin  coat- 
ings on  granito ;  rarely  in  N.  C,  Cabarrus  Co.,  with  the  auriferous  quartz ;  in  Georgia,  in  Burke 
and  Scriven  Oos^  lining  cavities  in  a  siliceous  shell-rock ;  in  Washington  Co.,  good  fire  opal ;  at 
the  Soanna  spring,  Florida,  small  quantities  of  siliceous  sinter. 

The  piecious  opal,  when  large,  and  exhibiting  its  peculiar  play  of  colors  in  perfection,  is  a  gem 
of  high  value.    It  is  cut  with  a  convex  surface. 

233.  Jb^tzschitb. — A  second  modification  of  amorphous  silica  is  mentioned  above  (p.  194)  as 
aoooanoed  bj  6.  Jenzsch.  The  facts  may  receive  other  explanation,  ^or  the  present  the  opals 
sapposed  to  represent  it  may  bo  indudod  under  the  above  name.  The  characteristic  is  a  specifio 
gravity  of  2*6,  like  quartz-silica,  while  soluble  in  a  hot  solution  of  caustic  potash.  The  kinds  here 
referred  to  are  a  white  cacholong  from  Huttenberg  in  Cariuthia,  G.= 2*591;  from  Hutberg,  near 
Weisaig,  in  amygdaloid,  G.=2'6:^3— 2*647  ;  from  the  porphyry  of  Regenaberg,  G.=2  620;  trom 
Brazil,  G  =2*596.  They  are  generally  associated  with  chalceiony,  and  Jenzsch  regards  them  a0 
a  result  of  itn  alteration. 
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n.   TERNARY  OXYGEN  COMPOUNDS. 

1.   SILICATES. 

A.   ANHYDROUS  SILICATES. 

The  following  are  the  general  subdivisions  of  the  Anhydrous  Silicates : 

I.  BisiLiGATES.    Oxygen  ratio  for  the  bases  and  Silica  1 :  2. 

II.  Unisilioates.    Oxygen  ratio  for  the  bases  and  Silica  1 : 1. 

in.  SuBsiLiGATES.  Oxygeti  ratio  for  the  bases  and  Silica  1  :  less  tha 
1 ;  mostly  1 :  f ;  but  also  1 :  J,  and  1 :  f . 

These  subdivisions  are  essentially  the  same  that  were  brought  forwar 
in  the  last  edition  of  this  work.  The  section  of  Tersilicates  has,  howevei 
disappeared,  the  species  hitherto  arranged  under  that  head  being  proved  t 
have  no  existence ;  and  the  few  Sesquisilicates,  and  the  Micas  and  Felc 
spars,  are  added  to  the  Unisilicates. 

CanslUuUon  cmd  Formtilas  of  Silicaies,— The  bases  in  the  Silicates  compriBe  various  elcmenl 
of  Series  L  (see  p.  2)  in  their  different  states  of  oxydation,  protoxjd,  sesquioxyd,  or  deuiozyd,  as 
possibly  tritoxyd;  namely,  K,  Na,  Li,  Th,  Cs,  H,  Ba,  Sr,  Oa,  Mg,  Cte,  La,  Di,  Fe,  Mn,  Or,  Al,  an 
rarely  also  Zn,  Ni,  Co,  Ti ;  and  in  a  few  cases  boron,  of  Series  II.,  in  the  tritoxyd  state.  The  el( 
meat  silicon  is  so  strongly  negative,  that  in  its  oxygen  combinations  all  other  elements  presei 
are  relatively  basic 

The  basic  elements  enumerated,  when  in  the  same  state  of  oxydation,  are  mutually  replaceabk 
and.  as  the  analyses  beyond  illustrate,  8  or  10  often  occur  in  the  same  compound,  combined  eithi 
in  simple,  or  indeterminate,  ratios.  But  whUe  in  general  thus  replacing  one  another,  there  ai 
certain  groups,  as,  for  example,  the  Feldspar  and  Scapolite,  in  which  Al  is  not  replaced  by  P* 
nor  Cu,  Na,  R  by  Mg,  or  I'e,  the  presence  of  the  latter  ingredients  being  an  irregularity,  an 
proof  of  mixture  or  alteration. 

The  basic  elements  are  also  mutually  replaceable  when  in  differerU  states  of  oxydation,  undi 
the  law  that  parts  equal  in  power  of  combination  with  oxygon  are  equivalent  or  isomorphou; 
Chat  is,  Vie  replacing  power  equals  the  combining  power.  Thus  3  R  0  (=E'  0'),  R*  0*,  |  B  0*  (: 
R  J  0*),  I R*  0',  R  0'  are  replaceable ;  and  so  also  are  R*  0*  (=2  R  0),  and  R  0" ;  for  the  basic  met 
is  combined  with  an  equal  amount  of  oxygen,  3  atoms  in  the  former  group,  and  2  in  the  latte 
The  basic  metals  of  these  different  oxyds  by  themselves  represent  so  many  different  states  co 
responding  to  the  states  of  oxydation,  and  are  therefore  equivalents  in  combination.  The  aboi 
formulas,  if  divided  by  3,  become  reduced  to  the  protoxyd  form  R  0,  R§  0,  RiO,  rI  O,  Ri  O,  ai 
the  expressions  for  the  different  states  of  the  basic  metals,  to  R,  R§,  Ri,  R^,  R^.  The  first  thn 
of  these  states  have  been  denominated  in  a  note  to  page  2,  and  in  the  Introduction,  p.  xv,  tl 
a^phOj  bei€L^  and  gamma  states ;  the  expressions  are  oorrespondiugly  written  aR,  /?R,  yR,  rR,  t] 
oRO  equals  RO,  or  a  protoxyd.  So  also  /SR  0=i(R'  C^,  or  a  third  of  a  sesquioxyd;  yR  0- 
i  (R  0»),  or  half  of  a  deutoxyd ;  and  cR  0=i  (R  0^,  or  one-third  of  a  tritoxyd.  aR,  /?R,  > R,  6] 
cR,  are  mutually  replaceable,  or  equivalent  in  substitutions. 

The  Bisilicates  come  under  a  single  general  formula,  which  may  either  have  the  form  A,  or  th 
of  B.    The  a  is  here  dropped,  it  being  unnecessary. 

A.  (ft«,  fi,  ttf ,  R)  Si«  B.  (RO, /?R0,  yRO,  «RO)Si 
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The  UnisUkaUs  hare  the  corresponding  formula: 

A.  (ft«,  fi,  ttJ,  R)«  &•  B.  (R  0,  /?R  0,  rR  0,  .R  0;«  Si 

As  deiitoxydB  and  tritosyds  oocor  as  bases  only  in  a  few  mineralSi  these  general  formulas  fui 
the  ordmary  species  are : 

Bifliticates        A.  (iCt*,  fi)  Si«  B.  (RO,  ^R0)& 

UnisUicates  (ft*,  SfSi*  (R  0, 0U  0)  Si 

If  the  latter  formulas  (B)  be  multiplied  by  3,  after  substituting  the  value  of  /?  R,  they  becomt 
the  exact  equivalent  of  the  former;  but  they  are  not  necessarily  the  better  for  this  multiplication, 
b(>cauae  chemistry  is  not  yet  able  to  decide  positively  whether,  in  the  different  cases,  the  multi- 
plier should  not  rather  be  6,  9,  or  some  other  number. 

In  the  new  system  of  chemistry  the  formulas  of  the  Bisilicates  and  UnisUicates,  in  their  most 
geDeral  form,  are  written  in  the  following  manner,  essentially,  by  writers  on  the  subject,  except 
that  the  letter  B  is  here  used  witli  Uie  Greek  letters  to  express  the  metal  in  the  different  states 
ofoxjdation:* 

BisiUcates  3^  ^  I  a«  Uniailicates  ^\a^ 

R»«,/?ft,yftf^  B^ft,^ft,y»f^ 

These  formulas  may  be  more  oonveoiently  written  in  a  single  line,  as  follows ;  and  to  facilitate  a 
comparison,  the  formulas  of  the  older  system  are  here  added : 

Old  system.  Old  system  modified.  Kow  system. 

BUilicates  (ft».  fi)  Si«  (RO,  /?R  0)  Si  Si  e|e,|{R,  R,  m) 

Uiiisilicates  (ft»,  fi)«  §i«  (RO,  /?R  0)'  Si  Si!e4ilRa,K,  0^)t 

By  means  of  fractions  prefixed  to  the  Rs  or  Bs,  the  ratios  of  the  constituents  may  be  expressed, 
as  in  the  older  formulas. 

The  Subsilicaies  vary  in  formula  according  to  the  varying  ratios,  as  presented  beyond  (p.  362) 
The  only  silicates  having  the  basic  metals  in  the  sesquioxyd  state  alone  occur  among  the  Subsili- 
catw. 

Besides  the  silicates  that  are  obviously  Bisilicates  and  UnisUicates,  there  are  others  whicli, 
while  bisilicate  or  unisilicate  iu  type,  contain  a  surplus  of  silica  in  serial  ratios. 

The  Feldspar  group  is  remarkable  for  its  unity  in  crystallographic  and  all  physical  characters, 
erindng  the  profoundest  isotypism ;  and  yet  the  oxygen  ratio  for  the  bases  and  silica  varies  from 
1: 1  to  1 :  3.  The  fact  that  all  the  essential  characters  of  a  Feldspar  appear  in  their  perfection 
uuder  the  unisilicate  ratio  shows  that  the  amount  of  silica  of  a  Unisilicate  is  all  that  is  required 
to  make  a  Feldspar,  and  hence  that  the  type  is  strictly  unisilicate ;  and  further,  that  the  excess  of 
silica  must  exist  in  the  species  in  some  state  consistent  with  conformity  to  the  unisilicate  type. 
The  amount  of  silica  in  the  spedes  of  the  Feldspar  j'TOup  increases  with  the  increasing  proportiod 
ofaOcaU  in  the  mineral,  from  anorthite,  a  Unisilicaie  wiViout,  usually,  any  alkali^  to  albite  and  ortho- 
ciase,  literal  IHsiiicaies,  with  the  protoxyd  bases  solely  alkaline. 

The  Micas  vary  in  the  same  way,  being  unisilicate  strictly  in  the  species  containing  the  least 
alkali,  and  having  a  higher  proportion  as  the  alkali  increases,  and  the  highest  in  the  lithia  micas, 
in  one  of  which  ti^e  ralu>  is  1 :  2.  The  MeionOe  section  of  the  Scapolite  group  is  in  meioniie  strictly 
aaisilicate,  without  :J<tii,  while  mizzonUe  has  much  alkali  and  more  silica  in  proportion  than 
meionite,  and  marialilf.  (which  like  mizzonite  is  hardly  distinguishable  from  meionite  in  crystallo- 
graphic or  physical  iu^  .*act  ^rs)  is  bisUicate,  with  the  alkali  constituting  much  the  larger  pare  of  the 
pfoioxyd  Imses.  Th  ^Apolite  section  of  the  Scapohte  group  illustrates  the  same  point  The 
spedal  ratios  for  this  auti  each  of  the  preceding  groups  are  stated  in  the  general  remarks  preceding 
the  sectiou  on  tho  UnisUicates. 

Among  Bisilicates,  spodumene  is  closely  related  to  the  Pyroxene  group  in  crystallization  and 
other  characters,  including  the  oxygen  ratio  for  the  bases  and  silica,  although  alumina  and  lithia 
are  prominent  constituents.  PelalOe  has  the  same  crystallization  (as  shown  by  Descloizcaux)  and 
ihe  same  constituents  as  spodumene,  and  therefore  is  also  pyroxene-like  in  its  fundamental  char- 
acteristics ;  and  yet  it  oontams  twice  the  proportion  of  silica,  the  oxygen  ratio  for  ft,  11,  Si  in 

^  R'  stands  for  2  of  a  monad  element  as  potassium,  sodium,  lithium,  thallium,  caesium,  rubi- 
dium, hydrogen,  and  ft  for  other  basic  elements,  as  ah^ady  explained.  See  also  Am.  J.  Sci.,  IL 
xliv  252,  261,  and  Introd.,  p.  xv. 
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Bpodumeoe  being  1:4:10,  and  in  petalite  1 :  4 :  20,  a  contrast  of  great  interest  in  this  connect  oi 
as  remarked  by  Descloizeauz.  The  amount  of  silica  in  spodumene  shoves  what  is  essential  to  ti 
type,  and  therefore  proTes  that  both  are  essentially  Bisilicates.  It  differs  from  petalite  in  thi 
the  protoxyd  bases  include  a  little  lime  and  protoxyd  of  iron  {about  (m^tweifth  of  all  the  protoxyd 
from  the  average  of  the  best  analyses,  those  of  Bammelsberg,  Hageu,  and  Smith  &  Brush j,  whii 
in  petalite  tliey  are  purely  alkaline.* 

The  Feldspars,  Micas,  and  the  Meionite  and  Scapolite  groups  are  examples  of  a  surplus  c 
silica  in  speoiec  under  the  unisilicate  type,  and  the  Spodumene  group  under  the  bisilioate.  In  eac 
the  alkali  present  appears  to  be  the  determinative  cause.  The  surplus  silica  above  what  the  ty^ 
requires  may  have  one  of  the  two  following  conditions :  Either  it  may  be  (1 )  part  basic  (half  of 
under  the  unisilicate  type,  and  one-third  of  it  under  the  bisilicate  type) ;  or  it  may  \)e  (2)  all  acce 
sory  silica.  The  formula  of  albite,  under  the  unisilicate  tjrpe,  to  whidi  it  is  shown  above  to  b< 
long,  would  be  as  follows,  according  to  these  two  methods : 

Ist  method        (i  ]?fa»+S*l+iSi^)'Si»,    or    Si|e4|CtNaaH-}/ffAl  +  |)Si), 
2d  method       (iNa*+}*l)«  Si«+3  Si,     or    Si|e4i(lNa,  +  }ifi?Al)+SiO), 

For  other  examples  see  the  formulas  of  the  Unisilicates  beyond  (p. 

From  the  facts  here  explained  it  follows  that  the  Mica  and  Feldspar  groups  should  be  annexe 
entire  to  the  section  of  Unisilicatos ;  and  petalite  to  the  section  of  Bisilicates.  The  intermedial 
silicates  are  thus  mostly  disposed  of  without  the  provision  of  other  sections.  lolite  has  the  I 
ratio  for  bases  and  silica  of  muscovite  (or  1 :  1^),  and  its  exoess  of  silica  above  that  of  the  Unisii 
icates  may  be  of  the  same  nature  as  in  that  species.    The  case  of  nepheUte  may  bo  similar. 

The  hydrous  species  of  silicates  are  here  separated  from  the  anhydrous^  as  in  other  divisions  ii 
the  dasaiflcation,  because  the  course  seems  most  convenient* in  the  present  imperfect  state  oi 
diemical  science.  There  is  no  criterion  yet  furnished  for  deciding  upon  the  state  of  the  wate 
present,  whether  part,  or  all,  or  none,  is  basic;  and  until  chemists  have  some  means  of  reachini 
safe  conclusions  on  this  point,  the  true  relations  of  the  hydrous  and  anhydrous  species  cannot  t 
any  great  extent  be  positively  made  out.  Moreover  there  is  often  doubt  as  to  whether  the  wate 
present  is  simply  hygrometric  and  accidental ;  or  whetlier  it  exists  as  a  result  of  incipient  or  ad 
vanoed  alteration  of  the  mineral;  or  whether  it  belonged  to  the  species  from  its  origin ;  am 
these  doubts  still  further  complicate  the  subject 

In  some  silicates,  as  euclase  for  example,  th 9  water  appears  to  be  so  plainly  basic  thatthi 
species  have  been  arranged  beyond  with  the  anhydrous ;  and  this  is  the  beginning  of  a  fins 
disregard  of  the  distinction  which  will  probably  before  long  be  warranted. 

In  the  descriptions  of  the  silicates  beyond,  the  chemical  formulas  given  are  those  of  the  ol< 
system,  as  these  are  equally  intelligible  to  all  chemists.  But  in  the  tables  preceding  the  genera 
divisions  of  the  species,  the  new  formulas  are  introduced  as  well  as  tlie  old. 

Note  on  the  History  of  the  Silicates.  In  the  work  of  the  Swedish  mineralogist  Wallerius,  of  1 747 
silicates  as  such  are  unrecognized,  and  the  only  species  of  those  now  so  called  wliich  are  describee) 
are  the  gems  that  passed  under  the  names  of  emerald^  beryl,  topaz^  hyacinth^  chrysolite,  garnet;  day\ 
of  various  kinds  and  names ;  mica^  talc^  serpentine^  amianlhtis^  aabestus,  fddspar^  and  the  convenicnl 
pocket  for  various  undetermined  heavy  stones,  named  Corneas — ^the  Hombarg  of  the  Swedisl 
mineralogist,  and  Boche  de  Come  of  his  French  translator,  and  which  embraced  SkiOrl  (Schorl  oi 
the  Germans)  as  a  promuient  part  of  it.  Quartz  (Kieselsteu,  or  Silex)  in  its  many  varieties,  witi 
opal,  made  up  a  large  part  of  the  non-metallic  division  of  the  science,  occupying  30  pages  out  ol 
200.  Feldspar  is  pla<»d  in  the  genus  Spatum,  as  Spatum  pyrimachum  (or  scindSating  spar)  aJonj 
side  of  fluor,  Iceland  spar,  and  heavy  spar  ;  and  sapphire  and  the  other  precious  stones  are  ii 
the  group  of  Gems.  All  of  these  species  excepting  feldspar  had  special  names  in  Pliny's  time; 
and  feldspar  is  distinctly  referred  to  in  Agricolsi  as  "  Silex  ex  eo  ictu  ferri  facUo  ignis  elicltur,  ifl 
cubis  aliisque  liguris  intersectis  constans"  (p.  314,  1546). 

Cronstedt^s  work  of  1758  includes  with  the  preceding  the  species  Zeolite,  a  recent  discovery  of 
his  own  (1756);  but  adds  no  others.  He  shows  however  his  acumen  in  making  his  group  of 
KieselrArier  (siliceous  minerals)  to  include  not  only  the  varieties  of  quartz,  but  also  feldspar  and 
the  gems  above  enumerated  (and  his  adding  to  it  the  diamond  is  not  surprising).  Garnet  aod 
schorl  are  left  outside,  and  make  the  two  species  of  his  Granat-Arter ;  ifrca  (Glimmer- Axter)  and 
A^)estus  (Asbest-Arter),  with  Ler-Arter  (clay  minerals),  are  the  other  independent  group* 
Transparent  tourmalines  from  Ocylon  were  among  the  gems  of  the  day,  having  been  first  iutro« 
duced  into  Europe  in  1707  or  before,  but  they  are  not  distinctly  mentioned  by  Cronstedt  or  Wal< 
^eriuB. 


*  See  further  on  this  subject  a  paper  by  the  author  in  Am.  J.  ScL,  IL  xliv.  398,  16<)Y. 
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The  group  of  Schorl  increased  in  ita  yarietios  for  the  next  twenty-five  yearn,  and  after  that  became 
prolific  in  species,  and  much  of  the  history  of  mineralofry  ia  involved  in  its  various  phases.  The 
following  observations  make,  therefore,  an  introduction  to  the  synonymy  of  many  minerals 
bevoDcL 

The  GameuSj  or  Fomharg,  of  Wallerius  included  a  variety  of  hard,  cheap  or  worthless  stones, 
rather  heavr,  mostly  of  dark  colors  fWnn  black  to  dull  green.  The  name  alludes  to  a  resemblance 
to  honi  in  the  aspect  of  some  of  the  kinds.  To  Comeus  nolidus  belonged  the  massive,  compact, 
diotf  rocks  of  bhick  and  lighter  shades ;  also  petrosilex  (or  HaUefliTUa  of  the  Swedes,  which 
IDSBU3  false  Jlint)  of  different  shades;  and  massive  homblcndo  ("granulis  conipactis"),  though  the 
luune  hornblende  was,  by  a  mistake  of  its  German  use,  given  by  Wallerius  to  a  black  zinc-blende 
alone.  His  Comeus  fissilia  embraced  lamellar  forms  of  hornblende  and  pyroxene,  and  some  slaty 
rocks.  White  Ck>meu8  crystcUUscUus  was  his  SkiOrl,  which  comprised  opaque  tourmalines,  and 
other  prismatic  minerals  of  black,  brown,  g^reen,  and  reddish  colors,  as  hornblende,  actinollte,  and 
perhaps  pyroxene,  and  at  tho  head  of  the  list  basalt,  and  basanite  or  Lydian  stone. 

CronstcKlt's  Skori  made  up  his  genus  BcisaUes^  and  was  nearly  synonymous  with  the  Cornelia 
cnjdailizalus  of  Wallerius.  Its  varieties  were  beitor  defined ;  and  to  massive,  lamellar,  and  colum- 
nar hornblende,  actinolite  and  pyroxene  and  crystallized  opaque  tounnaline  wore  added ;  and  in  an 
appendix  to  the  species,  cruciform  staurotide.  The  name  Hornblende  is  applied  only  to  the  mas- 
sire  variety  or  rock  which  Oronstedt  made  a  bole^  and  called  Bolus  indivraiis  parUcuUs  sqiMniosis; 
it  probably  covered  other  similar  stones. 

J.  Hill  in  his  work  on  Fossils,  published  in  London,  and  according  to  the  title  page  in  1771 
(though  de  lisle  says  it  was  not  issued  until  1772^  says  of  the  "8[  .rls,"  that  '*as  to  size  we  see 
them  from  that  of  barley  com  up  to  the  Giant's  Causeway,"  and  tlie  columns  of  the  latter  he  calls 
**  Irish  Shirl,"  or  "Basaltes  Hibemicus."  The  group  contains  also  made  or  chiastolite  from 
Andalusia,  besides  tourmaline,  etc. 

In  the  editions  of  Wallerius  of  1772  and  1778  there  is  a  little  advance  beyond  the  first  as  re- 
gards the  number  and  classification  of  the  species.  Oronstedt  is  followed  in  the  position  of  feld- 
spar, and  in  tho  name  "  Basaltos  "  for  the  schorls ;  and  Comeus  is  restricted  to  massive,  fibrous, 
and  coarse  columnar  stones,  among  which  stands  **homblonde"  as  Corneus  spathosus^  and 
"  trapp  '^  as  Comeus  trapezius. 

At  this  period  de  Lisle  brought  crystallography  to  bear  on  the  subject.  But  while  making 
known  new  distinctions,  he  did  not  appreciate  their  full  value,  or  the  precision  required  for 
thorough  work.  As  a  consequence,  the  group  of  Schorls  (or  Schorls,  as  he  writes  the  word)  in 
his  kter  treatise  of  178H,  reached  ite  greatest  extension,  although  in  a  partly  divided  state.  lie 
early  pronounced  basaltic  columns  no  crystals,  and  dropped  off  this  excrescence.  He  showed  in 
1772  that  the  gem  tourmaliue,  his  Transparent  rhoniboidai  schorl,  was  identical  in  form  with  the 
common  black  schorl.  But  still  he  made  the  latter  a  distinct  species^  his  Opaque  rhomboidal  schorl^ 
and  included  in  it,  along  with  blaok  or  opaque  tourmaline,  crystals  of  hornblende,  augite,  octahe- 
drite  from  0i8an.s,  ratile  (needles  in  quartz),  and,  as  a  white  variety,  thin  twins  of  albite,  whose 
relatbn  to  feldspar  he  did  not  perceive ;  and  even  hexagonal  nepholite  from  Vesuvius  has  a 
p^ing  remark  under  this  head.  Axinite,  then  a  novelty  fV'om  Dauphiny,  was  made  a  short 
lectkralar  variety  of  Transparent  rhomtmidal  schorl,  or  tourmaline,  its  rlioinboidai  planes  proving  to 
his  eye  the  relationsliip.  The  massive  mineral  called  Hornblende,  or  Roche  de  Come,  referred  by 
Oronstedt  to  Bole,  he  annexes  to  Schorl  as  a  massive  or  semicrystallized  kind,  but  makes  it  a 
separate  species,  Sckmi  argitevx,  although  apparently  appreciating  that  it  was  little  entitled  to  the 
distinction.  Schorl  cruciforme  was  his  last  species  in  the  group,  and  to  it  wore  referred  both 
andalusite  and  staurolite— the  latter  his  Pierre  de  eroix,  with  the  prismatic  angle  of  180"  by  his 
measurement;  and  the  former,  Macle  basalttque,  with  an  angle  of  95\  The  garnets  and  schorls 
were  placed  in  a  common  division,  as  done  by  Cronstodt,  and  garnet  was  made  the  first  species, 
with  tounnaline  the  second,  and  ** cruciform  schorl"  the  fifth.  G-arnet  included  the  ''white 
garnet,^'  as  it  was  called,  of  Vesuvius  (leucite),  first  observed  by  Ferber  in  1772.  Besides  these 
Silicates,  de  Lisle's  work  has  its  several  groups  of  (rems,  Feldspar,  Argillaceous  Minerals  (em- 
bracing mica,  asbestus,  talc,  serpentine),  Zeolite,  aud  Quartz.  Labradorite,  from  Labrador  (first 
brotigtit  to  Europe  about  1770),  stands  as  a  variety  of  feldspar,  to  which  it  had  been  referred  by 
Werner ;  idourase,  of  which  many  figures  are  given  by  him  (first  described  and  figured  by 
Cappeler  in  1722),  meionite  (hyacintes  blanches),  from  ^mma,  and  harmotome  from  Andreas- 
berg  (his  hyadnie  blanche  cruciforme,  made  calcareous  spar  by  v.  Born  in  1775,  who  first  mentions 
and  figures  it,  but  a  hyacinth-like  siliceous  species  by  Bergmann  in  1780),  are  placed  with  zircon 
as  kinds  of  hyacinih. 

After  de  Lisle,  as  chemistry  and  crystallography  made  progress,  the  disintegration  of  the  great 
Sohorl  group  went  rapidly  forward,  until  the  only  thing  left  to  it  was  common  tourmaline ;  and 
now  the  name,  once  so  important,  has  become  a  mere  mineralogical  relic  In  Werner's  system 
of  1789,  as  published  by  Hoffmann  (Bergm.  J.,  i  369,  1789),  Schorl  indudes  only  tho  species 
Tourmaline  as  it  now  stands.  The  Kieselarten,  or  Siliceous  species  (commencing  with  tho  diamond 
still)^  comprised  the  different  gems ;  among  which  stnnds  chrysobcryl  (the  modern),  and,  as  distinct 
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species,  azinite,  prehnlte,  hornblende  of  various  kindSf  with  feldspar,  mica,  chlorite,  the  daj 
etc. ;  while  under  IWcarien^  or  Magnesian  fipecies,  there  are  kyanite,  actinoiite,  with  asbestt 
talc,  serpentine,  nephrite,  etc 

Silica  was  first  proved  to  be  a  chemical  constituent  of  many  mineral  species  by  Bergmann ;  ai 
in  his  Opuscula  (1780)  and  his  Sdagraphia  Regni  Mineralis  (1782)  he  distinguishes,  after  analys 
by  himself  (made  by  fusion  with  potaah,  a  method  of  his  own),  the  following  minerals  as  eilioeoi 
compounds  of  alumina,  with  or  without  lime  or  magnesia,  namely,  topaz,  emerald,  garnet,  sch^ 
(black  tourmaline),  hornblende,  mica,  eeolite  fVom  Iceland,  feldspar,  and  the  clays ;  and  as  esse 
tially  magnesian  silicates,  containing  lime  and  a  little  iron,  and  little  or  no  alumina,  actinolil 
asbestus  (mountain  cork  and  mountain  leather),  amianthus,  steatite.  These  were  the  investig 
tions  that  commenced  the  disbanding  of  the  schorls,  and  before  Werner's  system  of  1 789  w 
published,  many  other  analyses,  more  or  less  imperifect,  had  already  been  made  by  Wieglc 
Klaproth,  Achard,  Heyer,  Mayer,  Hopfner,  Pelletior,  and  other  chemists  of  the  day. 

The  word  Schorl  of  tlie  Germans  has  been  supposed  to  be  derived  from  the  name  of  a  local! 
of  the  mineral,  Schorlau  (meaning  Schorl- village)  in  Germany.  But  Prof.  Naumann  says  (in 
recent  letter  to  the  author)  that  it  is  more  likely  that  the  name  is  a  miner's  term  of  unknoii 
origin,  and  that  the  village  got  its  name  from  the  occurrence  there  of  the  schorL  Some  Germ] 
mineralogists  have  pronounced  it  of  Swedish  origin,  and  as  first  used  by  CronstedL  But 
occurs  in  Bruckmann's  Magnalia  Dei,  published  at  Braunschweig  in  1727,  on  page  17 A,  where 
is  spelt  schirL  Jt  exists  also  still  earlier,  as  the  author  has  found,  m  Ercker's  Aula  Subt^rrane 
first  published  in  1596,  ahurl  and  wolfram  being  spoken  of  as  among  tlie  rejected  material 
auriferous  washinfrs;  and  again  in  the  yet  older  work  of  Gesner,  De  Rerum  Foss.  etc,  1565, 
87,  where  schurl  (misspelt  ?  schmt)  is  given  as  the  German  for  *'  Lapilli  nigri  steriles  '*  of  a  tin  vei 
which,  "quando  cum  lapillis  plumbl  candidi  [or  tin]  coquuntur  plumbum  consumunt,"  et< 
again,  in  Matthesius's  San;pta,  1562,  in  the  ^th  "Predigt,"  where  "Scliiirl"  is  quite  fui 
described,  and  also.  In  the  next  paragraph,  "  Wolflrumb."  The  name  Schorl  (or  Schurl)  was 
that  time  used  quite  indefinitely  for  the  sterile  (or  metallurgically  worthless;  black  little  stoni 
("nigri  lapilli")  accompanying  tin  ore  and  gold,  especially  the  former;  and,  as  they  were  amoi 
the  refuse  of  the  ore-washings,  Adelung  suggests  that  Schorl  may  have  come  from  the  old  Ge 
man  word  Schor^  meaning  impurities,  or  refuse. 

General  Pyrognostic  Characters  of  the  Silicates.  In  the  systematic  pyrognostic  examination  < 
silicates,  the  following  points  should  be  particularly  noticed : 

1.  U  in  the  closed  tube  the  substance  prove  hydrous,  the  water  given  out  should  be  tested  i 
to  whether  it  is  acid  or  alkaline.  If  acid,  this  may  bo  evidence  that  the  mineral  contains  fluoriu< 
and  if  alkaline,  that  possibly  the  substance  is  an  altered  mineral.  In  the  former  case,  the  wat< 
should  be  (a)  tested  with  Brazil-wood  paper;  (6)  the  tube  should  be  carefully  observed,  to  ascs 
tain  whether  it  hfis  been  dimmed  or  etched  by  the  action  of  the  fluorine ;  and,  further  (c),  the  t^i 
for  fluorme,  by  ftising  in  the  open  tube  with  s^lt  of  phosphorus,  should  be  employed. 

2.  In  the  examination  B.B.  on  charcoal  it  should  bo  noted  that  silicates  containing  much  ire 
become  magnetic ;  and  silicates  of  the  oxyds  of  iron,  copper,  etc,  yield  metallic  buttons  on  fusic 
vrith  soda. 

3.  In  examining  the  mineral  in  (he  platinum-pointed  forc^,  it  should  always  be  treated  in  OJ 
to  ascertain  (a)  whether  it  imparts  a  color  to  the  flame ;  and  (b)  its  fusibility,  remembering  thj 
some  silicates,  infusible  in  O.F.,  become  fusible  by  a  reduction  of  theur  bases  to  a  lower  state  c 
oxydation  in  R.F.  It  is  to  be  noted  that  (c)  only  infusible  and  light-colored  silicates  can  be  tesU 
for  alumina  B.B.  with  cobalt  solution,  since  all  fusible  silicates,  not  containing  metallic  oxyds,  gil 
a  oobalt-blue  glass;  (d)  a  small  amount  of  soda  in  a  silicate  may,  by  the  intense  yellow  color 
imparts  to  the  flame,  mask  a  much  larger  percentage  of  potash  or  other  alkali,  as  in  the  case  c 
some  varieties  of  potash-feldspar  (orthoclase) ;  (e)  when  silicates,  like  hornblende,  pyroxene,  < 
garnet,  contain  various  isomorphous  bases,  the  fusibility  of  the  species  has  a  wide  range ;  i 
garnet,  for  example,  it  varying  from  the  easy  fusibility  of  almandine  to  the  iufusibility  of  ouvan 
vite ;  (/)  a  few  silicates  react  alkaline  after  ignition  or  fUsion. 

4.  In  treaimerU  with  ihefiuxeSj  it  is  to  be  noted  (a)  that  most  silicates  are  dissolved  in  soda  wi< 
effervescence,  {b)  If  sulphur  or  sulphuric  acid  is  present,  the  mineral  gives  in  R.F.  a  sulpbj 
which  reacts  for  sulphur  when  moistened  and  placed  on  a  surface  of  silver,  (c)  Borax  dissolve 
silicates ;  and  if  they  contain  metallic  ojcyds,  the  nature  of  these  oxyds  may  be  determined  li 
treatment  in  O.F.  and  ILF.  (d)  Salt  of  phosphorus  decomposes  almost  all  silicates,  dissolving  ti\ 
bases,  and  leaving  a  gelatinous  skeleton  of  insoluble  silica ;  and  if  metallic  oxyds  nre  present,  tb€ 
may  also  impart  a  characteristic  color  to  the  bead  in  O.F.  and  S.F. 
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ABRANGEHENT  OF  THE  SPECXES.    • 

L  AkFUlbOLE  GROUP.    Giystollization  anisometric,  either  orthorhomblo  or  dinohedral,  tmi 
•Dfflo  of  prism  not  l20^ 

(1)  Ptboxenb  Subqboup.    /a  /=86'— 88'.    Compodtion  ft  Si,  or  (ft*,  fi)  Si*;  and  when  both 
R aiidll  are  present,  ratio  of  ft* :  B=:S :  1  to  1 :  2. 

0.  Cijstallization  orthorhombic.    Optic-axial  plane  nonnul  to  a  diagonal  aeotion ;  one  bisectrix 
tsRDal  to  the  base.    Contain  little  or  no  lime. 

2M.  ekstatitb  tig  Si  61  eie,)^ 

235.  HxPEBSTHKini  (&&  ^e)  Si  6i  e|ea|M^,  Fe 

236.  DiAOLAsrra  (M^  te,  Oa)  Si  Si  eie^Mg,  Fe,  ea 

h.  Crystallization  monodinia    Optic-axial  plane  normal  to  a  diagonal  section ;  bisectrix  not 
Hsual  to  the  base. 

a  Bases  mainly  or  whoOy  protozyda;  nrach  Ume;  little  or  no  alkalL 

237.  WoLLASTOXTTB  CaSi  Sie|e,|6a 

238.  Ptsozeni  A«  ft  Si  6i  e|e,|R 

B.        ft  (Si,  5iJ)  (Si,  /?A],)e|e,|R 

0  Bosea  hr^Iy  nesqiiloxyds ;  little  or  no  Ume ;  mncb  alkali. 

239.  .Sgibitb  ii  ft'+i^e)  Si«  Si  e|e,Ki  (Na,,  B)  +  i/^Fe) 

240.  AcMOTi  (i  ft»+}  Pe)  Si*  Si  e|ea|(  J  (Na„  ft)  +  |/?Fe) 

c  Crystallization  tridinic.    Optio-axial  plane  not  nonnal  to  one  of  the  diagonal  sections,  or  to 

the  base. 

241.  BHODO^nTB  An  Si  Sie|e,|Mu 

242.  Babixotonitb         (1  ft*+i  Fe)  Si*  Si  e|e,|(}  ft + J/SFe) 

(2)  fipoDUMSKB  Subgroup.    7a/=86"—88'.    Composition  (ft',  fi)Si'i  and  ft*:  fi=l:  4;  ft 
=  Xs,  Li,  with  some  Oa,  ^e  in  Spodnmeue. 

243.  Spodumbkb  (i  ft*+ 1  Si)  Si*  Si  OlOaKJ  (R„  R)+ }/?Al) 

244.  Petaiite  a,  (J  ft*+  f  Xl)  Si»+  3  Si  Si  e|ea|(i  R,+t  0±\)  +  Si  O, 

6.  (Ki&*+*Xl)  +  f  Sii)Si*  Sie|e,|(|(iR.+J/?Al)  +  iySi) 

(3)  Ahphibolb  Subgroup,    /a  7=1 23°— 125"  (corresponding  to  t-2  of  Pyroxene  Subgroup), 
a.  Crystallization  orthorhombia    Optical  characters  as  under  a  above. 

245.  KuppFBRITB  fig  Si  .  SiOie^Mg 

246.  Ajthophyujti      (}  Sg + 1  *e)  Si  Si  e|e,|(}Mg-f-  i  Fe) 
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h.  Crystallization  monodinic.    Optical  characters  as  under  b  above. 

a  Bases  mainly  or  wholly  protoxjds ;  Uttlo  or  no  alkali. 

247.  A]iphibolbA«  ft  Si  Si  0|€>9|R 

B.  (ft,  It)  Si  6ie|e.KH„R) 

c.       ft  (Si,a^ii)  (Si,  /?Ai,)  e|e,|ft 

fi  BaM8  largely  sesqnioxyds ;  mnoh  alkali. 

248.  Arftedsonitb         (I  ft"+ f  Fe)  Si*  Si  e|ea|(f  (Na„  ft)  + 1  /?Fe) 

249.  Cbooidoutb  . 

Appendix  1o  AmphtboU  Oroup 

250.  WiCHTisrPB  nilt"+i  S)  8l»  Si  eie^Ki  (Ka,,  ft) +1  /?(A1,  Fo) 

261.  Glauoophanb         (J  ft*+|  fi)  Si«  Si  e|e,|(l  ft+|  ^ft) 

262.  SOBDAWALTTE  ?  (i  (]jlg,  J'e)*H-i  3fcl)  Si»  Si  e|e,|(i  (Mg,  Fe) + 1  ^Al) 

263.  Tachtlttb 

XL  BERYL  GROUP.    OiTStallization  hexagonal ;  not  mioaoeous. 

254.  Beryl  (i»e«+iXl)Si«  Sie|e,|(ifie+i5Al) 

256.  Bddialytb  (lft«  +  4Zrf)Si«  Sie|e8||(i(Na,,ft)+iyi8r) 

III  POLLUOITE  GROUP.    Crystallization  isometric. 

266.  PoLLucrra  (Os«,  3^1)  Si«  Si  e|ea|(Os„  /?A1) 

The  fact  of  the  orihorfiorribic  form  of  some  species  of  the  Amphibole  group  (those  so  charaote 
ized  above)  was  first  ascertained  by  Desdoizeaiiz  through  optical  examination.  Under  Pstaltt 
the  formulas  a  and  b  are  those  of  the  two  methods  explained  on  page  204. 


234.  ENSTATTTB.  Diallage  m^talloide  pt.  IT.,  Tr.,  1801.  Bronzit  KarsL,  Elapr.,  Gehlen*8  J 
iv.  161,  1807;  Karst,,  Tab.,  40,  91,  1808;  Klapr,,  Beitr.,  v.  34,  1810.  Blattriger  Anthophyll 
WenL,  1808,  Hausm.  Entw.,  1809.  Bronate.  Chladnite  Sh^^  Am.  J.  ScL,  IL  iL  381,  134 
Eustatit  Kenng.^  Ber.  Ak.  Wien,  xyL  162,  1855.    Protobastit  A.  Streng,,  ZS.  G.,  xiiL  71,  1861. 

Orthorhombic.  I A  7=87°  and  93°,  Kenngottj  88°  and  92°,  Descloizeau.^ 
Observed  planes  :  /,  i-i,  i-t.  Ia  i-t=lSS°  30',  /A ?^i=136°  30'.  Cleavage 
/,  easy ;  i-iy  ir^^  less  so.  Sometimes  a  fibrous  appearance  on  the  cleavage 
surface.     Also  massive  and  lamellar. 

H.=5-6.  G. =3*1  — 3*3;  3-19,  Vosges,  Damour.  Lustre  a  little  pearl 
on  cleavage-surfaces  to  vitreous ;  often  metalloidal  in  the  bronzite  variety 
Color  grayish-white,  yellowish-white,  greenish- white,  to  olive-green  an 
brown.  Streak uncolored,  grayish.  Double  refraction  positive;  optic-axia 
plane  brachydiagonal ;  axes  very  divergent. 

Oomp.,  Var.— Mg:  Si,  or  (lig,  te)  §i;  the  J'e  atonucally  not  over  one-fourth  of  the  protoxjd 
Mg  Si = Silica  60,  magnesia  40=100. 

Var.  1.  WiUi  little  or  no  iron ;  EnsUUik.  Color  white,  yeUowish,  g^jish,  or  greenish-white 
lustre  pearly-vitreous ;  G.=310— 3'13.  CJdadjiiie,  which  malces  up  90  p.  a  of  the  Bishop viU 
meteorite,  belongs  here  and  is  the  purest  kind. 
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2.  FBnifmnu ;  Brontite,  Color  grayiBh-green  to  olive-green  aod  brown ;  lustre  of  deavage- 
surfaoe  adamantine-pearly  to  aubmotaliic  or  bronze-like.  Ratio  of  Mg  to  other  protoxyds  ia 
anaL3,  11$:  1;  in  4,  8:  1;  in6,  6^:  1;  in6,4i:  1;  in  7,  6J  :  1;  in9,  4}:  1 ;  in  1  Uthe  so-called 
protobiutUe),  4} :  1. 

Analyses :  L,  1,  t.  Hauer  (Ber.  Ak.  Wien,  xvi.  1 65) ;  2,  J.  L.  Smith  (Am.  J.  Sci..  II.  xxiviii.  225); 
n.  3,  Pisani  (Dead.  Min.,  I  637);  4,  Damour  (DescL  Min.,  I  45);  6,  6,  v.  Kohler  (Pogg.,  xiiu 
101);  7,  8.  Regnault  (Ann.  d.  M.,  III.  xiv.,  147),  9,  v.  Kobell  (J.  pr.  Ch.,  xxxvi.,  30a);  10,  Gar- 
rett (Am,  J.  ScL,  IL  XV.  333);  11,  12,  A.  Streng  (ZS.  G.,  xiiL  73,  B.  B.  Ztg.,  xxUL  64): 


Si 

%1       t^ 

An 

Mg 

Oa 

L      1.  Aloysthal,  EmL 

56-91 

2-60     2-76 

35-44 



2.  ChladnUe 

(1)59-97 

aPeO-40 

39  37 

n.     3.  Leiperville 

57-08 

0-28     6-77 

35-69 

4  Vosges 

(1)  56-70 

0-60    7-72 



33-68 

6.  Stempel 

5719 

0-70     7-46 

0-35 

32-67 

1-80 

6.  Ultenthal 

66-81 

207     8  46 

0-62 

29-68 

2*19 

7.         " 

65-84 

109  10-78 

30-37 

8.  Styria 

66-41 

6-66 

8-30 

31-50 

9.  Greenland 

58-00 

1-H3  10-14 

1-00 

29-66 

10.  Texas,  Pa. 

65-45 

118     9-60 

0-98 

31-83 

IL  Harzborg 

63-46 

3-71     8-54 

0-16 

30-86 

2-19 

12. 

5416 

3-04  12-lT 

28-87 

2-87 

1-92=99-58  Hauer. 
,  ]Sa,  &,  ti  0-74=  1 00-48  a 


0-90=99-62  PisanL 

1-04=99-67  Daraour. 

0-63=100-30  Kohler. 

0-2-2=100-05  Kohler. 

1*80=99*88  Regnault. 

2-38=100-15  Regnault 

=100-13  KobelL 

=98-99  Garrett 

0-87,  ^T  0-89,  i^e  <Sr  0-OT  = 
100-74  Strong. 

0^9=101-34  Streng. 


G^  anaL  5,  fr.  Stempel  near  Marbourg,  8-241 ;  6,  fr.  Seefeldalpe  in  the  Ultenthal,  Tyrol,  3,258; 
6,  ib^  3-241 ;  8,  fr.  serpentine  of  Gulsen  near  Kraubat  in  Styria,  3*125;  IJ,  from  a  rock  at  Caste, 
Ilarz,  called  melaphyre,  3-29. 

Pyr.,  etc — B.B.  almost  infusible,  being  only  slightly  rounded  on  the  thin  edges ;  F.=6.  Insolu- 
ble in  muriatic  add. 

Obi. — Occurs  near  Aloysthal  in  Moravia,  in  serpentine  (the  variety  had  been  considered  scapo- 
lite);  at  the  W.  base  of  Mt  Bresouars  in  the  Vosges,  olive-green,  in  serpentine;  in  Pennsylvania, 
It  I^eiperville  and  Texas;  at  Kupferberg  in  Bavaria;  at  Baste  yi  the  Hans  (Proiobcusliie)]  and  at 
tiin  other  localities  mentioned.  The  bronzite  also  of  Lettowita  and  Goldenstein  in  Moravia,  of 
Aipstcin  near  Sontra  in  Hesse,  of  Cape  Lizard  in  Cornwall,  may  belong  here  according  to  Pes- 
cioizeanx ;  but  their  chemical  and  optical  characters  are  not  yet  ascertained.  The  brown  pyrox- 
€^QO-like  mineral  which  is  a  prominent  constituent  of  the  rock  called  Lkerzolite^  from  the  depart- 
ment of  Arridge,  France,  is  referred  liere  by  Descloizeaux. 

The  bronzite  of  Leiperville  aflForded  Descloizeaux  prisms  of  87*  and  93'';  and  that  of  Texas, 
half  a  mile  W.  of  the  village,  occurs  in  large  foliated  and  fibrous  masses ;  neither  is  submetallic- 
in  lustre.     Descloizeaux  first  defined  the  limita  of  this  species,  as  here  laid  down. 

learned  from  U^aram^^  an  opponent,  been  use  so  refractory.  The  name  bronzite  has  priority,  Ikit 
a  bronze  lustre  is  not  essential,  and  is  far  from  universal.  Shepard's  cfiladnite  w»is  so  ini(>er- 
fectly  and  inoorrectly  described  that  the  name  cannot  claim  precedence ;  he  made  it  a  tersilicate 
of  nu^esia  (L  &). 

Alt — BastUe  or  SckiUer  spoTj  the  original  flrom  Baste  in  the  Harz,  is  regarded  by  Streng  as 
altered  protobastite  or  bronzite.  G.  Rose  long  since  pronounced  it  a  result  of  the  alteration  of 
some  mineral  of  the  pyroxene  group.  PhoBsUne  Breith.  is  stated  by  Breithaupt  to  be  altered 
bronzite  or  brunze-like  pyroxene.    Enstatite  occurs  altered  to  talc  See  Bastitb,  p.  469. 


235.  HTFBR8THBNZL  Labradorische  Hornblende  {ft.  L  St  Paul)  \fbm.,  Bergm.  J.,  rHG, 
391,  1789.  Diallage  metalloide  pt  E,,  Tr.,  1801.  Hypersth^ne  ff^  Ann.  Mus.,  ii.  17,  180H. 
Labrador  Hornblende;  Metalloldal  Diallage  pt  Paulit  Wern-^  1812,  Hoffm*  Min.,  il.  2,  143, 
1815. 

Orthorhombic.  /A  7=80°  30'  and  93°  30'.  Cleavage  :  i-I. perfect,  /and 
i-l  distinct  but  interrupted.     Usually  foliated  massivej 

H.=5— 6.  G.=3'392.  Lustre  somewhat  pearly  on,  a  cleavage-surface, 
and  sometimes  a  little  metalloidal.  Color  dark  brownish-green,  grayish- 
bUck,  greeniah-black,  pinchbeck-brown.     Streak  grayish,  brownish-gray^ 
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Translucent  to  nearly  opaque.     Brittle.    Optic-axial  plane  brachydiagom 
axes  very  divergent ;  bisectrix  negative. 

Oomp.— (%,  i'e)  Si.  f'e  to  S[g=  1 :  2  or  above  this ;  in  anaL  1,  1:1*8;  in  2,1:1-4;=S 
54-2,  protoxyd  of  iron  21*7,  magnesia  24*  1  =100.  Analyses:  1,  Damour  (Ann.  d.  M.,  IV.  ▼.  li 
2,  Muir  (Thorn.  Min.,  i.  202);  8,  4,  Hunt  (this  Min.,  4th  ed.,  and  Bop.  6eol  Can.,  1863,  4GS 
Strong  (B.  H.  Ztg.,  xxiii.  54) ; 

Si  £l      fe  Mn  fig  Oa  fi 

1.  Laorador                   61*36  .0*37  21*27  1-32  21*31  3*09  =98*72  Damour. 

2.  Skye                          51-35   33*92  11 -09  1*84  0*50=98  70  Muir. 

3.  Chateau  Richer         51*85  8*70  20*56  22*59  1*68  0*10  (ign.)= 99*93  Hunt 

4.  "            "             51*85     3*90     2O-20     tr.       21*91     1*60    020  (ign.)=99*66  Hunt 
6.  Harzburg  52*88    3*90     18*23    22*22    3*55    0*56=I01*.S4  Streng. 

Breithaupt  gives  for  /A /in  the  bronzite  of  Fichtelgebirge  SS**  and  92°. 

P3rr.,  etc. — B.B.  fuses  to  a  black  enamel,  and  on  charcoal  yields  a  magnetic  mass.  Parti 
decomposed  by  muriatic  acid. 

Obs. — Hypersthene  occurs  at  Isle  St  Paul,  Labrador  (anal.  1);  at  Chateau  Richer  and 
Ad^ie,  Mille  Isles,  Canada  (anal  8,  4),  grayish-black  and  brown,  with  the  laminss  curved ;  at 
Isle  of  Skye  (anal.  2) ;  in  Greenland ;  at  Farsund  and  elsewhere  in  Norway ;  and  reported 
from  Penig  in  Saxony ;  Ronsberg  in  Bohemia ;  the  Tyrol ;  Elfdalen  in  Sweden ;  Neurode  in 
Icsia ;  in  Thuringia ;  the  Fichtelgebirge ;  Voigtland. 

It  is  often  associated  with  labradorite,  constituting  a  dark- colored,  granite-like  rock,  cs 
Jlyperyte. 

Nfimed  from  'vrrift  and  vBiifos,  very  airongj  or  iougK 

236.  DIAOLASTTE.    Gelber  SchiUerspath  Freieslehen,  SchilL  Foss.  Baste,  13,  1794.     Talk 
iger  Hornblende,  Havsm.,  Nordd.  Beitr.  B.  H.,  i.  15,  1806.   Diaklas  .0rei<%.,  dhar.,  58,  1323. 
aklasit  Hauam.^  Handb.,  498,  1847. 

Orthorhombic.  /A  /=93°  and  87°.  Observed  planes :  I^  i-l,  i-i^  anc 
often  in  hexagonal  plates'.  Cleavage  :  i-l  perfect ;  t-%  imperfect.  Foliai 
massive. 

H.=3'5— 4.  G.=3*054,  Kcihler.  Lustre,  pearly  and  metalloidal  oi 
cleavage-face.  Color  brass-yellow,  greenish-gray.  Streak  greenish-graj 
nearly  uncolored.  Transparent  in  thin  laminsB,  translucent.  Feelsoi 
what  greasy.  Brittle.  Optic-axial  plane  i-i,  axes  very  divergent ;  bisect 
negative. 

Oomp.~(%,  te,  Ca)  Si,  Kohlor.  Analyses:  1,  Kohler  (Pogg.,  xiiU  101);  2,  A.  Streng(B 
Ztg.,  zxiil  64): 

Si         %1        fe      fin      iSlg        ts,      tL 

1.  Baste  53-74    1*33     11*51     0*23     26*09    4*73    3  7  6= 100-39  Kohler. 

2.  Harzburg     63  31     749      8-14 25-37     3-56     1-55,  alk.  0-58,  fer  0-29=101 -73  Str 

Pyr.,  etc. — Same  as  for  bronzite. 

Obs. — In  crystals  or  foliated  masses  imbedded  in  serpentine  rock  at  Baste  near  Har/.l^ 
associated  with  euphotide ;  also  from  the  gneiss  mountains  of  Guadarrama,  Spain.  Bcsem 
bronzite,  but  the  plane  of  the  optical  axis  is  macrodiagonal  instead  of  brachydiagonaL 

237.  WOLLASTONITB.  Tafelspath  (f^.  Dognatzka)  Stiilz,  Neue  Einr.  Nat  samml.  TV 
144,  1793.  Tabular  Spar.  Schaalstein  TTam.,  1803,  Ludwig's  Min  Wem.,  ii.  212,  1804,  M 
Null  Kab.,  ii  1, 1804.  Wollastonite  K,  Tr.,  1822.  VUnite  (fr.  Vilna)  fforodeki,  Desd.  Min.,  iL 


Monoclinic.     0=6^  48',  /A  7=87°  28',  0  A  2-i=137°  48' ;  a:b: 
0-4338  : 1 :  0*89789.     Observed  planes,^  0 ;  vertical,  i-i,  t-f ,  f  |,  7,  i-4,  ^ 
clinodome,  2-1 ;  hemidomes,  ^-i,  1-i,  3-i,  5-i,  —^-i,  — 1-i,  — 3-i,  — 6-i ;  lie 
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octahedral,  2,  2-i,  —2,  —  2-i.  Fig.  201  in  the  pji*oxene  or  normal  position, 
but  with  the  edge  O/i-i  the  obtuse  edge  ;  f.  202  in  the  position  given  the 
crystak  by  authors  who  make  i-i  the  plane  O,  and  %\  tlie  plane  1, 


0A-l-i=160°30' 
0  A  ^3-^=139    53 
0A-5-i=130   42 
0a1'^=154    25 
(?A3-i=114    16 
0Ai^=110    12 

201 


^;A-l-i=129°42' 
i-iA— 3-i=150    19 
t-iA— 5-?:=159    30 
i-iA3-i=135    32 
i-iAl-i=95    23 
i.iA-2=132    54: 
i.iA2=93    62 


i-iA  1=111°  48' 
i-iA^->i=77    56 
i-i A— 2-^=120    50 
i^Ai^|=145    8 
i-iAi-i=115    34 
i-iA/=133  44 


20S 


Vesuviua. 

Rarely  in  distinct  tabular  ciTstals.  Cleavage  :  0  most  distinct ;  i-%  x«oo 
so;  1-iand  — 1-i  in  traces.  Twins:  composition-face  i-i.  Usually  cleav- 
al)le  massive,  with  the  surface  appearing  long  fibrous,  fibres  parallel  or  re- 
ticulated, rather  strongly  coherent. 

H.=4-5-5.  G.=2-78-2-9;  2-785-2-895,  United  States,  Thomson; 
2S0o,  Haidinger.  Lustre  vitreous,  inclining  to  pearly  upon  the  faces  of 
perfect  cleavage.  Color  white,  inclining  to  gray,  yellow,  red,  or  brown, 
^^treak  white.  Sub  transparent — translucent.  Fracture  uneven,  sometimes 
very  tough.  Optic-axial  plane  iA  ;  divergence  70°  40'  for  the  red  rays  ; 
,  bisectrix  of  the  acute  angle  negative  ;  inclined  to  a  normal  to  ii  57°  48', 
and  to  a  normal  to  0  12^*,  Descl. 

Oomp.— 6a Si=Silica  61-T,  lime  48-8=100.  Analyses:  1,  Stromeyer  (Unterauch.,  1,  356) j 
2.  H.  Eose  (Gilb.  Ann.,  Ixxii  70),;  3,  ▼.  KobeU(J.  pr.  Oh.,  xxx.  469) ;  4,  Weidling  ( (Ef.  Ak.  Stockli., 
l?^t  92);  5,  Bonsdorff  (Schw.  J.,  zzxiii.  368);  6,  Rammel8berg(Pogg.,lxxvii.  265);  7,  Wiehag« 
(Ramm.  Min.  Ch.,  460);  8,  M,  P.  Heddle  (PhiL  Mag,  IV.  ix.  452);  9,  VV.  Ilampe  (B.  H.  Ztg.,  xx 
207);  10,  Vauurem  (J.  Aa  Philad.,  ii.  182);  1 1.  Seybcrt  (Am.  J.  ScL,  iv.  H20) ;  12,  Morton  (Ana 
PhiL,  1827);  13,  Back  (Min.  N.  Y,  271);  14,  15,  J.  D.  Whitney  (J.  Sac.  N.  H.  Boston,  v.  486) 
H.  Bimoe  (This  Min.,  3d  ed.,  696): 


1.  Cziklowa 

2.  Perfaoniemi 

3.  G  di  Boye 

4.  Gocknm 

5.  Skrabbole 

6.  Harzbarg 

7.  VesGYius 

8.  Moome  Mts. 


gi 
61-45 
61-60 
61-50 
60-72 


0-40 
0-86 


62  68  PeO-lS 

63-01 

61-90  teO-96» 
60*43         084 
''WllhMn. 


fig  Oa  ^ 

47-41  0-08,  Mn  026=  Strom. 

46-41  ,  gangue  1-1 1=99-12  Rose. 

0-55  45-46  2-00=99  50  Kobell. 

0-88  48-80  ,  fin  0-38,  Oa  0  2-73  WeidL 

0*68  44-45  0-99=y9-83  Bonsdorfll 

1-04  44-91  1-69=100-55  Ramm. 

0  65  46*44  =99-95  Wiehage. 

0-39  43-92  1-36,  C  2-37»»=99-31  Heddle. 

^  From  mixed  caldte. 
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Si            te         fig          Oa             d: 
9.  Auerbach         S'i-Ol  Fe0  93 4674       ,  Xl  1-8T=1 01-56  Hampe. 

10.  Willsborough  61'67    "   1-36       47-00       =100-02  Vanuxem. 

11.  "  51-0      "  1-3 4()-0  l-0=99-3  Seybert. 

12.  Bucks  Co.,  Pa.  61-60    "  100       44-10        0-7 5 =97 -36  Morton. 

13.  Diana  6190    "0*25       47-55       =99*70  Beck. 

14  Cliff  mine         49-09       0*14        46*.S8        2-96,  iSln  0'48,  il  0-23  Whitney. 

16.        "  4906 44-87       [2  96],  **    0-93    "   1-28  Whitney. 

16.  GrenviUe, Can.  68-06  f'e  1-20       46-74       =99'»9  Bunce. 

Pyr.,  etc. — In  the  matrass  no  change.  B.B.  ftises  easily  on  the  edges ;  with  some  8o<^ 
blebby  glass,  with  more,  swells  up  and  infusible.  With  muriatic  acid  gelatinizes;  most  vari< 
effervesce  slightly  from  the  presence  of  calcite. 

Obs.— Wollastonito  is  found  in  regions  of  granite  and  g^nular  limestone ;  also  in.  basalt 
layas. 

Occurs  In  the  copper  mines  of  Cziklowa  m  Hungary ;  at  Dognatzka  and  Nagyag;  accompany 
garnet,  fluorite,  and  native  silver,  in  limestone,  at  Pargas  in  Finland,  and  Kongsbeig  in  Nor\! 
occurs  at  Perhoniemi  and  Skrabbole,  Finland;  at  Gockum  in  Sweden;  at  Vilna  in  lithu 
(vibite) ;  at  Harzbun?  in  the  Harz ;  at  Auerbach,  in  granular  limestone ;  at  Vesuvius,  rarely  in 
crystals ;  of  a  greenish-white  color  in  lava  at  Capo  di  Bove,  near  Rome ;  in  Ireland  at  Duni] 
Ucad,  on  the  shores  of  the  Moume  Mts. 

In  the  United  States,  in  iV.  Tork^  at  Willsborough,  forming  the  sides  of  a  large  vein  of  gai 
traversing  gneiss;  at  Lewis,  10  m.  south  of  Keeseville,  with  colophonite,  abundant;  |  m.  N 
Lewis  Corners,  with  garnet  and  quartz;  at  Roger's  Rock,  near  the  line  between  Essex 
Warren  Cos.,  with  garnet  and  feldspar ;  Diana,  Lewis  Co.,  about  1  m.  from  the  Natural  Bri 
in  abundance,  in  large  white  crystals ;  at  Booneville,  Oneida  Co.,  in  boulders,  with  garnet 
pyroxene.    In  P«»n.,  Bucks  Co.,  3  m.  W.  of  Attleboro',  associated  with  scapolite,  pyroxene, 
sphene.    In  Mich.j  of  a  red  color  at  the  Cliff  Mine,  Eewenaw  Point,  Lake  Superior,  and  on 
Royale,  a  very  tough  variety,  but  now  exhausted.    In  Canada^  at  Grenville,  with  sphene 
green  coocollte ;  at  St  Jerome  and  Morin,  C.  K ,  with  apatite,  in  large  tabular  masses  of  a  fib] 
structure. 

Scacchi  obtained  from  Vesuvian  crystals  (f.  202)  i-i  A  3-1=185*'  29',  *-♦  A  1h=95''  26',  i-i  / 
=78°  2',  i-iA  1=111"  46'. 

The  form  2-i  is  usually  made  the  vertical  prism  ly  with  /A  7=95'*  36'  (or  36').  But  the  crys 
in  the  position  above  given  exhibit  the  near  isomorphism  with  pyroxene. 

Named  after  the  English  chemist,  Wollaston;  also  called  tcUmiar  spar  from  its  lamellar  fo 
and  structure. 

The  sodoriabular  spar  of  Thomson,  from  near  Kilsyth,  is  pectolite. 

237  A.  Edblfobsitb.  (Kalksilikat  fr.  .^dclfors,  Kalktrisilikat,  ffisinger,  Ac.  H.  Stockh.,  1 
191,  1889.  Edelforsit  v.  Kob,,  Grundz.,  202,  1838.  ^delforsit  Erdmann,)  Forchharomer 
shown  (Danske  Ac.  Forh.,  Ap.  1864)  that  Hisingcr's  mineial  is  an  impure  woUastonite,  coutjiti 
some  quartz  and  feldspar,  with  often  carbonate  of  lime  aad  garnet.  It  occurs  compact, 
feathery  fibrous,  and  part  without  any  distinct  crystalline  structure.  H.  of  portions  4 ; 
in  other  parts  giving  sparks  with  the  steel,  showing  a  hardness  of  6 — 7.  6. =2*584,  Hlsinj 
3*0,  V.  Kobell.  Color  white,  grayish-white,  or  with  a  tinge  of  yellow.  Hisinger  and  v.  Kc 
have  analyzed  the  mineral,  and  made  it  a  distinct  species ;  yet  their  results  are  considerably 
oordant,  hke  their  determinations  of  the  sp.  gr.  They  obtained;  1,  Hisinger  (L  c.) ;  2,  v.  Kt 
(J.  pr.  Ch.,  xcl  344): 

te         ]£[g  Ca 

4-76        30-16,  Stn  0-68=98-06  Hisinger. 

2-70        8-63        20-00,  Sin  <r. =99-69  KobelL 

Hisinger  deduccrd  the  formula  Ca*  Si',  and  v.  Kobell  9  ft"  Si'-fXl"  Si'. 

The  edelforsite  of  Gjellebak  in  Norway  has  also  been  shown  by  Forchhammer  (L  c)  t^ 
essentially  wollastonite.  Hisinger  obtained,  as  the  mean  of  two  analyses,  Si  43-368,  Oa  38- 
Mn  4-962,  ^e  1*434,  C  11*368.  It  has  the  aspect  of  tremolito.  Forchhammer  has  found  "  o 
ite"  of  N.  Greenland  (Asbestagtig  Okenit  Dr,  Rink)  to  be  wollastouite. 

238.  PYROZBNB.  Corneus  pt  WaU.,  138,  1847.  Basaltes  pt  OnmsL,  68,  1758.  Sc 
noir  de  Lisle,  Crist,  265,  1772 ;  Schorl  noir  en  prisme  i  huit  pans  termini  par  une  pyrai 
di^dre,  etc.  (fr.  vola  Vivarais)  Faujas,  Vole.  Viv.,  89,  flg.  D,  1778.  Schorl  oct  obliqua 
tronqud  [made  a  distinct  species]  Dhneste,  Lett.,  i.  382,  1779.   Schorl  opaque  rhomboidal 
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Sdiorl  opaqne  qai  paroiseeot  derirer  d'ao  octaddie  rhomboidal  (flr.  role.  Auvergae,  Voauv^ 
YiT.,  Etna),  de  IMe,  Grist,  u.  396,  40T,  415,  flgs.  12,  13,  14  (twinX  11,  18,  pL  Y.,  1783.  Augil 
(fr.  viie.)Wen.,  Frmealebeii  in Bergm.  J.,  248,  1792.  Yoloanite  Dttatneih.,  Sdagr.,  ii.  401, 17ti& 
Fyrozene  (fr.  Etna,  Arendal,  et&)  iZ,  J.  d.  iC,  t.  269, 1799 ;  Tr.,  Ui.  1801.  Pentaklasit  BautriL, 
Handb.,  687, 1813. 

Monodinic.  C=73°  59',  7 A 7=87°  5',  (9a 24=131°  17';  a:b:c= 
0-5413 : 1 : 0-91346.  Observed  planes :  0 ;  vertical,  7,  *-i,  *4,  i-5,  i-f ,  *-3, 
j-2,  i-S,  i-i;  hemidomes,  14,  24,  34,  —i-i,  —14,  —34,  —54;  clinodomes, 
14,  34,  44 ;  pyramidal,  i,  f  1,  |,  |,  2,  3,  -i,  -1,  -J,  -2,  -J,  -3,  -4; 
1-3.  f 3,  -f  3,  —4-2 ;  -6-|,  -54,  2-i,  f  i,  -2-i,  -4-i,  3-4,  -3-4,  5-5, 

J  s. 


Long  Pond. 


0  A  7=100°  57' 

<>A -14=155  51 
0  A  14=148  35 
C*  A  34=109  31 
0  A  i^=106  1 
'^Ai=168  13 
0  A -1=146  9 
0  A  -2=130  6 
(?  A  1=197  49 
0  A  2=114  28 


O  A  14=150°  20' 
O  A  a=90 
7a  1=121  14    - 
7  a  2=144  35 
7a  -1=134  48    -- 
7a  -2=150  51 
24a24,ov.  6>,=82  34 
i4A-l-i=130  10 
i-i  A  14=105  24 
i-j  A  4-2=152  15 


*-iA7=133°33' 
i-tAi-5=115  25 
i-iAi-4=107  35 
*-2Ai-2,  ov.  i-i, =124  3C 
i-i  A  i-i,  ov.  i-i, =50  50 
i-i  A  -3-4=143  34 

1  A  1=120  32  - 

2  A  2=95  30 

-1  A -1=131  24    - 
-2  A -2=111  10 
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Cleavage :  /rather  perfect,  often  interrupted;  «-4  sometimes  nearly  perfe 
i-i  imperfect  j  0  sometimes  easy.  Crystals  usually  thick  and  stout.  Twi 
composition-face  i-i  (f.  214).  Often  coai'se  lamellar,  in  large  masses,  pa) 
lei  to  0  or  iri.  Also  granular,  particles  coarse  or  fine ;  and  fibrous,  lih 
often  fine  and  long. 

H.=5— 6.  G.=3'23— 3*5,  Lustre  vitreous,  inclining  to  resinous  ;  so 
pearly.  Color  green  of  various  shades,  verging  on  one  side  to  white 
grayish-white,  and  on  the  other  to  brown  and  black.  Streak  white  tog 
ana  grayisli-green.  Transparent — opaque.  Fracture  conchoidal — unev 
Brittle.  In  crystals  from  Fassa,  optic-axial  plane  i-i ;  divergence  110"^ 
113°  ;  bisectrix  of  the  acute  angle  positive,  mclined  51°  6'  to  a  normal 
i-i  and  22°  55'  to  a  normal  to  0,  Descl. 

OomD.,  Var. — Bisilicate  of  different  protoxyd  bases,  under  the  general  formula  ft  Si ;  t1 
bases  (fi)  being  lime  (Ca),  magnesia  (Mg),  protoxyd  of  iron  (l^e),  protoxyd  ol^  manganese  [I 
and  sometimes  potash  (&),  soda  (if^a),  and  ozyd  of  zinc  (2q).  Usually  two  or  more  of  these  hi 
are  present.  The  first  three,  lime,  magnesia,  and  protoxyd  of  iron,  are  most  common ;  but  lin 
the  only  one  that  is  present  always  and  in  large  percentage. 

Besides  the  sub.^titutions  of  different  protoxyd  bases  for  one  another,  these  same  bases  ar 
times  replaced  by  sesquioxyd  bases  (2^!,  JPe,  Mn),  though  sparingly;  and  the  silica  occasionall; 
alumina.  The  species  has  therefore  the  general  formula  (It*,  fi)  (Si,  3cl*)",  which  may  als( 
written  (It,  fi*)  (Si,  Xl*). 

The  varieties  proceeding  fh>m  these  isomorphous  substitutions  are  many  and  diverse  ;  andt] 
are  still  others  depending  on  the  state  of  crystallization.  The  foliated  and  fibrous  kinds  e 
received  separate  names,  and  for  a  while  were  regarded  as  distinct  species.  Fibrous  or  colun 
forms  are  very  much  less  common  than  in  hornblende,  and  lamellar  or  foliated  kinds  more  c 
mon.    The  crystals  are  rarely  long  and  slender,  or  bladed,  like  thone  of  that  species. 

The  name  Pyroxene  is  from  rfio^  Jire,  and  ^-*-«,  sUranger,  and  records  Haiiy's  idea  that  the  m 
ral  was,  as  he  expresses  it,  "  a  stranger  in  the  domain  of  fire,"  whereas,  in  fact,  it  is,  next  to 
feldspars,  the  most  universal  constituent  of  igneous  rocks.  i?his  error,  however,  was  more  t 
counterbalanced  by  Hauy's  discovery  of  the  true  crystallographic  distinction  of  the  species,  wl 
led  him  to  bring  together,  under  this  one  name,  what  Werner  and  others  had  regarded  as  dist 
species.  The  name,  therefore,  is  properly  the  name  of  the  species,  while  Awjite  is  only  enti 
to  be  used  for  one  of  its  varieties. 

The  most  prominent  division  of  the  species  is  into  (A)  the  non-{duminou8 ;  (B)  the  aiumin 
But  the  former  of  these  groups  shades  imperceptibly  into  the  latter. 

These  two  groups  are  generally  subdivided  according  to  the  prevalence  of  the  magnesia,  li 
protoxyd  of  iron,  or  protoxyd  of  manganese,  or  of  two  or  three  together  of  these  protoxyd  ba 
X  et  here,  also,  the  g^daiion  from  one  series  to  another  is  in  general  by  almost  insensible  shi 
as  to  composition  and  chemical  characters,  as  well  as  all  physical  qualities. 

I.   CONTAINIKG  LITTLB  OB  NO  AlUMIKA. 

1.  Lim6'Ifagne8ia  Pyroxene ;  Malacoutb.  (Basaltes  spatosus,  y  hwit.,  pt,  OronstedL  68,  1 ' 
Malacolit  AbUdgaard  (Ann.  Ch.,  xxxii.  1800);  Delameth.,  J.  de  Phys^  IL  249,  l600.  Ala 
Mussite,  Bonvoiain^  ib.,  409,  May,  1806.  Diopside  (fr.  Ala)  H.,  J.  d.  M.,  xx.  65,  1806  AV 
Ooocolite.  Traversellit  Scheerer^  Pogg.,  xciiL  109,  1854.)  Color  white,  yellowish,  grayish-w 
to  pale  green.  In  crystals :  clcava'ole  and  granular  massive.  Sometimes  transparent  and  co 
less.  G.=3*2— 3*38.  Contains  lime  and  magnesia,  with  less  than  4  p.  a  of  protoxyd  of  l 
Formula,  (Ca,  lilg)  ^l  Anal.  1  corresponds  to  (iOa  +  jfig)  Si;  anal.  2-7  to  (^  Ca+i  Jdg)  ^ 
Silica  55*7,  magnesia  18*5,  lime  25*8. 

a.  McUacoliie,  as  originally  used,  included  a  bluish-gray,  grayish-green,  and  whitish  transluc 
variety  from  Sala,  Sweden. 

b.  Alaliie  occurs  in  broad  right-angled  prisms,  colorless  to  faint  greenish  or  clear  green,  usu 
striated  longitudinally,  and  came  originally  from  Mt.  Giarmetta,  in  the  Mussa  Alp. 

c.  TraverseUite,  from  Traversella,  occurs  in  similar  long  glassy  crystals,  usually  rectangi 
( planes  i-i,  t-i),  much  striated  longitudinally,  often  dear  green  at  one  end  and  colorless  at 
other ;  cleavage  parallel  to  I^  perfect. 

d.  Museiie  is  white,  grayish-white,  and  apple-green  (according  to  Bonvoisin's  original  desc 
tion),  and  occurs  in  prismatic  implanted  crystals,  and  also  in  masses  made  up  of  aggregated  ci 
tals,  the  obtuse  prismatic  edge  rounded,  and  with  cleavage  parallel  to  the  base.  Named  from 
locality,  the  Mussa  Alp  (or  elevated  plane  of  the  Mussa). 


Digitized  by  V^OOQIC 


BISILICATES.  215 

The  optical  cbaractera  of  malacolite  are  as  stated  near  top  of  the  preceding  page.  Desdoiseaui 
found  the  axial  divergence  in  a  crystal  f^om  Ala  for  the  red  rays  as  observed  in  the  air,  111°  40'; 
for  the  yellow  II  l**  20';  and  Heusser  obtained  for  the  same  112<>  27',  1 12*'  12'. 

e.  While  CoceoiUe  is  a  granolar  variety.    The  original  coccoliie  was  green. 

Named  MalacolUe  from  finXd<of,  aoftt  because  softer  than  feldspar,  with  which  it  was  associated ; 
and  Diopside  from  Ji$,  twice  or  dimUe^  and  o(//i(,  appearance, 

2.  Limc-MaQnesiO'Iron  Pyroxene;  Sahlitb.  (Malacolit  pt  of  authors.  Diopside  pt.  /7.,  I  c. 
Sahlit  (fr.  Sala)  iTAndrada,  Scheror's  J.,  iv.  81,  1800;  J.  de  Phys.,  li.,  241,  1800.  Baiealit  (fr.  L. 
Biikdl)  Benovanz,  CreU's  Ann..  iL  1793,  21;  Baikalit  Karst,  Tab.  34,  74,  1800.  Funkilo,  Duf. 
Min.,  iiL  7rtl,  1847.  Ooccolit  cPAndrada,  Schorer's  J.,  iv.  1800.  Protheito  (fr.  Zillertlial)  Ure. 
Asbestos  pt.)  Color  grayish-green  to  deep  green  and  black;  sometimes  grayish  and  yellowish- 
wliitc  In  crystals ;  also  deavable  and  granular  massive.  G.=3'2d— 3*4.  Named  from  Sala  in 
Sweden,  one  of  its  localities,  wherA  the  mineral  *oocar8  in  masses  of  a  grayish-green  color, 
haviii?  a  perfect  cleavage  parallel  to  the  basal  plane  (0).  Formula  (Ca,  ftg,  Pe)  ^i.  In  anaL  9, 
6a :  fig :  Fe=2  :  1  :  2 ;  in  10,  11,  this  ratio=4  :  3  :  1,  corresponding  to  Silica  58*7,  magnesia  18*4, 
lime  24-9,  prot  iron  8*0=100. 

5.  BaikaUte  is  a  dark  dingy  green  variety,  in  crystals,  deavable  like  the  preceding  parallel  to 
0.    Xamed  iVom  Lake  Baikal,  in  Siberia,  near  which  it  occurs. 

c  ProiheUe  is  sombre-green,  in  crystals,  and  approaches  fassaite ;  fh)m  Zillorthal  in  the  Tyrol. 

i.  Fankik^  is  dark  olive-g^een  coccolite  from  Boksilter  in  Gothland,  having  a  larger  percentage 
cf  Fe  than  JIg.  It  may  b«  convenient  to  use  this  name  for  the  pyroxene  here  included  thai  con- 
tains 10  p.  c  or  more  of  protoxyd  of  iron. 

c.  DiALLAOE.  (Diallage  pt  /T.,  Tr.,  89,  1801.  Hypersthene  pt.  Bronzite  pt)  Part  of  the 
EO-called  diaUage,  or  thin-foliated  pyroxene,  belongs  here,  and  the  rest  under  the  correspondmg 
division  of  the  aluminous  pyroxenes. 

Color  grayiah-greon  to  bright  grass-green,  and  deep  green ;  lustre  of  cleavage  surface  pearly, 
sometimes  metalloidal  or  brassy;  H.=4;  G.=3'2— 3*35.  Double  refraction  strong;  bisectrix 
negative;  inclined  about  38**  to  a  normal  to  iri^  and  showing  therefore,  when  viewed  through  t-i. 
a  single  system  of  rings  in  the  field  of  the  polarizing  instrument  (DescL);  the  angle  35^  to  40^, 
observed  in  the  air  (24" — 26"  in  oil)  in  the  diallage  of  Knockdallian  in  Scotland,  of  Zobtenberg 
and  Baumgarten  in  Silesia;  a  grajrish  hypersthene-likc  mineral  in  large  folia  in  the  gabbro  of  the 
Ruben  coal  mine  near  Neurode ;  the  vanadiferous  bronzite  of  Genoa.  But  the  green  diallage  of 
Neurode^  analyzed  by  v.  Hath  (No.  4,  p.  219),  has  this  angle  about  49°  50' ;  and  so  also  that  of 
Bormio  in  Yeltlin ;  diverging  thus  from  ordinary  diallago  and  diopside.  With  this  variety  belongs 
part  also  of  what  has  been  called  hypersthene  and  hronziU-^ihB  part  that  is  easily  fusible. 
Common  especially  in  serpentine  rocks. 

Named  from  &iaA\ayi\^  difference^  in  allusion  to  the  dissimilar  cleavages. 

The  grass-green  diallage-liko  mineral  smaragditef  constituting,  with  saussurite,  a  rock,  is  in 
part,  at  least,  amphibole  (q.  v). 

S.  IroarLime  Pyroxene;  Hbdenbeboitb.  (Hedenbergite  (fr.  Tunaberg)  Berz.^  Nouv.  Syst.  Min., 
li^  269,  1819;  Hedenberg,  Afh.,  it  169.  Lotahte  (fr.  Lotala)  Sifvergin,  before  1814.  Bolophe- 
nt  BrdtL,  Handb.,  582,  1847.)  Color  black.  In  crystals,  and  also  lamellar  massive;  cleavage 
easvparallel  to  i-i.  G.=3'5— 8*58.  Contains  lime  and  protoxyd  of  iron,  with  little  or  no  magnesia ; 
formula  (Ca,  te)  Si.  Anal,  correspond  to  (^  Oa-hi  f'e)  SL  Named  after  the  Swedish  chemist, 
Ludwig  Hedenberg,  who  first  analyzed  and  described  the  mineral.  Lotaliie,  from  Lotala  m  Fin- 
land, is  in  black  lamellar  masses.  Beudaut  gives  for  the  angles  of  hedenbergite  0  A  7—100"  10' 
—12",  7  a  7=87**  16';  and  Brcithaupt  for  the  Taberg  mineral  {Pyroxenus  diagonalis  Breitb.)  /  A  / 
=87'  28',  C=73"  51'. 

4.  Hme-JfagnesiO'Mdnganese  Pyroxene;  Scheiterite  (Schefierit  J,  A.  Michaelson^  J.  pr.  Cli., 
xc.  170).  Color  reddish-brown.  G.=3*39.  Contains  lime,  magnesia,  and  protoxyd  of  manganese, 
»nd  in  the  absence  of  zinc  diflTers  from  jeffersonite.    Formula  (Oa,  iSlg,  Mn)  Si;  from  Longban. 

The  Bichtente  of  Breith.  (B.  H.  Ztg.,  xxiv.  .S64,  1866)  is  near  schefferite  in  composition.  It 
occurs  in  acicular  crystals,  having  7  a  7=133"  38',  which  appears  to  bo  the  angle  Ihi-iot 
pyroxene  (  =  133**  33'),  with  G.=2*826;  color  isabella-ycllow,  rarely  pale  yellowish-brown,  and  is 
^sily  fusible.  K  the  prismatic  angle  is  7  a  i-t  of  pyroxene,  the  mineral  belongs  here.  But 
Igelstrom  finds  a  very  similar  mineral  in  aspect  and  composition  at  Paisberg,  with  /A  7=124"  j 
and  the  analyses  are  given  under  amphibole  (see  p.  234). 

5.  lM»-Iron-Mangane8e  Pyroxene,  A  variety  from  L.  Laach,  analyzed  by  Bischof,  is  here 
indaded. 

6.  Um^fron-Manganese-Zinc Pyroxene;  JEPFERSONTfE (JTca/tn^  <fe  Vanuxem^  J.  Ac,  Philad.,  iL  194, 
1822).  Color  greenish-black.  Crystals  often  very  large  (3-4  in.  thick),  with  the  angles  generally 
"ouuded,  and  the  Gaoes  uneven,  as  if  corroded.    G.=:3*36.    Contains  lime,  magnesia,  protoxyd  of 
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iron,  and  protozyd  of  manganoBej  with  ozyd  of  zinc ;  formula  (Ca,  ^e,  Ag,  Al  2n)  Su    Named 
after  Mr.  Jefferson. 

IL  ALuuraona 

I.  Aluminous  Ltme-Moffnesia  Pyroxene ;  Leuoauoite  (Dana).  Color  whita  or  grayish.  Con- 
laliiB  alumina,  with  lime  and  magnesia,  and  little  or  no  iron;  formula  (Oa^  ftg)  (Si,  Sifi).  Looks 
Like  diopside.     H.=6-5;  G.=3-19,  Hunt.    Named  from  X£o«o(,  w^tfe. 

8.  Aluminous  Lime-Magnestorlron  Pyroxene;  Fassaitb,  Auoite.  (For  sjn.  of  Augite,  see  p.  212. 
Also:  Basaltische  Hornblende  pt.  Wem.,  Bergm.  J.,  1792;  Basaltine  Kirw.^  Min.,  i.  219,  1794. 
Fassait  Wem.^  Hoffm.  Min.,  iv.  2,  110,  1817.  [Not  Fassaite  Z)oAwticu»  which  was  a  zeolite.] 
Madureite  NuUai,  Am.  J.  Sci.,  v.  246,  1822=Amphibole  H.  Seyhert,  J.  A&  Philad.,  ii.  139,  18^1. 
Pyrgom  BreitK,  Char.,  140,  1832.)  Color  dear  deep-green  to  greenish-black  and  black ;  in  crys- 
tals, and  also  massive;  Rubtranslucent  to  opaque;  G.= 3*25— 3*5  Optical  characters  &8  for 
malacolite.     Contain  protozyd  of  iron,  with  lime  and  magnesia;  general  formula  (Ca,  Mg^,  f'eXSi, 

*1*). 

a.  Fassaiie  (or  Pyrgom).  Includes  the  green  kinds  found  in  metamorphic  rocks.  Named  from 
the  locaUty  at  Fassa  in  the  Tyrol,  which  affords  deep-green  crystals,  Bomctime»  pistacbio-grem, 
like  the  epidote  of  the  locality.    Pyrgom  was  so  named  from  nvoyotfia^  a  iower. 

6.  Augiie.  Includes  the  greenish  or  browniah-black  and  black  kinds,  occurring  modtly  in 
eruptive  rocks,  but  also  in  metamorphic.    Named  from  licyn,  lustre. 

The  Augiie  of  Werner  (and  Yolcauite  DeUimeih.)  included  only  the  black  mineral  of.  igneous 
rocks  —the  volcanic  schorl  of  earlier  authors. 

c.  Aluminous  Diallage, 

9.  Aluminous  Iron-Lime  Pyroxene;  HuDSOxrfE  {Beck,  Min.  N.  Y.,  405, 1842).  Lamellar  or  deav- 
able  massive.  Color  black.  Streak  g^eeu.  Often  has  a  bronze  tarnish.  G-.=3*5,  Beck;  3*43 — 
3-46,  Brewer.  Contains  lime  and  protoxyd  of  iron,  with  but  little  magnesia;  formula  (Ca,  te) 
(Si,  Xl*).  Named  from  the  Hudson  river,  in  the  vicinity  of  which  it  occurs,  in  Cornwall,  Orange 
Co.,  N.  Y. 

b.  PolyUte  of  Thomson  (Min.,  i  495,  1 836)  may  be  the  same  compoimd.  It  is  described  as 
cleavable  massive;  G.= 3*281 ;  H.=6 — 6*5  ;  color  black ;  opaque;  and  is  stated  to  come  Irom  a 
bed  of  magnetic  iron  ore  at  Hoboken,  N.  J.,  where  no  such  bed  of  ore  exists. 

Appendix. — 10.  Asbestub.  Asbestus  is  a  finely  fibrous  variety,  with  the  fibres  easily  separable 
and  usually  flexible.  But  most  asbestus  belongs  to  the  species  homblendej  which  tends  more  to 
run  into  fibrous  forms. 

It  is  difficult  to  distinguish  the  hornblende  asbestus  from  the  pyrcxeno,  except  by  Doting-  its 
association  with  known  varieties  of  one  or  the  other  species ;  and  this  method  is  not  free  from 
ioubt     See  further  under  Hoenblendb  for  description,  analyses,  and  localities  of  asbeetns. 

II.  BreisUikiie  {Brocchi^  Cat.  di  una  raccolta  di  Bocce,  28,  60^  70,  192,  1817;  Oyclopeiie,  in 
Descl  Min.,  65,  1 862).  Occurs  in  wool-like  forms  at  Vesuvius  and  Gapo-di-Bove.  Its  crystal- 
lographic  identity  with  pyroxene  ha^  been  shown  by  Chapman  (PhiL  Mag.,  xxxviL  444,  1850). 
The  particular  variety  of  pyroxene  to  which  it  belongs  has  not  been  ascertained,  as  no  analysis 
of  it  has  been  made.    Named  afler  Breislak,  an  Italian  geologist 

12.  Lavroffiie  (Lawrowit,  Vauadin-Augit,  Kokscharot,  Bull.  Ac,  St.  Pet,  xi.  78,  1866)  in  an 
alumina  pyroxene,  colored  green  by  vanadium,  from  the  river  Sludiauka,  beyond  Lake  Baikal, 
where  it  occurs  coarse  granular  massive  with  quartz,  and  also  in  .small  imperfect  crystals. 
Cleavage  affords  the  prism  87°  7' ;  and  there  is  the  usual  lamination  from  compound  atmcture 
parallel  to  0.  The  color  is  fine  emerald-green.  It  contains  besides  silica  some  alumina,  iron. 
lime,  magnesia,  and  a  trace  of  manganese  and  vanadium ;  but  no  analysis  has  been  made,  so  that 
its  exact  piaoe  among  the  pyroxenes  is  not  certain. 

L   COXTAININa  UTTLB  OR  NO  AlUHINA. 

1.  Lime^Magnesia  Pyroxene ;  Malacolite.  Analyses:  1,  Nordenskiold  (Schw.  J.,  ttti.  467);  2, 
R  Rose  (ib.,  xxxv.  86);  3,  T.  Wachtmeister  (ib.,  ixx.  334);  4,  Hermann  (J.  pr.  Ch.,  xxxviL  IsJu)- 
6,  H.  Rose  (Schw.  J.  xxxv.  8«,);  6,  RamraeUberg  (J.  pr.  f!h.,  lixxvL  340);  7,  F.  J.  Wiik  (Arppe, 
in  Act  Soc.  Fenn.,  vi.);  8,  Bonsdorff  (Schw.  J.,  xxxl  158);  9,  Kussin  (Ramm.,  4th  SuppL,  12); 
10,  Wackenroder  (Kastn.  Arch.,  xiii.  84) ;  11,  Brunner  (Jahrb.  Min.,  186,  1855);  12,  Range  (Ramm! 
Min.  Ch.,  452);  13-15,  T.  S.  Hunt  (Rep.  G.  Can.,  1863,  407,  4r.8);  16. Rednor(ZS.G..  xvuL  897) 
17,  Morz  (N.  Ges.  Zurich,  48,  1861) : 

^i         *1        ^e         fin        fig         Oa  fi 

1  Pargas,  6;i -^n.      55*40      2*50         2*88       22*57       16-70     ,  Mn  0'43= 09*43  N 

2  Lont^ban,  yu?A.       55*32      Fe2*16Sln  l*o9       10*99       -iS-ol      ^^99  07  £o38. 
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Si 

£l 

te 

J^Cn 

Mg 

Ca 

n 

3.  Norway,  foK 

67-40 

0-48 

16-74 

23-10 

=97-<57  Wacbt 

4  Achmato'sk,  wK 

63-97 

2-00 

0-57 

17 -SO 

25-60 

^ =lu«»  Herm. 

5.  Orrijarvi,  w. 

64-64 

1-08 

2-tK) 

1800 

24-94 

=100-66  Rosa 

*).  Gulsjo 

66  IL 

0-54 

18-39 

25-63 

=99-67  Ramm. 

T.  Lupikko          (1)  62-40 

1-84 

2-29 

17-93 

22-55, 

^a  1-20,  i  <)-87 =98-58  W 

8.  Tammare,  w/l 

64-83 

0-28 

0*99 

18-55 

24-76 

tt  0-32=99-78  Bonsd. 

9.  BrazU 

55-61 

1-20 

17-82 

25-11 

=90-74  KuBSin. 

10.  ZOIerthal,  wK 

5416 

0-20 

2-51  »] 

a018 

18-22 

24-74 

=  100  Wack. 

11.  Sassgrat,  w. 

6tt-13 

2*»»2 

ir. 

16  21) 

25-78 

=  1 00-85  Brunnor. 

\t.  Retzbanya 

66-08 

1-38 



17-36 

26-(»6 

=99-82  Range. 

13.  Ottawa,  C^  toK 

54  50 

1*98 

18-14 

25  87 

0-40=- 100-89  Hunt 

]l  Calumet  L,  gnh. 

64-90 

16-76 

27-67 

0-80=100-13  Hunt 

15.HighFall8,C.,i7y. 

54-20 

3-24 

17-t  ri 

25-65 

0-45=^100-66  Hunt 

16.  Grenvme,C. 

62-54 

806* 

l»-86 

24C4 

-ino-nO  Redner. 

i:.  Zennatt 

64-74 

3-45 

17-82 

22  90 

0-58=99-49  Merz. 

*  With  some  nlutnlna;  the  Bpoclmen  associated  with  Eoioon. 

Xa  1,  crygtals,  G.= 3-267 ;.  2,  fr.  Longban  in  Wermlaud;  3,  fr.  Tjotten  in  Norway;  4,  G.=3-28; 
5,fr.  PiiilaDd;  7,  ib.,  G.=8-215;  8,ib.;  9,G.=3-37;  11,  fr.  the  Alps;  13,  fr.  Canada,  G.= 3-26— 
3  2T;  14,  fr.  Canada^  withEozoon;  15,  ib.,  G.=3  273— 8-275. 

2.  Liine-Magnesia-Iron  Pyivxene;  Saklile;  Funkite.  1,  H.  Rose  (Schw.  J.,  zzxy.  86);  2,  Reu- 
terekiold  (Jahresb.,  xxv.  362) ;  3,  Hisinger  (Afh.,  iii.  291);  4,  Arppe  (Anal.  Fiusk.  Min.,  22);  6, 
6,  AErdDMinn  (Ak.  H.  Stockh.,  1848);  7,  Winchenbach  (Ramm.  Min.  Ch.,  452);  8,  RammolB- 
berg(ib.,  452);  9,  G.  T.  Bowen  (Am.  J.  ScL,  v.  344);  10,  Erdmanu  (1.  c);  11,  Payr  (Rot,  Ak. 
Wiei^xxv.  560);  12,  13^,  H,  Rose  (L  c.);  14,  v.  Hauer  (Ber.  Ak.  Wien,  xiL  714);  15,  Schulta 
(Act  Fenn.,  1856);  16,  Rammelsberg  (J.  pr.  Ch.,  Ixxivi.  351);  17,  Punk  (Jahresb.,  1844,  362); 
18,  Seybert  (Am.  J.  ScL,  v.  116);  19,  H.  Rose  (1.  c.);  20,  C.  W.  C.  Fuchs  (Jahresb.  Min.,  '62 
802): 


Si 

& 

*e 

An 

fig 

Ca 

U 

1.  Sala,  SahUle         64-86 

0-21 

4-44 

16-49 

23-57 

d-42= 99-99  Rose. 

2.  Longban,  ywh.      63-56 

0-26 

4-48 

1-87 

16-27 

23-86 

=  1(j0-29  Rent 

3.         "             "    54-18 

1-46 

2-18 

17-81 

22-72 

1-20=99-54  Hisinger. 

4.  Paigaa.  gyK-gn.  5207 

0-54 

4-54 

19-52 

21-03 

=98-30  Arppe. 

5.  Tunaberg,  gn.      54-18 

0-90 

8-69 

0-30 

16-01 

2616 

0-63=99  81  Erdm. 

•i         "         ^       63'82 

0-95 

7-95 

0-89 

12-20 

28-55 

0-54=99-90  Erdm. 

1.  ICcseritz,^.         54-46 

2-46 

3-78 

0-78 

14-39 

24-01 

=99-83  Winch. 

8-  EdenviUe,  ffnJi.-b.  66-01 

4-95 

16-95 

22-80 

0-86=100-07  Ramnu 

S.  X.Hav'n,Gt,firaA.63-12 

1-06 

6-01 

0-60 

14-50 

23-62 

0-47=99-38  Bowen. 

10.  Tunab.,  Voce,,  gn,  53-50 

0-76 

9-74 

1-90 

13-59 

20  42 

0-27  =  100-18  Erdm. 

11.  Oberrochlitz,  wA.  56-03 

4-84 

8-16 

16-71 

20-72 

=99-46  Payr. 

li  Dalecariia,  gn.      64-55 

014 

8-14UtnO-73 

15-25 

20-21 

=99-02  Rose. 

l.{.        **         "         54-08 

10-02 

0-61 

11-49 

28-47 

=99-67  Rose. 

14.  fioksater,  J^cnJk.    63-81 

10-01 

8-00 

27-50 

0-29=99-61  Hauer. 

13.  Finland,  gn.          62-00 

0-86 

12-46 

0-80 

1015 

22-50 

=98-75  Schultz. 

16.  Kaiaerst,  dk.  gn.  48-02 

2-67 

13-57 

1-28 

9-74 

25-34 

—100-62  Ramm. 

IT.  Nordmark             62*17 

0-42 

16-12 

1-61 

7-06 

2200 

=99-88  Funk. 

aLChampL,  ^    60-83 

1-68 

20-40 

ir. 

6-83 

19-33 

0-67=99-u9Seybert 

19.  Taberg,  6ft.           68-36 

17-38 

0-09 

4-99 

22-19 

=98-01  Rose. 

20.  Badauthal,dA;.(|)  61*78 

2-48» 

16'91 

7-03 

2100 

0-04,  iSfaO-19,  fi:o-29: 

=99-47  F. 


•  Includes  Fe3  0*1-20. 


Xo,  2,  G.=3-27;  4,  crystals;  6,  G.=3-86;  8,  cryst,  G.=3-294;  9,  deavable  massive,  G. 
=3-127 -3-294;  10,  G.=3-30-3-37;  11,  G.=3-395;  12,  13,  fr.  Bjormyresweden ;  14,  fr.  B. 
Gothland;  15,  fr.  I.  Afvensor;  16,  occurs  mixed  with  scolopsite;  18,  G.= 3-877. 

3.  Inm^Lime  Pyraxene;  Hedenbergite,  1,  H.  Rose  (schw.  J.,  1.  c.);  2,  Wolff  (J.  pr.  Ch.,  xtxi*. 
236);  3,  Sochting  (ZS.  Nat  Ver.  Halle,  vil  67): 


1.  Tunaberg,  Eed, 

2.  Arendal,  bk, 

3.  D.  la  Garde 


§1 
49-01 
47-78 
62-23 


^e  Mg               Ca 

26*08  2-98  20-87=98-94  Rose. 

2701  22-95=97-74  WolfE: 

27-47  7-46  12-84=100  Sochting. 


Ka  2,  G.=3-467 ;  3,  fr.  "  Melaphyre." 
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4.  Idme-MagTiesia'Matiganeae  Pyroxene ;  Schefferiie.    Analysis:  Michaelson  (L  c.): 

Si        9e       ^e       An       Mg       Ca        '& 
1.  Longban         52-31     3*97     1*63    10-46    10*86    19*09    0-60= 9892  Midiaelflcm. 

5.  Lime-Iron'Manganese  Pyroxene,    Analysis :  Bischof  (Lehrb.,  ii.) : 

§i        %1       te       Md      Mg       Oa      ^a       & 
L.Laach         60*83    2*16     13*50     "7*56     8*42    21*73     0'b8    0*98=100*56  Bischf  C 

6.  lAfne-Irori'Manganese-Zinc  Pyroxene;  JeffersonUe.    Aualyeis :  Honnann  (J.  pr.  Gh.,  zlyiL  11 

Si       £l       te       iin      2n     l^g      6a       ti 
49*91     1-93     10*53    7*00    4*39    8*18     15*48    1*20 =98-62  Hermann. 


IL  Aluminous  Ptboxenx. 


1  Lime-Magnesia  P.;  Leucaugiie.    Analyses :  T.  S.  Hunt  (Rep.  O.  Can.,  1858,  1863) 


1.  Bathurst,  C. 

2.  " 


Si 

61*50 
50-90 


£1 
615 
6*77 


0-35 
0-36 


Sg 
17-69 
18*14 


Ca 
23-80 
23*74 


1-10= 100-59  Hunt 
0-90=100-45  Hunt 


8.  Lime-Magnesifi-Iron  P.;  Faesaite^  Augiie.  Analyses:  1,  Kiidernatseh  (Pogg.,  zxxviL  577); 
Delesse  (Ann.  d.  M.,  TV.  xii  293) ;  3,  Richter  &  Scheerer  (Sachs.  Ges.  Leipsic,  ci.  93,  1 858) : 
Barthe  (Ch.  CentralbL,  il  712);  5,  Haughton  (DubUn  Q.  J.  Sci.,  v.  95) ;  6,  Kudernatech  (L  c); 
Klaproth  (Beitr.,  v.);  8,  Kudernatach  (1.  c);  9,  Wedding  (ZS.  G.,  x.  sy5);  10,  Rammelsberg  (i 
xi.497);  1 1 ,  Klaproth  (L  c.) ;  I'i,  Kudernatsch  (Ic.);  18-16,  v.  Walter8hau8en(Vulk.  Gest.,  IC 
110);  16,  Rammelsberg  (Pogg.,  ciiu  436);  17,  Kudernaisch  Q.c);  18-20,  Rammelsberg  (Pog 
Ixxxiil  458,  eiii.  437);  21,  Waltorshausen  (1.  c,  p.  110);  22,  T.  S.  Hunt  (Rep.  Gr.  Can.,  I8i 
468) ;  23,  Tobler  (Ann.  Ch.  Phi*m.,  xci.  230) : 

n 

=99*26  Kudernatach. 

2-26=98*51  Delesse. 
=99-77  R.  &  & 

0-78=99*27  Barthe. 

0-60,  JJa,  fe  0*66=100*16  H. 
=99*50  Kud. 

0*25=96-02  Klapr. 

=99-91  Kud. 

,  Pe  2*73=99*39  Wedd. 

,  Pe  ttnd.= 100*16  Ramn 

=97*55  Klaproth. 

=98*66  Kud. 

0*28=100-02  Walt 

0-49=99-94  Walt. 

0*51=99-35  Walt 

0*43,  Fo  3-85=99  63  Ramra. 

=99*25  Kud. 

=100*08  Ramm. 

,  Fe  2*36 =99-24  Kamm. 

^  Fe  0*95=99-89  Ramm. 

=100  Walt 

0*50,  Iff  a  0*74,  ]S<r  =10011 

l*03,Na213,fi:o-66=100-7i 

2,  fir.  Ternuay,  making  with  vosi 
a  so-called  porphyry,  G^=3135;  8,  var.  pyrgom,  G.=3*294;  4,  G.=3*:s95;  6,  the  augite  o| 
metamorphic  dolerite  on  Loch  Scavig  in  Skye;  6,  G.  =3-347;  12,  G.=3-40;  13,  G.=2-8S6; 
G.=3-2f»4;  15,  G.=3-228;  16,  G.=3'376;  18,  G=3-380;  19,  G.= 3-348;  20,  G. =3  361 ; 
dolerite,  G.=3*341. 

9.  IronrJUme  P.  (wiih  liiUe  Magnesia).  Analyses:  1,  Deville  (Bt.  Teneriffe,  1848);  2,  Hoj 
stetier  (J.  pr.  Ch.,  xim  375) ;  3,  4,  Smith  A  Brush  (Am.  J.  Sci.,  XL  xvi  3G9) ;  6,  Thomson  (Mi 
L493): 


Si 

£1 

t^ 

iin 

l^g 

Ca 

1.  Fassathal 

60-15 

4-02 

12-04 

13  48 

19-57 

2.  Vosges 

49-16 

6-08 

7*19 

ir. 

15*95 

18*87 

3.  Travoreella 

61-79 

4*03 

7*57 

17  40 

18-98 

'  4.  Zillerthal,  gn. 

48-47 

8*22 

4*80 

15-59 

21-96 

5.  Skye 

60*80 

300 

9-61 

1-08 

15*06 

19*35 

6.  Rhone,  hld^-gn,  (|)  50*42 

6-58 

7-40 

16*32 

18-78 

7.        " 

6200 

6*76 

11*02 

0-26 

12-75 

14-00 

8.  Vesuvius 

60-90 

5-37 

6-25 

14-43 

22-96 

9.        "        oflCSl 

48-86 

8*63 

4-54 

tr. 

14-01 

20*62 

10.        "        of  1858 

49*61 

4*42 

9-08 

14-22 

22*83 

11.  Frascati 

48-00 

600 

10-80 

1-00 

8  75 

24-00 

12.  Etna 

60-55 

4-85 

7-96 

l.S-01 

22*29 

13.     "    Ik.              }  47-63 

6-74 

11*39 

0*21 

12-90 

20*87 

14.     "    gnMh 

51-70 

4-38 

4-24 

21*11 

1802 

16.     "    MascaU 

49*69 

6*22 

10*76 

14*74 

18-44 

16.     "    Mt  Rossi 

47*38 

6*52 

7-89 

0-10 

15-29 

19-10 

17..  Eiffel 

49*39 

6-00 

7*39 

13*93 

22-46 

18.  Hartlingen 

47-52 

813 

1302 

0*40 

12-76 

18-25 

19.  L.  Laach 

60*03 

372 

6*65 

0*15 

13-48 

22*85 

20.  Scliima,  Boh. 

61*12 

3-38 

5-45 

2-63 

12*82 

23-54 

21.  Iceland 

49-87 

6-06 

6*92 

16*16 

22-00 

2'i.  Montreal,  &&. 

49-40 

6-70  Fe  7-83 

13*06 

21*88 

23.  Kaiserstuhl,  In. 

44-40 

7-83 

11*81 

0-11 

10*16 

22-60 

Nos.  1-5,  fr.  metamorphic 

rocks; 

6-23,  fr.  eruptive  rocks.    2, 

^ 
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1.  TeDeriffe 

2.  Azores 

3.  Budaonile 
4. 

5.  Pdyhie 


3i 
48-05 
60-40 
39-30 
38-58 
40-04 


4-18 
2-99 
9-78 
11-05 
9-42 


23-41 
2200 
80-40 
80-57 
34-08 


An 


0-67 
0-52 
6-60 


9-40 
2-40 
2-98 
8-02 


Ca 
14-96 
21-10 
10-39 
10-32 
11-54 


=100Devil1o. 

0-30=99-19  Hochst. 
1-95,  ^a  1-66,  K  2-48=99-61  &  A  I) 
1-95.  i^a,  iC  416=10n-l7  S.  &  B. 
0*40=:102-08  Thomaou. 


Nos.  1,  2,  fr.  Yolcamo  rocks;  3,  6,  fr.  metamorphia    1,  G-.=8-179. 


ni.  DiALLAOB  AND  PSEUDO-HTPBRSTHENS. 

2  e.  Conkamng  little  or  no  Alumina.  Analyses :  1-^,  y.  Bath  (Pogg.,  zgy.  533) ;  6,  HcrmanD 
(Bull  Soa  Nat  Moscou,  1854,  273). 

8 c  Aluminous.  Analyses:  7,  v.  Bath  (ZS.  G^  iz.  246);  8,  9,  Begnault  (Ann.  d.  M«  III.  liii 
101);  10-12,  Kohler  (Fogg.,  ziiu  101);  13,  Bammelsberg  (Min.  Ch.,  464);  14,  Kohler  (L  c.):  15 
V.  KobeU  (J.  pr.  Ch.,  xi.  472) ;  16,  A.  Strong  (B.  H.  Ztg.,  xxiil  54) ;  17,  Delesse  (Ann.  d.  M.',  IV. 
xtU;  18,  SchafhauU  (Ann.  Ch,  Pharm.,  11  254);  19,  20,  A.  Streng  (L  c);  21,  Seybert  (J.  Aa 
Philad.,  ii.  141): 


ft 

£1 

*e 

An 

fig 

Ca 

«[ 

1.  Glatz.  ywh.'ffn. 

50-84 



8-47 

^.. 

16-86 

21-85 

1-23=98-76  Bath. 

2.     "      (Tk  gn. 

50-00 

0-42 

8-54 



15-87 

21-11 

1-69=97-63  Bath. 

jt      " 

61-78 

\'U 

10-97 

15-58 

20-04 

0-22=99  71  Bath. 

4.  Neurode,  bk.  Hyp. 

,  53-60 

1-99 

8-95 

0-28 

13-08 

2106 

0-86=99-82  Bath. 

5.  Skye,         "       *- 

51-30 

0-76 

18-92 

0-25 

14-85 

20-15 

0-21  =  101-44Bath. 

6.  Achmat'sk,  IHalL 

51-47 

115 

1-80 



15  63 

27-81 

2-39=100-25  Herm. 

1.  Marmorora 

49-12 

804 

n-45 

15-33 

18-54 

1-46=98-94  Bath. 

8.  Piedmont,  Diall. 

50  05 

2-58 

11-98 



17-24 

15-63 

2-13=99-61  Begnault. 

9.  Ural,              " 

52-60 

327 

5-35 

16-48 

20-44 

lo9=99-68BegnaiUt- 

10.  Florence,       " 

53-20 

2-47 

8-67 

0-38 

14-91 

19-09 

1-77  =  101  >-49  Kohler. 

11.  Harz, 

53-71 

2-82 

8-08 

17-55 

17  06 

1-04=100  27  Koliler. 

12.  Baste,  gv^-bn. 

52*88 

2-82 

8-40 

17-68 

17-40 

106=100-24  Koliler. 

13.       "             " 

5200 

8-10 

9-36 

18-51 

16-29 

110=100  36  Bamm. 

14.  Salzburg,  ffn. 

51-34 

4-89 

8-23 

15-69 

18-28 

2-11  =  100-04  Kohler. 

]:\         "          ffy. 

5020 

3-80 

8-40 

16-40 

20-26 

=90-06  KobelL 

16.  Haraburg,  DiaH 

52-84 

4-56 

9-41 



16-05 

13-16 

3-29,  alk.  0-39,  Fe  184,  iPrO-00. 
Tio-2-2  =  10l-85  Streng. 

n.  Odern,            " 

49-3C 

5  50 

9-43 

0-51 

17-61 

15-43 

0-85,  ^r  0-.S0=98-93  Delesse. 

18.  Genoa,  met  DL 

49-50 

5-55 

3-28 

14-12 

18-12 

1-77,  ?  3-66,  Na  3-75  Schafh. 

19.  Harzbuig.  Hyp, 

52-84 

305 

8-84 

15-68 

19-18 

0-66=99-65  Streng.                \ 

20.        "                »* 

51-26 

3-62 

911 

16-69 

1918 

0-34,  Pe  r03=HU-23  Streng. 

21.  Wammgton,  " 

52-17 

4-00Fel0'73 

tr. 

11-33 

20-00 

1-27=99-50  Seybert. 

No.  1,  fr.  gabbro,  G.=3-249;  2,  ib.,  G.=3-244;  8,  ib.,  G.=S-245;  4,  ib.,  G.=3-3S6;  5,  ft 
hypersthene  rock,  G.=8-343:  6,  G.=3-21,  H.=4-5;  7,  fr.  gabbro  of  Graubandteu,  G  =Ji-^5a;  8. 
met.  diallage,  G. =8-261  ;  9.  met  diallage,  fr.  serpentine;  10,  fr. gabbro,  G.=8-2..6;  12,  fr. gabbro, 
G.=3-23;  13,  fr.  gabbro,  G.  =  3-300;  14,  G.=S-2«;  15,  Q.=3-2;  16,  fr.gabbro;  1 8,  vanadiferous 
bronzite,  G.=8*25;  It*,  20,  fr.  gabbro,  pseudo-hypersthene ;  21,  pseudo-hypersthene,  assoc  with 
quartz,  G.=3-25 ;  B.B.  fus. 

'Byx^  etc. — Varying  widely,  owing  to  the  wide  variations  in  composition  in  the  different  varie- 
ties, and  often  by  insensible  gradatijns.  Fusibility,  from  the  almost  infusible  diallage  to  3-75  in 
diopside ;  3*5  in  sablite,  baikalite,  and  omphacite ;  3  in  jefiersonite  and  augite ;  2*5  in  hcdenberg- 
ite.  Varieties  rich  in  iron  afford  a  magnetic  globule  when  fused  on  charcoal,  and  in  general  their 
fusibility  varies  with  the  amount  of  iron.  Jeffersonite  gives  with  soda  on  charcoal  a  reaction  for 
zinc  and  naanganese ;  many  others  also  give  with  the  fluxes  reactions  for  manganese.  Most  vari- 
eties are  unacted  upon  by  acids. 

Obs,— Pyroxene  is  a  common  mineral  in  crystalline  limestone  and  dolomite,  in  serpentine,  and 
in  volcanic  rocks ;  and  occurs  also,  but  less  abundantly,  in  connection  with  granitic  rocks  and 
metamorphic  schists.  The  pyroxene  of  limestone  is  mostly  the  white  and  light  green,  or  gray 
Tarieties ;  that  of  most  other  metamorphic  rocks,  sometimes  white  or  colorless,  but  usually  green 
of  different  shades,  from  pale  green  to  greenish -black,  and  occasionally  black  ;  that  of  serpentine 
ia  sometimes  in  line  crystals,  but  often  of  the  foliated  green  kind  caUed  diallage ;  tliat  of  eruption 
"ocks  is  tl  e  black  to  greenish-black  augite. 
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In  lime&tone  the  associates  are  of1;6n  hornblende,  scapolite,  garnet,  orthodase,  sphene.  p}i1o.ei 
pite,  and  sometimes  brown  tourmaline,  chlorite,  talc,  zircon,  spinel,  rutile,  etc.  ,*  and  in  oth< 
metamorphio  rocks  mostlj  the  same.  In  eruptive  rockt»  the  crystals  are  imbedded,  and  ofbeu  o(x*i 
with  similarly  disseminated  chrysolite,  crystals  of  orthodase,  sonidin,  labradon'te,  leudte,  etc. 

Pyroxene  is  an  essential  constituent  of  many  rocks.  Pyivxenyte  n  a  metamorphic  rock  oonsis 
ing  mainly  of  compact  pyroxene  of  the  Sahlite  section.  UterzolylCj  from  the  borders  of  Lai 
Lherz,  in  the  department  of  Ari^  in  France  (described  by  Charpentier  and  Duft-dnoy  as  a  variej 
of  pyroxene),  is  a  green  pyroxenio  rock.  (For  constitution,  see  under  Spinel.)  Pyroxene  aloi 
with  labradorite  constitutes  the  dark  gray  and  green  to  black  eruptive  rock  called  doleryte,  wliic 
often  contains  also  magnetic  iron  ore  in  grains ;  and  with  labradorite  and  chrysolite,  the  relate 
rock  basalt.  Doleriiic  and  ha^altic  lavas  have  the  same  composition.  With  leudte  it  forms  tl 
leurUopkyr,  the  common  igneous  rock  of  Ycsuviuij ;  and  with  nephelin,  nephelinyie  or  nep?niii\ 
dolcryte,  another  Italian  igneous  rock.  The  pyroxene  of  these  igneous  rocks  is  the  black  variel 
augite;  and  it  often  occurs  in  distinct  crystals  of  the  forms  iu  figs.  203-206.  Many  kinds  of  luj\ 
and  the  earthy  basaltic  rock  called  wadce  (either  a  variety  of  tufa  or  a  decomposed  basalt  ( 
doleryfe)  often  consist  largely  of  crystals  or  grains  of  augite. 

IHallage  occurs  generally  in  serpentine  or  steatitic  ro(£s. 

Many  foreign  localities  of  pyroxene  have  already  been  briefly  Indicated  (pp.  214-219).  Tl 
crystals  of  Ala  in  Piedmont  are  assodated  with  garnets  and  talc  in  veins  traversing  serpentine 
and  the  more  transparent  are  sometimes  cut  and  worn  as  gems. 

In  N.  America,  it  occurs  in  MainCy  at  Baymond  and  Rumford,  dlopside,  sahlite,  etc. ;  at  t>e< 
Isle,  diallage  in  serpentine.  In  Vermont^  at  Thetford,  black  augite,  with  chrysolite,  in  bouldet 
of  basalt.  In  Mdss^  in  Berkshire,  white  crystals  abundant;  at  the  Bolton  quarries,  same,  goo<i 
Westfleld  and  Blanford,  diallage  in  serp.  In  Conrkj  at  Canaan,  white  cryst  2-S  in.  long  by  1- 
in.  broad,  in  dolomite ;  in  Trumbull,  lai^  green  cryst.  in  limestone ;  in  Reading,  on  the  tumpi]< 
near  the  line  of  Danbury,  small  transp.  cryst.,  and  granular ;  at  Watertown,  near  the  Naugatuci 
white  diopside.  In  N.  York^  in  N.  Y.  Co.,  white  cryst.  in  dolomite;  at  Warwick,  fine  crys 
(descr.  and  fig.  by  v.  Rath,  Pogg.,  cxl  2 03) ;  in  Westchester  Co^  white,  at  the  Siug-Sing  quarries 
in  Orange  Co.,  in  Monroe,  at  Two  Ponds,  cryst,  often  large,  with  scapolite,  spheue,  etc.,  in  lim< 
stone ;  3  m.  S.E.  of  Greenwood  ftimaoe,  sahlite  with  coccolite ;  i  m.  E.  of  same,  in  cryst.  wit 
mica  in  limestone,  one  6  in.  long  and  10  in.  in  circ. ;  1  m.  W.  of  Oofiee's  Hotel  in  Monroe,  blac 
coccolite;  2\  m.  N.  of  Edenville,  gray  cryst. ;  1  m.  N.W.  of  Edenville,  black  cryst.  in  limeptone 
in  Cornwall,  the  var.  kudsonits;  near  Amity  and  Fort  Montgomery,  gooi;  in  Forest-of-Dcai 
lamellar,  green,  and  bronze-colored,  with  black  coccolite ;  in  Putnam  Co.,  near  Patterson,  grayist 
white  cryst,  abundant;  at  Rogers'  Rock,  L.  George,  massive  and  granular  (coccolite),  graj 
green,  brown ;  near  Oxbow,  on  Yrooman  Lake ;  in  Lewis  Co ,  at  Diana,  white  and  black  cryst. 
in  St  Lawrence  Co.,  at  Fine,  in  large  cryst;  in  Essex  Co.,  near  Long  Pond,  cryst  (f.  213),  ala 
beautiful  green  coccolite ;  at  Willsboro',  green  coccolite  with  sphene  and  woUastonite.  In  N.  «/d 
sey^  in  Franklin,  good  cryst  In  P(Sfm.,  near  Attleboro',  cryst  and  granular ;  in  Pennsbury,  i 
Burnett's  quarry,  diopside.  In  Maryland^  Hartford  Co.,  at  Cooptown,  diallage.  In  Dciaware^  i 
Wilmington,  a  hypersthene-like  variety  (anaL  21 X  Nuttal's  MaciureUs,  In  Canada,  at  Bytowi 
subirp.  white  cryst,  l-I^  in.,  in  limestone;  at  Calumet  L,  grayish-green  cryst  in  limestone  wit 
phlogopite,  some  appearing  to  be  altered  Eozoon;  at  the  High  Falls  of  the  Madawaska,  crysi 
sometimes  1  fU  long  and  4  in.  wide,  having  cryst.  of  hornblende  attached ;  in  Eildau,  as  a  rock 
in  Bathurst,  colorless  or  white  cryst;  near  Ottawa,  in  large  subtrp.  cryst,  in  limestone;  i 
Grenville,  dark  green  cryst,  and  granular;  at  Montreal,  Rougemont  and  Montarvelli  Mts.,  blac 
in  doleryte. 

Alt. — Pyroxene  undergoes  alteration  in  different  ways,  as  has  been  well  explained  by  Bisdio 
and  many  species  have  been  instituted  on  the  material  in  different  stages  of  change.  In  th 
simplest,  there  is  only  a  taking  up  of  water,  produdng  a  ^'  hydrous  angite."  The  water  found  i 
several  of  the  analyses  already  cited  may  be  ft-om  this  source.  In  many  cases  a  loss  of  silic 
appears  to  attend  this  hydration ;  and  often,  ali)o,  a  loss  of  one  or  more  of  the  bases  (of  whlc 
the  lime  and  iron  are  the  first  to  go),  through  the  dissolving  agency  of  waters  holding  carboni 
add,  or  carbonates,  in  solution.  Thus  may  come  the  following  substances : 
-  1».  Hydbgus  Augits.  Analyses  1,  2,  3  of  an  altered  sahlite  from  Sala,  Sweden,  the  thre 
analyses  made  on  different  fragments  of  the  same  piece,  by  H.  Rose. 

14.  PiCHOPHTLL  (Svanberg,  Pogg ,  1.  662,  1839).  Also  from  Sala,  where  it  occurs  both  massive 
with  the  deavage  of  pjrroxene,  and  fibrous,  of  a  greenish-gray  color,  with  H.=2*d  and  G.-^l'll 
Analyses:  4,  Svanberg  (1.  a).  Formula  deduced  A  Si -hi  ft.  Named  flfom  viKput^  biUer,  m 
^vAAoi',  leaf^  in  allusion  to  the  odor  when  moistened. 

16.  PYRALLOLtTB  {NordeT^kUild,  Schw.  J.,  xxxi  389,  1820).  From  Finland,  where  it  occur 
mostly  in  limestone,  with  pjrroxene  and  scapolite.  A  pyrallolite  from  Sibbo  in  Finland  ha 
been  named  VargasiU,  after  Count  Vargas,  Huot  Min.,  ii.  676,  1841;  Wargasit  Germ.  Analysed 
5,  Nordenckiold  (1.  c),  of  the  original  mineral  from  Storgord,  whitish  or  greenish- white,  w'tl 
H.=3'5— 4,  G.=2'53>-2-7S,  for  whidi  the  formula  MgSi+ift  has  been  written;  6-14^  la  U 
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bj  irppe,  Furuhjelm,  Runeberg,  and  Seliu  (AnaL  Finsk.  Min.,  35  X  fVom  diiferent  Finland  locali- 
ties—6,  large  whitish  crystals  from  Storgard,  G.=2-53;  7-10,  from  Kulla  quarry  in  Kimito;  8, 
whitish,  augiticin  structure,  H.=3— 4;  9  and  10,  whitish  and  earihy;  11,  green  and  columnar, 
G.=2*70,  H.=3-^  from  Xakvedaholm;  12,  similar,  from  bkrabbole;  13,  greenish  and  srranular, 
with  6.=2'61,  from  Haapakyla;  14,  brownish  or  grayish-yellow  and  ooluomar,  U.=.S,  G.=2'G6, 
frou  Fragard.     The  crystalline  structure  is  that  of  pyroxene.    Named  from  rropy  firt,  2aao(,  oiher, 

16.  Schiller  Spae  in  part  (Schillerstein  Wem^  BasiLe  pt.)  An  impure  serpentine,  flrom 
Baste  in  the  Uarz,  baring  often  the  cleavage  and  fonns  of  pyroxene;  li.  =  3'5— 4;  G.=2'5— 
2*7 11 ;  lustre  metalUo-pearly  to  sub  vitreous;  color  dark-green  to  pinchbeck-brown.  Analysis  15, 
by  Kuhler  (Pogg.,  zi.  192} ;  16,  Rammelsberg  (Pogg.,  xlix.  387).    See  further  Serpentine. 

17.  Tra-VBRSBLLITB  (Sckeertr^  Pog^?-*  zciii.  109,  1»54).  A  leek-green  mineral,  in  crystals,  hav- 
ing the  form  of  pyroxene,  from  Traversella  in  Piedoiont.     Analysis :  17,  R.  Ricliter  ^1.  c). 

i8.  PiTEABANDiTB  (SchsertT^  Pogg-i  ^ciii.  100,  1854).  Has  a  leek -green  or  dark -green  color, 
and  looks  like  unaltered  pyroxene,  having  the  crystal  planes  /,  i-t^  i-i,  with  cleavage  parallel  to 
i-i.  It  is  from  PitkiLranda  in  Finland.  Analyses:  18,  R.  Richter  (Pogg.,  xciil.  101;;  19,  Frank- 
enhaueer.    Scheerer  refers  here  part  of  pyraUolite  (anal.  20). 

19.  Straeonitzttb  {v.  Zepharovichj  Jahrb.  geoL  Reichs.,  iv.  695,  1853).  Approaches  steatite. 
It  occurs  in  greenish-yellow  crystals,  soil  and  greasy  in  feel,  with  G.=1'91.  Analysis:  21,  v. 
Hauer  (I  c.). 

2u.  Monradttb  (Erdmannf  Ac  H.  Stockh.,  1842,  p.  108).  Probably  a  slightly  altered  pyroxene 
or  hornblende.  Described  as  occurring  granular  massive^  with  two  unequal  cleavages  mutually 
indiaed about  ISO"";  with  H.=6,  G.=3'2673;  color  yellowish,  honey-yellow,  and  lustre  vitreous. 
Analysis:  22,  Erdmann  (1.  c).  Formula  deduced  (Mg,  te)  Si  +  i  il.  From  Bergen  iu  Norway. 
Named  after  Dr.  Monrad. 


Si 

;&i 

*e 

Mn 

Mg 

Ca 

fi 

1.  AUd.  augiie 

60-35 



4-16 

0-78 

25-07 

4-94 

4-62 =99-82  Rose. 

2. 

66-27 

0-45 

613 

21-58 

10-89 

312=97-44  Rose. 

8.          " 

66*48 

0-10 

4-11 

0-66 

23-46 

9-58 

8-12=97-51  Rose. 

4.  PicrophyU 

4980 

1-11 

6-86 

80-10 

0-78. 

9-83=9»-48  Svanb. 

5.  PifraUoUte^  Storg. 

,  6U-«4 

3-38 

0-89 

0-99 

23-38 

6-58 

3-58,  bit  &  loss  6-38  Nord. 

6.         " 

u 

76-23 

1-79 

0-72 

11-66 

2-56 

7-10=100-06  Arppe. 

7.          " 

Kulla 

66-9 

1-4 

O-rt 



[28-7] 

3-9 

8-5=10(>  Arppe. 

8.         " 

u 

48-88 

0-48 

1-65 

0-76 

24-72 

10-69 

1 2-33 = 99-4 1  Runeberg. 

9.         " 

u 

68-87 

1-79 

067 

18-39 

11-72 

8-78=100-12  6cUu. 

10. 

it 

66- 1 8 

0-87 

1-83 

18-77 

5-53 

6-48=9i)-6t>  FuruhjeUn. 

11.          " 

Takv. 

65-17 

113 

1-45 

0-09 

26-85 

6-33 

9-15-100-17  Arppe, 

12.          " 

Skrab. 

65-92 

1-56 

1-86 

1-68 

26-1-4 

6-34 

7-56=10103  Arppe. 

13.          " 

Haap. 

67-49 

1-1 1 

1-26 

0-69 

»U-05 

2-90 

7•3O  =  100•^O  Arppe. 

14. 

Frug. 

63-87 

0-34 

2-18 



23-19 

3-74 

7-32=100-64  Arppe. 

15.  SchiUer 

spar 

4808 

1-73 

10-91 

057 

26-16 

2-75 

12-4:h,  €r  237  Kohler. 

Id. 

41-48 

6-49 

16-61 

27-24 



1013=101-95  Ramm. 

17.  TraverseUite 

62-39 

1-21 

20-46 



14-41 

7-93 

3-o9  =  10u-09  Riehter. 

18.  Fiikarandite 

61-25 

0-41 

12-71 

0-83 

13-30 

9-17 

2-52=100  19  Richter. 

19. 

64-67 

1-34 

12-84 

0-60 

12-50 

14-42 

2-80=99-19  Frank. 

20. 

Storir. 

60-06 

6-67 

1-68 

2713 

4-62,  ^P'e  0-67=99-83  Sch. 

21.  S^rakanOzite 

53-42 

7-00 

16-41 

2-94 

1-37 

19*86=100  Hauer.           , 

22.  ManradOe 

56-17 



8-56 



.81-63 



4-04=100-40  Erdm. 

T.  S.  Hunt  has  analyased  some  altered  pyroxenes  (Logan's  Rep.,  1863,  490)  from  Canada,  related 
closely  in  composition  to  his  loganite  (wliich  is  altered  hornblende ;  see  under  Hornblende)  ; 
and  also 

21.  HTDRoas  DiAiXAGES  (L  c.,  p.  469),  that  may  be  examples  of  other  alterations  of  the  species. 
The  following  are  his  analyses:  No.  1,  of  a  brittle  cleavablo-massivc  mineral,  forming  a  bed  in  a 
deposit  of  apatite  in  North  filmsloy,  having  the  cleavages  of  pyroxene  perfect;  H.=3 ;  G.=2-53^ 
—2*539;  color  greenish-gray;  powder  unctuous.  No.  2,  a  similar  material  from  N.  Burgess, 
havuig  the  cleavage  of  pyroxene;  »  waxy  lustre;  H.=-i — 3,  and  Gr.=2'32— 2'35;  pale  grayish- 
g^oeo  color;  an  unctuous  feel  Na  3,  a  coarse, 'deavable,  bronze-colored  diallage,  forming  a  rock 
at  Ham.  No.  4,  a  rock  from  Orford,  consisting  of  small  masses  of  pearly,  translucent,  celandine 
green  diallage,  with  H.=6-0,  and  G. =3*02— 3*03: 


Si 

M 

*e 

Mg 

Ca 

ti 

1.  N.  Elmaley,  loganUic 

2.  N.  Burgess,        " 

3.  Horn,  diailagie 
<  Orford,     *- 

(1)  36-70 

($)  39-30 

6000 

(1)47-15 

10-96 

14-26 

3-45 

9-36 

4-41 

18-59 

8-73 

28-19 
26-73 
27-17 
24-55 

3-80 
11-35 

14-31=99-62 
16-93=100-62 
6-30=100-86 
6-88=101-66 
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222  *  OXYGEN  COMPOUNDS. 

A  complete  removal  of|  the. lime  and  iron  pro<luce8  stecUiie  or  taJCf  a  common  material  of  pseud 
morphs.  Bensselaerite  is  a  yariety  of  steatite  (see  Talc),  having  sometimes  the  cleavage  < 
pyroxene.  Pyrallolite  is  also  in  part  talc  or  steatite  (anal.  6,  18,  14).  SaponiU  and  serpents 
(q.  V.)  are  other  results  of  tlie  same  kind  of  alteration,  they  consisting, •like  talc^  of  sih'c 
magnesia,  and  water.  EorUmiU  is  a  steatitic  pseudomorph  of  pyroxene,  found  in  Orange  O 
N.  Y.,  with  chondrodite. 

The  following  are  other  kinds  of  pseudomorphs :  Hematite,  Limonite,  Magnetite,  Palagoni 
(which  see).  In  the  pyroxenes  containing  much  iron,  especially  the  augitic  varieties,  the  protoxj 
of  iron,  when  moisture  and  air  are  present,  may  pass  to  a  higher  state  of  oxydation,  and  tl 
mineral  take  a  red  color  (the  color  of  anhydrous  sesquioxyd  of  iron  {hemaliU\  or  it  may  take  i 
Nvatier  as  well  as  oxygen,  and  become  of  a  hrownisli^yeUow  color,  the  color  of  the  hydrous  sesqi 
Dxyd,  or  Hmonite,  IfagnetUe  is  another  result,  and  probably  tlirough  the  alteration  of  one  of  thei 
uxyds  as  an  intermediate  state. 

Palag(mUey  as  Bunsen  has  observed,  is  one  of  the  products  arising  in  part  from  the  cliange  < 
the  iron  to  a  sesquioxyd ;  it  is  the  material  of  many  tufas  of  volcanic  regions,  as  those  of  Icelai 
and  Etna,  such  tufas  having  been  made  trom  doleritic  or  basaltic  lavas  abounding  in  pyroxeD 
Bunsen  remarks  that  palagonite  may  be  made  artificially  by  puttiug  powdered  basalt  into  a  larj 
excess  of  caustic  potash  in  fusion  and  pouring  on  water;  the  product,  afl»r  washing,  is  hydrate 
pulverulent,  and  gelatinizes  with  weak  acids,  and  its  composition  is  like  that  of  the  pur« 
palagonite  of  Iceland.    For  analyses,  see  p.  488. 

I^idote  is  another  mineral  resulting  from  the  kind  of  change  here  mentioned. 

in  one  variety  of  the  diallage  from  the  gabbro  of  Harsburg  (see  analyses  of  others  on  p.  21 S 
A.  Strong  found  (B.  H.  Ztg.,  xxiii.  54)  Si  46-73,  *1  6-60,  Fe  12-18,  ^e  8*00,  Mg  12*55,  Ca  8« 
alkalies  0*55,  tL  4*68=98*15— a  percentage  of  oxyd  of  iron  and  of  water  which  indicates  parti 
alteration. 

Ciinoliie,  In  the  case  of  the  aluminous  pyroxene,  when  all  the  bases  except  the  alumina  a] 
removed  and  water  taken  up,  there  may  result  ciinoUte  (q.  v.),  a  whitish  clay-like  earth,  whi( 
has  been  observed  constituting  pseudomorphs  of  augite  at  Bilin  in  Bohemia.  In  the  change  I 
this  aluminous  silicate,  alumina  may  possibly  be  added,  to  some  extent,  ft-om  an  external  sourc 
as  fh>m  feldspar  decomposing  in  the  same  rock.  Pisani  gives  the  following  composition  of 
greenish  aliuninous,  although  talc-Uke,  pseudomorph  having  the  angles  of  pyroxene  (O.  R.,  li 
51): 

Si  *1  *e  %  Ca  STa  ft  fi 

56-52         20-49         2-67         6'94        0-93         8-82         8-88         7-40 

Glauconite,  Mica.  Under  the  action  of  alkaline  waters,  alkalies  may  be  introduced.  Thi 
the  hj'drous  mineral  glauconite  (q.  v.)  or  green  eartft,  may  result  as  a  constituent  of  some  augite  psel 
domorphs;  or  the  essentially  anhydrous  mineral  mica^  which  has  been  observed  by  Kjerulf  as 
pseudomorph  after  augite,  in  the  Eiffel.  Kjerulf  gives  the  following  analyses  ( I )  of  an  unalter< 
augite,  and  (2)  the  mica  derived  from  it : 

:Sfa       fc      Ign. 

0-33=98-58 

0-82    4-62     1-50,  with  ti  1*03  as  impurit] 

Adfnite  (q.  v.)  is  considered  by  Bischof  and  Rose  a  pyroxene  altered  by  the  alkaline  process. 

Quartz.  OpaL  Caldte,  The  removal  of  the  mineral  by  the  decomposing  and  dissolviii 
agencies  may  be  attended  by  the  introduction  of  silica  from  the  waters  present,  tliese  waters  ha^ 
ing  become  siUceous  as  a  consequence  of  the  decompositions.  Hence  may  come  siliceous  pseudi 
morphs,  either  anhydrous  like  qtuj/riZf  or  hydrous  like  opaL  One  such  from  Vesuvius  is  de.«icrib< 
by  Rammelsberg,  which  still  contained  some  part  of  the  bases,  affording  him  on  analysis  (Pog^g 
lixx.  3s7): 

Si  85-31,     Xl  1-58,     Fe  1-67,     Mg  1-70,     Ca  2*66,     fl  6-47=98-42. 

In  some  cases  the  waters  hold  in  solution  carbonate  of  lime  instead  of  sUica,  and  this  salt  c 
Hme  consequently  takes  the  place  of  the  removed  mineral,  and  so  ccUciie  pseudomorphs  ader  pj 
roxene  are  produced. 

22.  Uralite.  Augite  also  occurs  altered  to  hornblende^  and  the  product  has  been  named  urah\ 
\y  Rose  (Pogg.,  xx.  Ji22,  .18H0,  xxviL  97,  xxxi.  619).  The  crystals  luive  the  form  of  augite,  but  tli 
cleavage  of  horu'oleude.  /  A  /=  1 24** ;  they  appear  to  consist  of  an  aggregation  of  minute  honiblend 
prisms.  Tlicy  are  subtrausparont  in  very  thin  laminae,  have  a  deep-green  color,  a  greenisJi-whit 
streak,  with  11.  =  5  or  ncariy,  and  G.=3M4— 3-15,  Ural;  3-27»,  Silesia,  v.  Rath.  Anal3'ses:  1 
Kudemutscli  ^Pogg.,  xxxvii  a8<i; ;  2.  Rammelsberg  (Miu.  Chem.,  45)0) ;  a,  G.  v.  Rath  <Pogg.,  xci 
567): 


Si 

£l 

*e 

% 

Ca 

I.  Augiie 

50-21 

6  94 

7-59 

13-66 

19-86 

2.  Mica  pseud. 

4310 

15-05 

23-25 

10-32 

0-81 
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BT8ILTCATE8. 

§!        Si        te      iln      SLg        U        A 

1.  Ural        6305    4-66     16-37      tr.      12*90     12-47    -^ — =99  36Kuder. 

2.  "  50-76     5-65     lrt-48    0  79     1-2-28     11-59     1  •80=99-34  Ramm. 

3.  Silesia*  48-70    082    25*21   1201     11-26    101,  alk.  <r.=99  Rath. 

TTralite  was  obtained  by  Rose  iW)in  a  green  porphyritic  rock  at  Moatov^a,  Lake  Baltym,  neai 
Katharinenberg,  and  at  Oarminakoj,  near  Miask,  in  the  Ural.  It  has  since  been  reported  from 
Arendal  in  Norway ;  Tavignolo,  near  Predazzo  in  the  Tyrol ;  near  Nourode  in  Silesia,  in  green- 
stone; Tungoragua  in  Quito;  Mysore  in  India. 

Artit— Diopside  has  been  observed  as  a  ftimaoe  product  at  the  iron-works  of  Philip8b\iig,  N. 
Jersey  (G.  J,  Brush,  Am  J.  Sei.,  IL  zzxiz.  182) ;  and  dark-colored  pyroxene  at  Gaspenberg;  in  an 
old  faroaoe  near  Haoheburg ;  a  copper  furnace  near  Dilienburg;  at  Fahlun  and  Oldbury ;  a  man- 
ganese-augite  at  Magdesprung. 

Formed  in  crystals,  as  diopside,  artificially  by  the  action  of  chlorid  of  silicon  on  magnesia 
(Daubree) ;  also*  a  grayish- white  var.,  by  mixing  tlio  constituents  and  exposing  to  a  high  heat 
(Berthier). 

Augnte  in  small  yellow  crystals  has  been  found  in  old  fumaroles  at  Eiterkopfe,  near  Andemach 
{v.  Rath). 

2.38A.  Omphacitb.  (Omphazit  [fr.  Baireut]  Wem,,  Hoffm.  Min.,  ii.  2,  3i)2,  1812;  Breiih.,  ib.,  iv. 
2, 125,  1817,  Handb.,  612,  1841,  B.  H.  Ztg.,  xxiv.  365,  397,  18»i5.) 

Honoclinia  Cleavage :  in  two  directions  with  the  interangle  116°,  one  pesfect,  the  other  imper- 
fect Massive,  granular,  disseminated.  H.=5-6.  a.=H*i-3-8;  3*178-3  231,  Breith.;  3-263, 
fr.  Ober-Pferdt,  3270.  fr.  between  Wustuben  and  Weppenreuth,  3*248,  fr.  Silberbach,  8-301,  fr. 
Stambach,  all  in  the  ilchtelgebirge,  Fikenscher.    Lustre  vitreous.    Color  grass-  to  leek-green. 

Compu— Analyses  by  J.  Fikenscher  (B.  H.  Ztg.,  xxiv.  397): 


Si 

$1 

*e 

itfs 

Ca 

Sa 

^ 

ign. 

1.  Ober-Pferdt 

52*57 

9-12 

6-32 

13-75 

17*41 

I'll 

0-28 

0-32=99*98 

2.  Wustuben 

52*35 

9-69 

4-08 

12*85 

18  05 

1-73 

0*32 

0*62=99*69 

3.  Saberbach 

62*77 

9-19 

4*81 

18-60 

18  11 

1-22 

0-41  =  10011 

4.  Stumbach 

5216 

8-71 

11-63 

lO-T? 

1416 

0*87 

0*14 

0-50=99*»4 

6.  Pacher,  Styria 

50-29 

6*67 

3-26 

15  22 

21-50 

0*88 

0-88 

0-46,^207  =  100-64 

AnaL  1  gives  for  the  0  ratio  of  ft,  fi,  Si,  2-6 : 1  :  61 ;  No.  2,  2-8:1: 6-4 ;  No.  5,  18-3  :  375  :  2613 
(differing  much  from  those  adopted  by  Fikenscher).  Although  much  caro  was  taken  to  use  the 
pore  mineral,  the  results  seem  to  indicate  an  intimate  mixture  with  some  alumhia  silicate ;  and 
possibly  with  lime-garnet  or  kyanita,  which  are  its  associates.  If  this  be  the  case,  the  mineral 
may  9till  be  pyroxene  or  hornblende,  as  ha^  been  supposed.  After  an  examination  of  the  mineral, 
we  regard  with  doubt  the  cleava^je  angle  given  by  Brwithaupt. 

Omphacite  occurs  near  Hof  in  Baireut,  Bavaria,  at  the  localities  mentioned  above,  and  also  at 
Paciier  in  Styria.  It  is  intimately  mixed  with  a  lime-garnet,  and  also  usually  with  kyauite,  mak- 
ing' the  tough  grxjenish  rock,  spotted  with  pale  garnet,  called  eclogyie.  The  rock  contains  often 
scales  of  a  silvery  mica.  The  name  Omphacite  is  from  J  ^a^,  an  unripe  g^'ape^  alluding  to  the  color; 
it  is  among  th#  names  of  green  stones  mentioned  by  Pliny. 

23JJB.  ViOLAN  Breithaupt  (J  pr.  Ch,  xv.  321,  1838).  Occasionally  in  prismatic  crystals,  afford- 
ing, according  to  Descloizeaux,  the  ang]ei=(,  and  the  planes  /,  i-i,  i-t,  and  2-3,  of  pyroxene,  and  cleav- 
age in  the  direction  of  /.  Usually  lamellar  massive,  sometimes  fibrous.  tl.=6.  G.= 3*233. 
Lu.stre  waxy.    Color  dark  violet-blue.    Translucent,  but  in  thin  plates  transparent. 

Damour  obtained  (Descloizeaux's  Min.,  i  66),  in  an  unsatisfactory  analysis  of  the  lamellar  min- 
eral (unsatisfactory  because  this  variety  is  penetrated  by  a  fibrous  mineral  which  appears  to  be 
tremolit^X  Si  56*11,  *l  9  04,  i'e  2-46,  Mn  2-54  Mg  10-40,  Ca  1302,  Na  5-63, =9980.  Plattner 
had  previously  ascertained  by  his  trials  (J.  pr.  Oh.,  xv.  321)  that  it  was  a  silicate  of  alummu,  iron, 
manganese,  lime,  magnesia,  and  soda. 

It  is  unaltered  in  the  closed  tube.  B.B.  f\jsos  easily  to  a  dear  glass,  coloruig  the  flame  yellow 
(soda).    With  borax  and  soda  gives  reactions  for  manganese  and  iron. 

Occurs  in  small  seams  with  white  quartz,  white  fibrous  tremoUte  spotted  violet  with  manganese 
grpenovite  and  manganesian  epidote,  in  the  braunite  of  St.  Marcel,  in  the  valley  of  Aosta,  Pied 
mont    Named  from  its  color. 


239.  fOIRITB.     ^giriu  Remark,  Berzelius,  Jahrb.  Min.,  1835,  184. 

Monoclinic,  and  isomorphous  with  pyroxene.     Cleavage :  i-i  perfect ;  2 
less  80  ;  iri  still  less.     Usnal  in  striated  or  channelled  prisms. 
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H.=5-5-6.  G.=345— 3-58 ;  3*578,  fr.  Skaadde,  Ramraelsberg ;  3-40^ 
fr.  Berkevig,  Pisaiii.  Lustre  vitreous.  Color  greenish-black.  Streak  darl 
green.     Suotranslucent  to  opaque. 

.  Oomp.— ft'Si"+Pe§i*=(i&'+i3P'e)Si8=,  if  fi=:Ca-+-S'a  +  $'e,  Silica  60*7,  seaquioxyd  of  ii 
22*6,  protoxyd  of  iron  10*1,  lime  7*9,  soda  8*7=100.  Analyses:  1,  Rammelsberg  (Pogg.,  dii.  25 
802) ;  2,  Pisani  (0.  IL,  IvL  846) : 

Si     £1      Fe     te    An  Ag   Ca     IS^a     & 

1.  Skaadoe    50*62  1*22  22*07  8*80  1*40  1*28  6*97     9*29  0*9  4= 100*72  Ramm. 

2.  Berkevig  52'U  2*47  22*80  8-40 0*41  2*60  12-10,  fl  0*30— lul -19  PisanL 

For  an  imperfect  anal,  by  Plantamour,  see  BibL  Univ.  Geneve,  1841. 

As  Rammelsberg  observes,  »girine  holds  the  same  relation  in  composition  to  pyroxene  tl 
arfvedsonite  does  to  hornblende ;  in  each  alkalies  being  present,  and  sesquioxyd  of  iron  replaci 
to  a  large  extent  the  protoxyd  bases. 

Pyr.,  etc. — B.B.  fuses  easily,  coloring  the  flame  yellow  (soda) ;  gives  a  magnetic  globule 
charcoal.    Not  appreciably  attacked  by  adds. 

Obs.— Occurs  with  leucophanite,  cancrinite,  elffiolite,  in  Norway,  near  Brevig,  on  the  Isle 
Skaadoe,  and  at  Berkevifj;  Hot  Springs,  Arkansas. 

Von  Homberg  obtained  from  a  perfect  crystal  from  Lamoe,  /A  7=87°  21'— 87"  47',  and  92"*  i 
—92*'  20',  the  variation  owing  to  a  slight  irregularity  in  the  prism,  the  edges  and  faoes  being  i 
quite  parallel 

Named  after  ^gir,  the  Scandinavian  god  of  the  sea. 

240.  ACMTTB.    Achmit  Sirom,  Ak.  H.  Stockh,  1821,  160,  and  Berz.,  ib.,  163.     Akmit  Chr 

Monoclinic.      (7=74%  /A  7=86°  56' ;  a :  J :  c=0;540i 
215  1 : 0'9135.      Occurring  planes :    0 ;   vertical,    i-i,  m,   j 

dome,  24 ;  pyramidal,  4-2,  —12-3,  12-4.  4-2  replaces  tl 
edge  between  2-\  and  i-i.  Cleavage  :  /distinct ;  i-1  less  a 
Plane  i4  often  longitudinally  striated  or  channelled.  Twin 
composition-face  t-i ;  common. 

H.=6.  G.=3-2-3-53  ;  3-43,  Eammelsberg,  piece  of 
crystal ;  3*53,  same  pulverized.  Lustre  vitreous,  inclinii 
to  resinous.  Streak  pale  yellowish-gray.  Color  brownij 
or  reddish-brown  ;  in  the  fracture  blackish-green.  Opaqv 
Fracture  uneven — earthy.  Brittle.  Plane  of  optical  a.S 
parallel  to  clinodiagonal  section,  Descl. 

Oomp--lt'§i''+2l?eSP=(ift«+iPo)Si»=,  if  iffa:  f^e=3: 1,  BiUca  51 
sesquioxyd  of  iron  30*4,  protoxyd  of  iron  51,  soda  13*2.  Analyses:  1,  B 
zelius  (Ak.  H.  Stockh.,  1821,  160)  j  2,  Lehunt  (Thomson*s  Min.,  i480); 
Rammelsberg  (Pogg.,  cili.  300) : 

Si      Fe     Stn     ^e     An     Ca     l^Ta 

1.  Rundemyr  65*26  31-26    1  08 0  72  1040,  ft  ft'.=98-70  B. 

2.  "  62-02 28-08  .8  49   088  13'38,  %<»-50,  Xl  uGS 

98*08 

3.  "  51-66  28-28  623    0*69  12*46,    it  0  43,    'ti    1-j 

ign.  0-39=lnO-25 

The  protoxyd  bases  are  mainly  soda  and  protoxyd  of  iron.  Rammelsberg  makes  the  ratio  | 
..he  former  to  the  latter  3 : 1.  The  ratio  of  the  protoxyds  to  the  sesquioxyds  is  1  : 2,  while  it 
1 : 1  in  egirine,  and  1  : 4  in  spodumene.     Anal.  1  gives  the  0.  ratio  for  bases  and  8ilica=  1  :  2^^ 

Pyr.,  etc. — B.B.  fuses  at  2  to  a  lustrous  black  magnetic  globule,  coloring  the  flame  deep  yellc 
and  with  the  fluxes  reacts  for  iron  and  sometimes  manganese.    Slightly  acted  upon  by  acids. 

Obs.— Acmite  occurs  at  Rundemyr,  4  m.  S.  of  Dunserud,  near  Kongsberg  in  Norway,  in  slenij 
^ry8tals,  sometimes  nearly  a  foot  long,  imbedded  in  feldspar  and  quartz ;  the  crystals  are  oH 
macled  and  bent,  and  quite  fragile. 
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N'ained  ft'om  'm/i^,  a  point,  in  allueion  to  the  pointed  extremities -of  the  <;r7stals. 

Gr.  Rose  has  suggested  that  acmite,  as  hitherto  observed,  is  probably  in  a  somewhat  altered 
oondition,  and  that  possibly  the  fegirino  of  Brevig  is  acn)ite  in  an  unchanged  state  (Kryst.  t'li. 
Min.,  76,  1852). 

241.  RHODONTTB.  Bother  Brannstein  pt.  Min,  of  last  Cent, ;  fr.  Kapnik,  Ruprecht  (with  anal.), 
Phys.  Arb.  Wien,  I  55,  1782;  Grell's  Ann.,  I  297.  1790.  Bothbraunsteinerz  pt  Wern. 
Dichtes  Koth-Braunsteinens  (Kapnikker  Feldspath)  Karst.,  Tab.,  54,  78,  1800  (favoring  its  being 
a  distinct  spedes,  while  others  (Haiiy,  Reuss,  eta)  supposed  it  the  carbonate  mixed  with 
quartz).  Rothstein  pt,  Kieselmangan,  Mangankiesel,  Germ.  Hanganese  Spar  pt ;  Red  Man* 
ganese;  Bisilicate  of  Manganese.  Rhodonit  Jasche,  Germar,  in  Schw.  J.,  xxvi.  112,  1819 
Hydropit  Germar,  ib.,  115. 

Bnstamite  (fr.  Mexico),  Bisilicate  de  Manganese  et  de  Gliaux,  A.  Brongn.,  Ann.  Sci.  Nat,  viii. 
411,  1826.  Fowlerite  (fr.  Hamburgh,  N.  J.)  Shep.,  Min.,  186,  1832,  ii.  25,  1835.  Kapoikite 
HuoL,  i.  239,  1841.  Paisbergit  Igelatrom,  (Efv.  Ak.  Stockh.,  148,  1851 ;  J.  pr.  Oh.,  liv.  192, 1851. 
Mangan-Amphibol  fferm.,  J.  pr.  Ch.,  xlviL  7,  1849= Her maimit  Kenng,,  Min.,  71,  1863=Onm- 
mingtonit  Bamm,,  Min.  Gh.,  473,  1860. 

Tridinic,  but  approximately  isomorphous  with  pyroxene.  Angles,  accord- 
ing to  Greg  and  Dauber,  and  also  those  of  pyroxene : 
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IM 
OM 

OM' 

I^2' 


Greg. 

87°  20' 


Dauber. 
87°  38' 


In  Pyroxene. 


93 
110 
136 
138 
U8 
142 

86 


60 
40 
20 
20 
42 
30 
35 


93 
111 
136 
138 
148 
142 

85 


28i 

8* 

Hi 

47 

39i 

24 


87° 
100 
100 
133 
136 
144 
144 


6' 
67 
57 
32i 
27i 
35 
35 


Cleavage :  /perfect ;  0  less  perfect.     Usually  massive. 

H.=5-5— 6-5.  G.=3-4-3-68;  3-612,  Longban  ;  3634,  Siberia;  3-63 
Stirling,  Ilemiann.  Lustre  vitreous.  Color  light  brownish-red,  flesh 
red,  sometimes  greenish  or  yellowish,  when  impure ;  often  black  outsidio 
from  exposure.  Streak  white.  Transparent — opaque.  Fracture  con- 
choidal — uneven.     Very  tough  when  massive. 

Comp^  Var. — Silicate  of  manganese,  Mn  Si=SiIica45'9,prot  manganese  54*1  =  100.  Usually 
some  ^e  and  Ca,  and  occasioDally  2n,  replaces  part  of  the  Mn. 

1.  Ordinary,  (a)  Crystallized.  Either  in  crystals  or  foliated.  The  ore  in  crystals  from  Paio- 
berg,  Sweden,  was  named  Paisbergite  under  tlie  idea  that  it  was  a  distinct  species,  (d)  Granular 
massive. 

2.  Caiciferotts;  BusTAMmB.  Contains  9  to  15  p.  c.  of  lime  replacing  part  of  the  Mn.  Often 
also  impure  from  the  presence  of  carbonate  of  lime,  which  suggests  that  part  of  the  lime  replacing 
the  Mn  maj  liave  come  from  partial  alteration.  G^rajrish-red..  Named  after  Mr.  Bustamente,  the 
discoverer. 

3.  Ztnd/erous ;  Fowleritb.  In  crystals  and  foliated,  the  latter  looking  much  like  cleavable  red 
feldspar;  the  crystals  sometimes  half  an  inch  to  an  inch  through.  /a/=86'  SO',  Torrey.  G.= 
3*34,  Breith. ;  3*44,  Thomson.  This  min3ral  is  mentioned  by  Fowler  in  Am.  J.  ScL,  ix.  245,  1825  as 
Smceous  oxyd  of  manganese  from  Sterling,  N.  J,,  and  as  often  containing  dyaluite  (zinciferous  spinel). 
It  occurs  under  the  same  name  in  Robinson's  Gat.  Amer.  Min.,  298,  1825.  It  is  Thomson's /eiro- 
mUcaie  of  mangcaiese,  Ann.  Lye.,  N.  Y.,  ili.  28,  182S. 

Analyses:  1,  Berzelius  (Afhandl,  I  110,  iv.  «82);  2,  3,  Ebelmen  (Ann.  d.  M.,  IV.  vii.  8);  4, 
ffennann  (J.  pr.  Ch,,  xlviL  6) ;.  6,  A.  Schliepcr  (This  Min.,  463,  1 850) ;  «,  Igelstrom  (J.  pr.  Ch.,  liv. 
190) ;  7,  H.  Hahn  (B.  H.  Ztg.,  xx.  267) ;  8,  Dumas  (AniL  Sci.  Nat.,  viii.  411 ) ;  9,  Ebelmen  (I.  c.) , 
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10,  EammelBberg  (ZS.  G.,  xviii.  34);  11,  Pisani  (C.  R.,  hrii.  102);  12,  Hermann  (L  a);  13,  Ba 
melsberg  {Uin.  Ch.,  459) : 


Si 

te 

Mn 

2n 

Mg 

Ca 

fi 

CaC 

i.  1.  Longban 

48-00 

49-04 

0-22 

3-12 



=  100-38  Bera 

2.  Algiers 

45-49 

6-42 

89-46 

2-60 

4-66 

=98-63  Ebelme 

3.  St.  Marcel 

46-37 

47-38 



5-58 

=l*9"iS  Ebelme 

4.  Cummington 

48-91 

tr. 

46-74 

2-00 

2-35 

6. 

51-21 

4-84 

42-65 

tr. 

2-93 

=  101-13SchUei 

6.  Paisbergiie 

46-46 

3-31 

41-88 

0-91 

8-18 

=  I00-69lpels1;i 

7.  Elbingerode 

44-86 

1-52 

42-98 

• 

6-16 

306 

0-95 

,XlO-74,FeS'0 

=  100-65  Ha) 

B.  8.  Mexico,  Bust 

48-90 

0-81 

3606 

14-57 

=1 00-34  Duraai 

9.        **          '* 

44-45 

1-15 

26-96 



0-64 

14-43 

12-27=99-90  Ebelme 

lo!     "      " 

47-35 

42-08 

9-60 

0-72 

=99-75  Ramm. 

11.  Vicentine" 

46-19 

105 

28-70 

2-17 

13-23 

3-06 

6*95=101-36  Pisani 

C.  \2.  Stirlmg,  Fowl 

46-48 

7-28 

3152 

6-85 

8-09 

4-50 

100 

=99-67  Hermaj 

13.         "           " 

46-70 

8-35 

31-20 

6-10 

2-81 

6-30 

0-28 

=1 00-74  Ramnj 

Schlleper  found  his  specimen  (one  furnished  by  the  author  and  seemingly  unaltered)  to  consist  pai 
of  carbonate  of  manganese  and  othdr  bases.  By  digestion  in  concentrated  muriatic  acid,  it  afTort 
90'15  per  cent,  of  silicate  of  manganese,  and  9'85  soluble  portion.    The  latter  gave  on  analysis 

ifn  0  50-52        *e  C  8-60        Ca  0  3717         Mg  C  2*44        fi  and  loss  1*27  =  100. 

Ten  p.  c  of  carbonates  had  been  previously  found  in  the  Cumraing^n  mineral,  by  E.  Hit 
cock.  Allowing  that  the  ten  p.  c.  of  carbonates  in  Schliepers  specimen  had  been  formed  at 
expense  of  the  bases  in  the  rhodonite,  and  also  that  there  was  some  free  silica  in  minute  poi 
or  grains,  as  was  obvious  to  the  oye,  the  oxygen  ratio  cannot  be  taken  as  diflfereut  from  that 
xiiodonite. 

Hermann's  Mangan-amphibol  (L  c.)  was  based  on  an  analysis  of  this  Cummington  mineral 

Ruprecht,  who  published  his  first  analysis  of  the  species  in  1782,  obtained  Si  55*00,  mangan 
35-16,  iron  7-04,  Xl  1-56,  water  0-78=99-59.     Huot  based  his  species  Kapnikite  on  this  old  aualy 

Brandes  obtained  for  the  Hycbropifa,  a  rose-colored  ore  from  Kapnik,  having  G.=2'«  (Sc*hw. 
xxvi.)  Si  53-.')0,  Mn  41*93,  te  100,  Xl  1-24,  ti  3-00;  it  has  been  considered  a  tersilicate,  with 
formula  Mn"  Si* ;  but  it  was  probably  an  impure  rhodonite. 

Pyr.,  etc. — B.B.  blackens  and  fuses  with  slight  intumescence  at  2*6 ;  with  the  fluxes  gives 
actions  for  manganese ;  fowierite  gives  with  soda  on  charcoal  a  reaction  for  zinc,  slightly  ac 
upon  by  acids.  The  calciferous  varieties  often  effervesce  from  mechanical  admixture  with  cart 
ate  of  lime.  In  powder,  partly  dissolves  in  muriatic  acid,  and  the  insoluble  part  becomes  c 
white  color.     Darkens  on  exposure  to  the  air,  and  sometimes  becomes  nearly  black. 

Obs.— Occurs  at  Longban,  near  Phllipstadt  in  Sweden,  in  iron  ore  beds,  ic  broad  folia,  aud  i 
granular  massive,  the  Paisberg  iron  mine,  where  it  occurs,  being  the  origin  of  the  uame  paihbtr^ 
also  at  Elbingerode,  in  the  Harz ;  in  the  district  of  Eathcrineuberg  in  the  Ural ;  with  tetralied 
at  Kapnlk  in  Transylvania^  in  Cornwall,  etc. 

Occurs  in  Cummington,  Mass.,  and  some  of  the  neighboring  towns,  in  boulders ;  also  in  T1 
wick,  Mass. ;  in  an  extensive  bed  on  Osgood's  farm.  Blue  Hill  Bay,  Maine ;  in  Irasburg  and  Coi 
try,  V't ;  near  Winchester  and  Hinsdale,  N,  H. ;  at  Cumberlaud,  B.  I.  ,*  fatvlerite  at  Hamburg 
Stirling,  New  Jersey. 

Named  from  ftoSov^  a  rose^  in  allusion  to  the  color.  The  name  is  attributed  to  Jasche  by  Gen 
(1819X  but  is  not  in  the  Kleine  Min.,  Schriften  of  Jasche  (1817). 

Alt.  —There  are  two  prominent  methods  of  alteration,  which  may  act  separately  or  togetl 
(1)  Through  the  strong  tendency  of  the  protoxyd  of  manganese  to  pass  to  a  higher  stato  of  < 
dation ;  in  which  process  the  red  color  changes  to  brown  or  black,  commencing  with  the  extei 
which  becomes  a  block  crust  to  the  mass.  Indefinite  mixtures  thus  result,  which  may  be  ell 
partly  silicate,  or  wholly  one  or  more  oxyds  of  manganese.  (2)  Through  the  tendency  of 
protoxyd  of  manganese  and  other  protoxyds  present  to  unite  with  carbonic  acid  affprded  by  sl 
line  carbonated  waters,  this  causing  the  silicate  to  be  penetrated  with  carbonate  of  man^aii 
and  often  also  with  carbonate  of  lime  or  iron.  The  oolor  of  the  result  after  this  latter  metho 
usually  grayish-rod  to  grayish-white,  and  sometimes  brown. 

I.  Btj  OxydeUion ;  not  Ilydraled  or  Carbonated. 

A.  Marcelixb  Berthier  (Ann.  Ch.  Pharm.,  li.  79,  1 8H2).  Color  grayish-black  to  iron-blj 
lustre  submotallic;  G.=3  8;  H.=5'5 — 6.  From  St.  Marcel  in  Piedmont  Heieroclin  Bn 
(Evretnoff,  Pogg.,  xlix.  204,  1840)  is  from  the  same  locality,  and  of  the  aame  nature,  as  rec^ogo 
by  BreithaupL 
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B.  BYSsyiTE  V.  KobeU  (Gnrndz-f  32^,  1838)  is  Thomson's  seaquisiUeaie  o/K,  flrom  Franklin,  N.  J* 
(Ann.  Lye  N.  York,  1.  c).  an  iron-black  ore,  with  G.=3*67  j  it  is  altered  fowlerite.  Von  K obeli 
cites  Diomsou's  analysis  (soe  below),  and  gives  no  description  of  his  own. 

n.  By  OxydcUion;  Hydraiei. 

STRATOPETTifi,  Wittingite,  Neotoklte,  are  names  of  results  of  this  kind  of  alteration.  They  are 
foand  along  with  rhodonite.  They  contain  about  35  p.  a  of  silica.  See  Neotooitb  under  Htdrous 
Snic ATES.  Opsimose  of  Bendant  and  Klipsteinite  o  f  t.  Kobell  are  names  of  a  similar  hydrous  silicate 
coDtaiDing  about  25  p.  c.  of  silica. 

m.  Carbonated. 

A.  Allagitb  Jasche  (Germar,  Schw.  J.,  xrvi.  112,  1819;  Grunmanganerz  Jcu^che.,  Eleine  Min. 
Schriften,  10,  1817),  Ih>m  Schobenholze,  near  Elbingerode  in  the  Harz,  is  either  dull-green  or  red- 
dish-brown, and  affording  du  Menil  (Gilb.  Ann.,  Izl  197)  7'5  p.  c.  carbonic  acid.  The  name  AllO' 
giie,  like  BhodoniU.  is  not  in  the  Kloine  Schriften  of  Jasche,  but  is  attributed  to  Jasche  by  Germar. 

B.  PnoTiciTB  {Gennar^  Schw.  J.,  xxvi.  116;  Photizit  Si-andes,  ib.,  138)  is  yellowish-wliite,  Isa- 
bella- and  wax-yellow,  greenish-gray,  peari-g^ay,  to  rose-red;  G.=2*8-- 3,  flrom  the  same  locality 
with  the  allagite.  It  afforded  Brandes  (ib.,  1 3tS)  1 1  to  14  p.  c.  of  carbonic  acid,  with  some  water. 
Corneous  manganese  (Hom^mangan  of  Jasche)  is  of  similar  nature,  it  containing  5  to  1 0  p.  c.  of 
carbonic  acid ;  color  brown  to  gray.  And  so  also  the  Gumraington  rhodonite,  which  afforded 
Schlleper  10  p.  c.  or  more  of  carbouates. 

Analyses:  1,  Berthier  (I  c.);  2,  Berzelius  (Schw.  J.,  xxi.  254);  8,  Evreinoff  (Pogg.,  xlix.  204); 
4,  Damour  (Ann.  d.  M.,  IV.,  J.  pr.  Ch.,  xxviiL  284) ;  6,  Thomson  (Lye.  Nat  Hist,  N.  Y.,  UL  33); 
6,  7,  du  Menil  (L  c);  8-10,  Brandes  (la): 


1.  Marcdine 

2.  Bdendin 

3.  " 
i.        " 

5.  Pyssniie 

6.  AUagite,  green 
1.  "  brottm 
8-  PhoticUe^  ywK 
9.        **  gyK 

10.  Uort^^manganese 


§1 

26-00 
16-17 
1016 
10  24 
3839 
16hX> 
16-00 
3900 
36-00 
35 'UO 


£l 

300 

2-80 


0-25 
600 


67-23 
73-80 
85-87 
76  82 
61-67 


0-50 
0-50 

0-25 


9e 
1-23 

4-14 
8-28 

n-49 

9-44 
73-71 
75-(.0 
4613 
37-39 
67-16 


Ca 
1-40 

0-61 
1-14 


Slg 
1-40 

0-26 


a 


3  00 
600 
2-50 


=100-25  Berthier. 

=97-71  Berzelius. 

,  fe  0-44=  100-36  Err. 

=99-45  Damour. 

=99-50  Thomson.  • 

7-60=97-21  du  MeniL 
7-50=98-50  du  Menil. 

11 -01)= 99-88  Brandes. 

14-00=99-89  Brandes 
5-00=99*91  Brandes. 


Bastamite  altered  to  kaolin  has  been  described  by  Ebelmen  (Ann  d.  M.,  IT.  viL  1)  and  Damour 
(Bull  G.  Soa.  vii.  224). 

Berthier  obtained  for  a  Graubundten  (Gri8on9)ore  (Ann.  Oh.  Phys.,  li.  79)  Si  15-3,  Mn  80-9,  Pe 
1-0,  Xl  1-0=98-2 ;  and  Schweizer  for  the  same  (J.  pr.  Ch.,  ixiiL  278J  Si  16'50,  Mn  77-34,  Fe  3*70, 
Ca  170,  a  176=100. 

The  ores,  as  alteration  oontinues,  graduate  into  true  ozyds  of  manganese.  A  kind  ftom  PesUlo 
(called  PesUUie  by  Huot,  Min.,  1841)  afforded  Berthier  §i  6-8,  »n  84*2,  0,  fi  6-7,  3?e  2-8,  Co  08 ;  it 
had  lost  nearly  all  of  the  silica  in  the  uhange. 

242.  BABINaTONITB.    Leoy,  Ann.  FhiL,  II.  viL  275,  1824. 

Triclinicj  but,  like  rhodonite,  approaching  pyroxene  in  form.  Observed 
planes  as  in  the  annexed  figures.     /A  7=87°  24',  Dauber;  87°  26',  Levy. 


0  A  7=92°  32'     7  A  -2=160°  19' 
0  A  7=112  12     7a  -2'=89  13 
(?A1'=132  24   7Ai-?=132  34 
0  A  -2=122  22  7  A  i-*=135  16 
0  A  -2'=136  54  7  A  -2=98  37 
0  A  2=117  7a-2'=155  18 

/A  a=  134  50  7Al',adj.,=115  24 
/Ai-i=137  20 

H.  =  6-5-6.      G.  =  3-35  -  337  ;  . 
3-355,  Thomson ;  8-366,  Rammelsberg. 
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Lustre  vitreous,  splendent.    Color 
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dark  greenish-black  ;  thin  splinters  green  in  the  direction  of  (?,  and  broA\ 
transversely.  Faintly  translucent ;  large  crystals  opaque,  or  faintly  su 
translucent.     Fracture  imperfectly  conchoidal. 

Oomp.— 3  &»§i"+Pe  Si",  Rammelsberg;  =(f  ft"+iPe)  Si"=,  if  9  ft=2  f^e  +  1-5  Mn  +  ! 
Ca,  Silica  60*1,  sesquioxjd  of  iron  ll'l,  protoxyd  of  iron  10*0,  protoxyd  of  manganese  7 
.  limo  21-4=100.    Analyses :  1,  Arppe  (Berz.  Jahresb.,  zzii.  205);  2,  R.  D.  Thomson  (Phil.  Ma 
xxviL  123);  8,  Rammelsberg  (Fogg.,  ciii.  287,  304): 

Si  9e  %  Oa  te  iln        %1 

1.  64-4  2-2  19-6  21*3         IS 

2.  47-46  2-21  14*74  16*81  10-16 

8.         61-22  11-00  0-77  19-32  10-26  17*91 


0*3,  ign.  0-9 =100-5  Arppe. 
tt-48,  ign.  1-24= 99- 10  Thomson. 
,  ign.  0-44=100-92  Ramm. 


Pyr.,  etc. — B.B.  fuses  at  2*7  to  a  black  magnetic  globule,  and  with  the  fluxes  gires  reactic 
for  iron  and  manganese.    Unacted  upon  by  acids. 

Obs. — Babingtouite  occurs  in  distinct  crystals  at  Arendal,  in  Norway,  associated  with  epid< 
and  massive  garnet,  and  in  the  Shetland  Isles,  imbedded  in  white  quartz.  It  was  named  af 
Dr.  Babington ;  it  resembles  some  dark  varieties  of  pyroxene. 

In  the  United  States  it  is  said  to  coat  crystals  of  feldspar,  at  Gouvemeur,  St  Lawrence  ( 
N.  Y.    On  cry  St.,  see  Dauber,  Pogg.,  xciv.  4o2. 

Small  black  polished  crystals  coating  mica  slate,  or  micaceous  gneiss,  at  Athol,  Mass.,  refen 
-  by  Shepard  to  Babingtonite,  may  possibly  belong  here. 


243.  SPODX7MZ3NII. 


J/AndradOj  Scherer's  J.,  ir.   80,   and  J.  de  Phys.,  11  240,    ISi 
Triphane  JST.,  Tr.,  iy.  1801. 


Monoclinic.     (7=69°  40'  I A  7=87°,  0  A  2-1=130°  30'. 


J  fi'i 


O  A  i-{=6r  40' 
<?  A  1=134  12 
0  A  2=110  50 
t-iA/=133  30 
i-i  A  i-i=107  33 
24  A  2-1,  top, =80 
a  A  24=139  30 
i-i  A  2-^=102  544 


14  A  3=117°  19' 
i-i  A  2-2=125  12 
i-i  A  1=101  6 
iA  A  2=134  19 
/A  2=145  50 
/A  1=121  28 

1  A  1=116  19 

2  A  2=91  24 


Crystals  large.     Cleavage  :    i-i  verjr  perfect ;    T  a! 

perfect ;  14  in  traces ;  in  striae  on  i-l.     Twins,  co 

position-face  i4.     Also  massive,  with  broad  cleave 

surface 

H.=6-5-7.      G.=313-319  ;    317,   Haidingc 

3-188,  Dublin  Bay,  Thomson;  3133,  Uto,  Ramiiic 
berg;  3-137,  Sterzing,  id.;  3*182,  Sterling,  Smith;  3*18,  Norwich,  Bru 
Lustre  pearly.     Cross  fracture  vitreous.     Color  grayish-green,  passing  ii 

freenish- white  and  grayish-white,  rarely  faint-reddish.    Streak  uncolor< 
ranslucent — subtransluoent.     Fracture  uneven. 

Oomp.— ft»  Si»  +  4Xl  Si«=(ift»4-^fi)  §i"=if  ft=Li,  Silica  64%  alumina  29-4,  lithia  G-4=l 
Analyses:  1,  R.  Hagen  (Pogg.,  xlriii.  361 ) ;  2,  Thomson  (Min.,  i.  302) ;  3,  4,  Rammelsberg  (P<^ 
Ixxxv.  644) ;  6-8,  Smith  and  Brush  (Am.  J.  ScL,  U.  xri.  372) : 


1.  Uto 

2.  Killiney 
8.  Uto 

4.  Tyrol 
6.  Norwich 


Si 

21 

Fe 

Ca 

Li 

]^a 

6614 

27-02 

0-82 

3-84 

2-68 

63-81 

28-51 

*e  0-81 

0-73 

6-60 

6602 

29-14 

fe    tr. 

0-50 

5-47 

0  46 

65-53 

2901 

i'e  1-42 

0-97 

4-49 

007 

64-04 

27-84 

0-64 

0-34 

6-20 

0-68 

—  — =  1 00  Hagen. 

0'36=99-84  Thorn. 

01 4  — ,  Mg  015  Ramm. 

0-07  — ^  Mg  0*07  Ramm 

016  0-6t)=99-38  a  A  B. 
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6t  Norwich 
T.       - 


Si       Si  l?e        Ca       Li       ^a        &       fi 

63  66  28-97  0-31       6  05       0-82- 060  a  A  B. 

63-90  28-70  O'itt       499       0-80»     0-60  S.  &  B. 

64-60     26-30  2-65       0*43       6-65       I'lO*     0*30,  Mg  006=99-89  S  ft  & 

*  With  some  potuh;  in  5,  6,  7,  znagncsia,  tr» 

In  a  specimen  from  Storling,  Mass.,  Hagen  found  §i  65-247,  Si,  l^e  27-666,  and  in  another  from 
Tjrol,  Si  66-027,  Si  26*461.  6.  J.  Brush's  earlier  analyses  (Am  J.  ScL,  IL  x.  370)  are  rejected 
byluEn- 

Pyr.,  etc« — B.B.  becomes  white  and  opaque,  sweUs  up,  imparts  a  purple-red  odor  (lithia)  t^ 
the  flame,  and  fuses  at  3*6  to  a  dear  or  white  glass.  The  powdered  mineral,  fused  with  a  mixture 
of  bisulphate  of  potash  and  fluor  on  platinum  wire,  gives  a  more  intense  lithia  reaction.  Not 
acted  upon  hj  adds. 

Obfl. — Occurs  on  the  island  of  Uto  in  Siidermanland.  Sweden,  with  magnetic  iron  ore,  quartz, 
lounnaline,  aud  feldspar ;  also  near  Sterzing  and  Lisens  in  the  Tyrol,  and  of  a  pale-green  or  yel- 
lowish color,  imbedded  in  granite,  at  Killiney  Bay,  near  Dublin,  and  at  Peterhead  in  Scotland. 

Occurs  in  granite  at  Goshen,  Mass.,  associated  at  one  locality  with  blue  tourmaline  and  beryl ; 
also  at  Ghesterdeld,  Chester,  Norwich,  and  Sterling,  Mass. ;  at  Windham,  Maine,  near  the  bridge, 
aioog  with  garnet  and  staurotide;  at  Winchester,  N.  H. ;  at  Brook  field,  Gt,  a  few  ro<l8  north  of 
Tomlinaon^s  tavern,  in  small  grayish  or  greenish-white  individuals  looking  like  feldspar ;  near 
Ballground,  Cherokee  Ca,  Oa.  At  Norwich,  Mass.,  it  is  associated  with  triphyline,  mica,  beryl, 
and  aibite;  one  crystal  from  this  locality  was  16^^  inches  long,  and  10  inches  in  girt.  Pig.  221  ia 
of  a  crystal  from  this  locality,  and  is  two-thirds  the  natural  size.  Well  terminated  crystals,  having 
the  terminal  planes  2-t,  1,  0,  have  been  observed  by  A.  B.  Kittredge  at  the  Sterling  locality. 
Crystals  also  occur  at  Goshen. 

Named  from  (nr.<5,jf,  ashes^  because  the  mineral  becomes  ash-colored  before  the  blowpipe. 

The  following  are  tlie  angles  obtained  by  the  author,  with  the  common  goniometer,  from  the 
Iforwich  crystals :  0  a  w=69''  40',  i-t  A  /=138'  80",  t-t  A  i-i=107'.  2-i  A  2-i,  top,=80",  ui  A  2-i 
=139' .45',  ^-iA2-i=103^»-»A2=lI6^  i-iAl  =  100''  30',  i-i  A  a;=140^  i-i  a2=134'',  i-^  A  2= 
142",  /A  2=144%  1  A  1=117%  2  A  2=92^ 


244.  PESTAIjITE.    Petalit  (PAndrada,  Scherer's  J.,  iv.  3G,  1800.    Castor  (ft-.  Elba)  ^et^ 
Ann.  Ch.  Pharm.,  Ixix.  436,  1849. 

222 

Monoclinic.  (7=67°  34'=(?,  below,  on  i-i;  I A  7=86"^ 
20'  (87°-87i°  observed),  O  A  24=126°  2' ;  a  :  J  :  (?= 
0-64511  :  1  :  0-8670.  ......  ^^i      o 

Observed  planes  :  O  ;  vertical,  Z,  i-i,  i-S,  i-i ;  cHnodome, 
2-i;   heinldomes,  -^',  -2-i,  -14,  4-i,  ^-ii  (cleavage). 

0  A  7=105°  8'  Oa  4-i,  adi.,=90°  23' 

OaI,  back,=74  52  Oa  f  i,  adj.,=117  27 

O  A  -^i=Ud  7  -2-i  A  f  i,  ov.  i-i, =101  10 

'  i-i  A-2-i=151  3 

i-l  A  7=136  50 

i-z  Ai-S=154  52 

i-i  Ai-S,  ov.  7, =50  16 


OA-2-i=141  23 
O  A  -l-i=154  26 
O  A  i-S=99  19 
O  A  i-i=90 


Observed  cleavage  angles  of  petalite :  0  A  -2-i=141°  30',  0  A  f-i^ 
117i°— 118°,  -2-i  A  fi=100i°-101°.  Cleavage:  0  perfect;  -2-i  easy. 
J-i  quite  difficult  or  imperlect.     Also  massive,  cleavable. 

Il.=6--6-5.  G.=2-39— 2-5.  Lustre  of  (?,  or  face  of  most  perfect 
cleavage,  pearly ;  elsewhere  vitreous.  Colorless,  white,  gray,  occasionally 
reddish  or  greenish- white.  Streak  uncolored.  Translucent.  Fracture 
imperfectly  conchoidal.  Double  refraction  strong ;  optic-axial  plane  per- 
ixjudicular  to  the  plane  of  symmetry  and  parallel  very  nearly  to  0 ;  bisec- 
trix acute,  positive ;  angle,  in  oil,  for  the  red  rays  86°  27i',  yellow  86°  42'* 
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Var^^l.  Cagioriiey  in  distinct  transparent  crystals,  affording  the  above  angles  hnd  figure,  accord 
ing  to  Desdoizeanx.  G.=2'38,  Breith. ;  2'397— 2-405,  Damour.  2.  Ord/nary  pcto^tte,  deavaWe 
massive;  and  G.= 2*42,  Arfvedson;  2-46,  Dr.  Clarke;  2*426,  C.  G.  Gmelin;  2-412,  2*420,  2-466, 
2 '448,  2 '553,  Damour,  the  last  two  from  differont  parts  of  the  same  Uto  specimen,  and  indicating, 
aooording  to  Damour,  that  the  mine)^  is  mixed  with  more  or  less  quartz  and  feldspar.  The 
deavage  )-t  has  been  observed  only  in  pctalite. 

Comp.— 0.  ratio  for  t<^  fi,  Si=l :  4  :  20,  Bert ;  (^  ft'+^  fi)  Si* +3  Si;  or  else  with  ono-ibinl 
of  the  excess  of  silica  (3  Si)  basic;  =Silioa  77*7,  alumiha  17-8,  lithia  3*3,  soda  1*2=100. 

Analyses:  1,  Arfvedson  (Schw.  J.,  xxii.  93);  2,  Omelin  (Oilb.  Ann.,  IxiL  399);  8,  4,  R.  H^c 
(Pogg.,  xlviiL  361);  5,  Rammelsberg  (Pogg.,  Ixxxv.  653);  6,  Waltersliausen  (Vulk.  Gest,  296); 
7,  8,  Smith  ft  Brush  (Am.  J.  Sd.,  II.  xvL  373) ;  9,  PlaUncr  (Ann.  Ch.  Pharm^  Ixix.  443) : 

Li         f^a 

5-761      =102-198  Arfvedson. 

6-16  Ca  0-32.  ign.  2-17=99'23  Gmelin. 

2-692  2*302=  luO  R.  Hagen. 
2'660  2*273=  luO  R.  Hagen. 
3*80       119=  100  Rammelsberg 

269       ,  Fe  0*08,  Mn  1*0,  fi?  1*0  tL  0-97=99-96  W. 

3*74      0-48,  Fe  0*62,  fe,  Ca,  <r.,  Mg  0*21,  ign.  060=  100*23 

Smith  A  Brusb. 
0-63,  Fe  0;51,  fe,  Ca,  <r.,  %  0*26  ign  0*70  S.  A  B. 


1.  Uto 
».     " 

3.  " 

4.  •• 

5.  ** 
6. 


reddish 


79-212 

74*17 

77*812 

77067 

77-79 

76*74 

77*95 

77*90 


£1 

17*225 

17*41 

17*194 

18*000 

18*58 

18-66 

16-68 

15*85 
18*86 


3*52 


2*76  (with  tr,  fe,  ]ffa)=  100-24  Plattner.    G.=2-392. 


7.  Bolton,  Mass. 

8.  " 

9.  Elba,  CastoriiA  78-01 

The  protoxyds  in  castorite  are  less  than  in  petalite  in  the  analysis  made.  But  its  cleavages, 
according  to  Rose,  are  like  those  of  petalite,  and  its  optical  characters,  according  to  Desdoizeaux. 
Breithaupt  still  urges  that  they  are  distinct  (B.  H.  Ztg.,  xxv.  85),  and  mentions  their  difference  io 
sp.  gr.  as  a  prominent  distinction. 

Pyr.,  etc. — Gently  heated  emits  a  blue  phosphorescent  light.  B.B.  on  charcoal  becomes 
glassy,  subtransparent,  and  white,  and  melts  ouly  on  the  edges ;  gives  the  reaction  of  lithia. 
With  borax  it  forms  a  dear,  colorless  glass.    Not  acted  on  by  acids. 

Obs. — Petalite  occurs  at  the  iron  mine  of  Uto,  accompanying  lepidolite,  tourmaline,  spodumene, 
and  quartz;  on  Elba  {caatorite)  in  attached  crystals;  at  Bolton,  Mass.,  with  scapolite;  according 
to  Bigsby,  in  a  boulder  containing  tremolite,  at  York,  near  Toronto,  Canada. 

LWiia  was  first  discovered  in  this  mineral  by  Arfvedson.  The  name  peialite  is  fh)m  ircraXor,  a 
Itaf.  and  alludes  to  the  cleavage. 

On  cryst.  of  casiorite  and  petalite,  aee  DescL,  Ann  Ch.  Phys.,  IV.  ill  264,  1 864,  and  Pogg^ 
cxxiL  648. 

Desdoizeaux,  who  gives  the  above  figure,  points  out  the  isomorphism  with  spodumene,  and 
the  fact  that  the  0.  ratio  dififers  by  a  multiple  of  2  for  the  silica,  it  being  1:4:  lu  for  spodumeue 
and  1 :  4 :  20  for  petalite. 


246.  EUPFFERITB.    Eupfierit  (fr.  the  Tunkinsk  Mts.)  R,  Hermann,  BulL  Soc.  Nat.  Mos- 
oou,  XXXV.  243,  1862.    Anthophyllite  pt    Antholith  pt  Kenng, 

Monoclinic.  /A 7=124°  15'--124°  30'.  Cleavage:  7  perfect.  In  ag- 
gregations of  prisms,  like  actinolite. 

H.=5*6.  6r.=3'08,  fr.  Ilmen  Mts.  Lustre  vitreous.  Color  emerald- 
green  ;  brownish  on  weathering.     Translucent  in  thin  splinters. 

Comp. — Mg  Si,  with  but  little  l^e  repladng  the  Mg,  like  enstatite,  it  being  an  ensiatite  horn- 
blende colored  by  chrome.  Analyses :  1,  Hermann  (1.  c,  and  J.  pr.  Ch.,  Ixxxviii.  1 95) ;  2,  3,  Heintz 
(Pogg.,  Iviii.  168);  4,  Lappe  (Pogg.,  xxxv.  486);  6,  Sackur  (Ramm.  Min.  Ch.,  472);  6,  Thomson 
(Rec  Gen.  Sd.,  iiL  386): 


§i 

M 

«r 

^e 

&1 

Mg 

Ca    Alk. 

Ign. 

1. 

Ilmen  Mts. 

57-46 

1-21 

6-.>5 

0-65 

30-88 

2-94     ir. 

0-81=100  Hermann. 

2. 

Pinel,  asbesL 

59-23 

0-19 

8-27 



31  02 

— 

1-31  =  100  Heintz. 

3. 

l^schussovf^a 

58-72 

0-19 

8-10 

30-90 

1-58 =99-49  Heiiit* 

4. 

Koruk 

58-48 

9-22 

3 1  -38 

0-04     — 

i  Mn  0-88= ItiO  L 

5. 

Kupfcrberg,  an(h.  55*59 

403 

8-40 

30-46 

1-76     — 

=100-24  Sack  ir. 

6. 

Perth,  Can.,     " 

67-60 

3-20 

2-10 

29-30 

8-55     — 

3*55=99-30  Thomson 

Analyses  2-6  are  referred  here  because  of  the  approximation  to  kupfferite  in  composition.     Th« 
Perth  mineral  (received  thus  labelled  by  Dr.  Thomson  from  Dr.  Holmes)  is  almost  purely  e 
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fflagnesian  silicate;  it  was  a  "oongeries  of  imperfect  crystals,  and  looked  like  anthopliyDite;  * 
G.=2-701. 

Pyr^  etc^ — ^In  the  dosed  tabe  traces  of  water;  otherwise  unchanged.  B.B.  in  the  forceps 
beooimes  opaque  wliite,  but  does  not  fUse.    In  borax  dissolves,  giving  a  chrome- green  glass. 

Obs. — The  original  kupfferite,  f^om  a  graphite  mine  in  the  Tunkinsk  Mis.,  is  a  chromiferous 
amphibole.  Tlie  analyses  here  given  are  from  a  mineral  of  similar  kind  from  near  Minsk,  in  the 
Omen  UtA.  The  former  has  not  been  analyzed.  Kokscbarof  has  also  found  it  near  the  Sanarka 
river,  Urals. 

Named  after  the  Russian  physicist  Kupffer. 


246.  ANTHOPHTI«IiITZL  Anthophyllit  (fir.  Norway)  Schumacher^  Yerzeichn.,  96,  1801. 
AotophyUit  KarsL^  Tab.,  32,  1808.  Anthogrammit  BreWL,  Char.,  29,  1820.  Antholith  BreWi, 
Uih,  38,  1830. 

Orthorhombic.  /A 7=125°  to  125°  25'.  ObBerved  planes:  7,  i-i,  i4. 
Cleavage :  i-i  perfect,  /less  so,  i-l  difficult.  Commonly  lamellar,  or  fibrous 
massive  ;  fibres  often  very  slender. 

H.=5-5.  G.=3'l— 3*2.  Lustre  somewhat  pearly  upon  a  cleavage-sur- 
face. Color  brownish-gray,  yellowish-brown,  brownish-green,  sometimes 
submetallic.  Streak  uncolored  or  grayish.  Translucent  to  subtranslucent. 
Brittle.  Double  refraction  positive;  optical  axes  in  the  brachydiagonal 
section. 

Oomp-— ^e  Si+3  Ug  Si=(J  te-f  1  l^g)  Si=Silica  65-6,  magnesia  27*8,  protoxyd  of  iron  16-7 
=100.  Analyses :  1,  L.  (>melin(Leonh.  Orykt.,  bib,  1826) ;  2,  Vopelius  (Fogg., zxiii. 855);  3,  Pisani 
(De«l  Min./L,  636); 

Si         2^       ^e        >(n      %       Ca       £[ 

1.  Kongsberg        56  3         18         4         23  2         =101  Gmelm. 

2.  "  56-74    18-94    238     2435    1 -67  =  99  08  Vopelius. 

3.  *•  6616      2-65     14'13     091     2319      1-61      2-38=10o-93  Pisani 

Gbdbite  of  DufVenoy  (Ann.  d.  M.,  III.  z.  582.  1836)  has  a  different  composition  from  that  of 
anthophyllite ;  but  it  is  Btill  referred  here  by  Desdoizeaux  on  the  ground  of  (tplical  identity  and 
auuilarity  of  dearage. 

Analyses:   i,  Dufrenoy  (L  c.);  2,  3,  Pisani  (Ulnstitut,  1861,  19U) : 


Si 

£l 

te 

Mg 

Ca 

It 

1. 

2. 
3. 

38-81 
42*86 
43-58 

9-31 
16-62 
17-07 

45-83 
18-82 
15-96 

4-13 
15-51 
18-30 

0-67 
1-90 
0-75 

2-30=101-05  Dufrenoy. 
450  =  100- 11  Pisanu 
3-92=99-68  PisanL 

Pisani's  analyses  afford  the  0.  ratio  for  fl,  fi,  Si,  tt,  11  :  8  :  23^  :  H- 

Pyr.,  etc. — B.B.  fuses  with  great  diflSculty  to  a  black  magnetic  enamel ;  with  the  fluxes  gives 
reactions  for  iron ;  unacted  upon  by  acids. 

Obs.— Occurs  in  mica  schist  with  hornblende  and  mica  in  thin  and  long  plates  and  flbres  near 
Kongsberg  in  Norway,  and  with  gray  cobalt  near  Modum. 

This  species,  originally  instituted  upon  the  Norwegian  mineral  analyzed  by  Gmelin  and  Vope- 
1ms,  and  regarded  as  distinct  by  many  later  authors,  including  Mohs,  but  united  to  hornblende  by 
othtfra,  has  recently  been  proved  to  be  ao  independent  species  by  Descloizenux  (Min.,  i.  75), 
whose  optical  examinations  havo  shown  that  the  crystals  are  orthorhombic  instead  of  monocliuic. 
Only  the  mineral  of  the  Norwegian  localities  above  mentioned  is  at  present  here  included,  the 
so^alled  anthophyllite  from  Fiskenaes  in  Greenland  (occurring  with  sapphirine),  from  Bavaria, 
Plnhiod,  and  other  Norwegian  localities,  besides  the  eummingtanite^  of  Cummingtou,  Mass.,  being 
true  hornblende  in  optical  characters.  Descloizeanz  has  later  announced  (C.  R.,  Ixii.,  987)  that 
tome  anthophyllite  is  monodinic.  The  gedrite  is  from  tlie  valley  of  Heas,  near  Gedres,  France, 
and  contains  niicrosoopic  black  spinels  {ptcotitc). 

Named  from  aiUhophyUumy  the  dovt^  in  allusion  to  the  dove-brown  color,  as  Schumacher 
»tatea. 
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2 16 A.  PiDDiKGTONiTB,  Haidinger  (Ber.  Ak.  Wien,  xli.,  261,  18(^0).  The  ash-gray  mass  of  1 
meteorite  of  Shalka,  in  Bancoorah,  consisting  iu  part  of  grains  having  two  ensy  cleayages  iuclit 
to  cne  another  100**,  with  H.=6*5 ;  G.=3'4ri,  Haid.,  3*66,  Piddington;  and  fracture  resinous,  s 
containing  small  imbedded  grains  of  ehnimite.  Ton  Hauer  obtained  Si  57*66,  %1  tr.^  Pe  2<y 
Mg  19-Ou,  Ca  1 '53 =98-84,  which  is  nearly  the  composition  of  anthophyllite.  The  meteorite  v 
first  described  by  H.  Piddington  in  1;^e  J.  Asiat.  See.  Bengal,  xx.  299, 1852. 

247.  AMPHIBOIjZ].  Skorl  (=Schorl)pt  Wall.,  1747  (excluding  Amiantus,  Bergkork,  etc  fi 
Asbestus).  Skorl  pL,  Stralskdrl  (=Stralilstein)  CronsL,  Min.,  1758  (excL  Asbestu8= Amianth 
and  Bergkork,  id.  Hornblende  Wem,  Bergm.  J.,  1789  (excl  Strali)  stein  and  Asbest).  Ho 
blende  KarsL^  Tab.,  1791  (excl.  Strahlstein,  Tremolit,  and  Asbest).    Id.(excL  also  Smaragdit  ] 

•  Karat.  Tab.,  1800,  1808;  id.  UUmann,  1814,  and  Jameson,  1817.  Amphibole  (ind.  Actinote) 
Tr.,  1801  (excl.  Grammatite=Tremolite  and  Asbeste).  Amphibole  (ind.  Actinote  and  Graim 
tite)  if.,  TabL,  1809  (excl.  Asbeste).  Heterotyp  (incl.  Asbestus,  Bronzite,  Hypersth.,  Aiitho 
with  other  varieties)  Edusm.,  Handb.,  1813.  Hornblende  Jamtson,  Syst,  1820  (excL  Actinol 
Tremollte,  Asbestus,  Corinthine). 

Monoclinic.  (7=75°  2',  /Ai.=124:°  30',  0  Al-l=164°  10',  a  :  i  :  e 
0'5527  : 1 :  1*8825.  Observed  planes  :  0 ;  vertical,  /,  i-i,  i-3,  i-t,  i-^  ;  c 
nodome,  24,  4-1 ;  hemidome,  1-i,  2-i,  -l-^ ;  liemioctahedral  planes  in  zo 
(?  :  /,  1,  2,  -1 ;  id.  in  zone  1 :  i\  3-6,  5-5, -3-i. 


228 


irti 


IP^^ 


O  A  1-2=155°  33' 
O  A  l-i=149 
OA2-i=124  56 
O  A  i-i=104  58 
C>  A -1=152  36 
O  A  1=145  35 
<?  A  2=121  29 


O  A  2-i=150°  26' 
0  A  i-t=90 
<?  A  7=103  12 
t4  A  1-3=99  57 
a  A  1-6=147  39 
i-6  A  1-6=116  18 
i4  A -3-6=124  14 


7;iA3-6=130n5'  I 

2-1 A  2-1,  ov.  0,=120a 
-1A-1  =  154  26 

1  A  1=148  28  I 

2  A  2=131  36 
-3-6  A -3-6=111  32 

3-6  A  3-6=99  30  I 


Crystals  sometimes  stout,  often  long  and  bladed.  Cleavage :  /  higl 
perfect;  i-i,  i4,  sometimes  distinct.  Xateral  planes  often  longitiidinai 
striated.  Twins  :  composition-face  i-2,  as  in  f.  226  (simple  form  f.  225),  i^ 
230.  Imperfect  crystallizations  :  fibrous  or  columnar,  coarse  or  fine,  lihj 
often  like  flax  ;  sometimes  lamellar ;  also  granular  massive,  coarse  or  ihj 
and  usually  strongly  coherent,  but  sometimes  friable.  \ 
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H.=5— 6.  G.=2*9— 3'4.  Lustre  vitreous  to  pearly  on  cleavage-faces ; 
fibrous  varieties  often  silky.  Color  between  black  and  white,  through  vari- 
ous sliades  of  green,  inclining  to  blackish-green.  Streak  uncolored,  or  paler 
than  color.  Sometimes  nearly  transparent ;  usually  subtranslucent — opaque. 
Fracture  subconchoidal,  uneven.  Bisectrix,  in  most  vai*iet;es,  inclined  about 
HO'  to  a  normal  to  <?,  and  15°  to  a  normal  to  i-i ;  and  double  refraction 
negative.    See  exceptions,  p.  235. 

Oomp.,  Var. — ^R§i,  and  (ft"  fi)  (Si,  3tl*)  as  for  pyroxene.  Alumina  is  present  in  most  am- 
phibole,  and  when  so  it  usually  replaces  siliua.  ft  may  correspond  to  two  or  more  of  the  bases 
Mg.  Ca,  f"e,  Mu,  Na,  K,  ^;  and  H  to  Xl,  Pe,  or  ^n,  Fe  sometimes  replaces  silica,  like  'M. 
Rammelsberg  mside  out  the  general  conformity  of  amphibole  to  the  pyroxene  formula  by  discovei^ 
ing  that  the  iron  in  both  species  was  often  partly  sesquioxyd  (Pogg.,  ciii.  284,  and  Min.  Oh.,  468). 
Yet  the  analyses  do  not  all  accord  with  thia  view,  part  giving  the  ratio  1  :  ii^,  unless  tlio  water 
is  made  basic.  Much  amphibole,  especially  the  aluminous,  contains  some  fluorine.  The  base 
lifu:  is  absent  fVom  some  varieties,  or  nearly  so. 

The  name  Amphibole^  proposed  by  Haiiy,  has  the  precedence,  because  Haily  first  rightly  appre- 
ciated the  species,  as  he  had  done  for  pyroxene,  and  gave  it,  and  not  any  of  its  varieties,  the  name. 
Iq  his  Traite,  in  1801,  he  brought  together  tiornb'ende  and  actinoiite;  and  by  ]8i>9  he  had  added 
to  the  ^oup  the  third  prominent  variety,  trenwlite;  while  in  all  other  works  not  taking  their 
views  from  him,  these  three  minerals  still  stood  as  distinct  species.  Asbestus  was  annexed  to  the 
aeries  by  llausmann  in  1813,  though  kept  separate  long  afterward  by  many  other  authors. 

The  varieties  of  amphibole  are  as  numerous  as  those  of  pyroxene,  and  for  the  same  reasons ;  and 
thejr  lead  in  general  to  similar  subdivisions. 

I.   Ck)NTAININa  LtrTLE  OR  KO  ALDMINA. 

1.  Mwjnesia-Lime  Amphibole;  Tremolite.  (Tremolit  Pini^  de  Saussure^  Voy.  Alpes,  iv.  §  1923, 
K96.  Grammatite  //.,  Tr.,  iii.  1801.  Kalarait  [fr.  Normark,  Sw.)  Wern.,  Tasch.  Min.,  x.  169, 
I*<10.  Calami tc.  Raphilite  TAom.,  Min.,  i.  153, 1836.  Sebesit  [fr.  Scbes,  Transylvania]  m  Breith. 
Handb.,  539,  1847.     Nordenskioldit,  Kenng.,  Ber.  Ak.  Wien,  xii.  297,  ls54.) 

Colors  white  to  dark-gray.  In  distinct  crystals,  either  long  bladed  or  short  and  stout ;  long  and 
thm csolumnar,  or  fibrous;  also  compact  granular  massive.  /A/=124'  30.  H.=5*0— «"5.  G. 
-0—3- 1 .  Sometimes  transparent  and  colorless.  Contains  magnesia  and  lime  with  little  or  no  iron ; 
fonnala  (Ca  Mg)  SL     Named  Tremolite  by  Piui,  from  the  locality  at  Tremolain  Switzerland. 

Graiamalile  (from  ypaatiti^  a  line)  alludes  to  a  line  in  the  direction  of  the  longer  diagonal  seen  by 
Ilauy  on  transverse  sections  of  some  crystals.  It  was  substituted  for  tremolite  by  Uatly,  without 
reason,  and  is  a  very  bad  substitute. 

SurdensktdldUe^  from  Ruscula,  near  Lake  Onega,  is  tremolite  (Kenngott  and  v.  Ilauer,  1.  c). 

fiaphiUiej  from  Lanark  in  Canada,  is  tremolite  in  its  grayish-white  or  but  slightly  greenish  color, 
and  its  low  specific  gravity  (G.=2-85,  Thomson;  2'845,  Hunt).  But  both  Hunt's  and  Thomson's 
walyses  give  over  5*30  p.  c.  of  protoxyd  of  iron.  In  a  letter  to  the  author  (dated  Sept.  21,  l5«4) 
liuct  states  that  he  obtained  in  one  of  his  trials,  from  material  which  he  liad  purified  from  mixed 
L'aC,  ooly  3-15  of  protoxyd  of  iron,  with  Oa  12*03  and  Si  57  20 ;  and  he  adds  that  he  regards  tliis 
^  nearer  the  true  composition  of  the  mineral. 

1  0.  Nephbttb  pt.  (Pietra  di  hijada  [fr.  Mexico  or  Peru]  Span.  Lapis  nephriticus  A.  CluHuSy 
Dissert,  1627  ;  C.  BarthoUnus^  Opusc,  1628 ;  de  Booty  Gemm.,  1609.  Lapis  Indicus  Aldrovandus^ 
Met.,  p.  706.  Talcum  nephriticum  L<nn.,  1768.  Jade,  Pierre  nephr6tique,  d^ArgenvU'e^  OrycL, 
IS*',  17 j5;  Sage,  de  Ltsle^  elc  Nephrit  Wtm,,  Ueb.  Cronst,  185,  1780.  Kidney  Stone.  Nieren- 
stein,  Bcilstein,  OerriL) 

Nephrite  is  in  part  a  tough,  compact,  fine-grained  tremolite,  having  a  tinge  of  green  or  blue,  and 
breaking  with  a  splintery  Siieture  and  glistening  lustre.  H.=:6— 6*5.  G.=:2'96— 3  1.  Named 
from  a  supposed  efficacy  in  diseases  of  the  kidney,  from  y^^otf^,  kidney.  It  occurs  usuul'y  associ- 
■tf'd  with  taloose  or  maguesian  rocks. 

-Vephrite  or  jade  was  brought  in  the  form  of  carved  ornaments  from  Mexico  or  Peru  soon  after 
the  discovery  of  America.  Del  Rio,  in  his  Mexican  Mineralogy  (1795),  mentions  no  Mexican  lo- 
bUcy.  A  similar  stone  oomes  from  China  and  New  Zealand.  A  ncphrite-liko  mineral,  culled 
hfA^^niie^  from  Smithfield,  B.  I.,  having  the  hardness  5*5,  is  serpentine  in  composition.  The  jade 
pf  ie  Saussure  is  the  aau«rarife(see  under  Zoisite)  of  the  younger  de  Saussure.  earlier  named  letnao' 
fte  by  Delametherle.  Another  aluminous  jade  has  been  called  jadeite  (q.  v.)  by  Damour.  The 
KaSvOQ  mineral  is  a  mixture,  and  has  been  named  pseudonephriie  (q.  v.). 

2.  Jla^ neyicL- Lime- Iron  AmphiboU;  ACTlxourB  (StriiLkOrl  pt.  CronsLj  1.  c.  Strahlstein  Gcrro. 
Accjacdite  Kirw.,  Min.,  i  167,  1794.    Actinoiite  (correct  orthogr.).    Schorl  vert  du  Zillerthai 
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Zillertliite,  DeUmeOu,  T.  T.,  ii  »57,  1797.  Actinote  JET,  Tr.,  iii  1801>.  Color  briglit-greij  and  j 
grayisli-green.  In  crystals,  either  short  or  long-bladedf  as  in  tremolitc;  columnar  or  fibn-u^;  | 
granular  massive.  G.=3— 3  2.  Sometimes  trausparent.  Contains  mag^icBia  and  lime,  with  some 
protoxyd  of  iron,  but  seldom  more  than  6  p.  & ;  formula  (Ca,  Sig,  ^e)  SL  The  variety  in  long 
bright-grceu  crystals  is  called  glassy  aciinolite;  the  crystals  break  easily  across  the  prism.  Thu 
fibrous  and  radiated  kinds  are  often  called  asbesti/orm  actihoiite  and  radiaitd  adinoUk,  Actlnolite 
owes  its  green  color  to  the  iron  present  i 

Named  actinclite  from  ^xrivy  a  ray,  and  Xi0'<r,  sicne^  as  translation  of  the  German  strahlskxa  or 
radiated  stone.    Name  changed  to  actinote  by  Hauy,  without  reason. 

Treniolite  graduates  into  aciinolite  through  an  increase  in  the  proportion  of  iron,  though  geDerallr 
easily  distinguipliable  by  its  color.  Asbestus  has  usually  a  grayish- white  or  greenish- white  a^lor, 
although  actinolite  in  the  proportion  of  iron  ;  and  the  raphUiie  (see  preceding  page)  appears  \c 
shade  into  actinolite  in  composition.  Tremolite  does  not  diJOTer  in  color  from  the  aluminous  variety. 
sdenite,  from  EdenviUe,  N.  Y.  (p.  286). 

3.  Magnesia-Iron  Amphtbole ;  Antholtte  (Anthophyllite  pt.  (p.  231).     Anthollth  pt  Kenng.,  Ueb. 
1859,  68,  1860).    Structure  as  in  anthophyllite.     Color  gray  to  brown;  G.=3-l— 3-2.     Contain* 
much  magnesia,  with  some  iron,  and  little  or  no  lime.    Formula  (fig,  te)  Si.    Graduates  into 
kupfftrite,  p.  230. 

4.  Magnesia-Lime-Manganese  Amphtbole;  Rtchterttb.  A  variety  from  Paisbergis  hero  included 
(anal  34),  described  by  Igelstrom,  and  affording  the  formula  (Mg,  Sin,  Ca,  K,  Na)  ^i,  and  ton- 
taining  8  to  9  p.  c.  of  alkali,  which  may  possibly  be  a  result  of  alteration.  I A  1=1 24  ;  coitT 
pale-yellowish  to  brown.  Igelstrom  considers  the  richiei  tie  of  Breithaupt  (B.  H.  Ztg.,  ixiv.  "*A. 
1865)  the  same  mineral,  as  it  has  the  same  general  aspect  and  similar  composition,  excepting  half 
less  manganese ;  Breithaupt  describes  it  as  occurring  in  acicular  crystals,  aflTording  the  prisnniic 
angle  133"  38'  (which  is  within  ft'  of /A  i-i  of  pyroxene);  with  G.  =  2*826;  color  isabeUa-yellow, 
rarely  pale  yellowish-brown ;  B.B.  very  fusible.  It  resembles  the  kokscharoffite  from  L.  Baikal, 
tliough  unlike  it  in  composition  cp.  242). 

6.  Iron-Magnesia  Amphtbole;  Cumminotonite  {Deicey,  Am.  J.  ScL,  viil  59,  182-1.  AntlioHivl- 
lite  pt.  Not  Cummingtonite  [=Rhodonite]  liamm,).  Color  gray  to  brown.'  Usually  tibrou>  or 
fibro-lameUar,  often  radiated.  G.  =  3-l— 3'32.  Contains  much  iron,  with  some  magnesia,  au'i 
little  or  no  lime.    Formula  (Fe,  Sig)  Si.    Named  firom  the  locality,  Cummington,  Mass. 

6.  Iron-Manganese  Amphtbole;  Danxemorite  (Jern-och-manganoxidulrik  Hornblende  A.  Krd- 
mann,  Dannemora  Jernm.,  52,  1851.  Djnuemorit  Kenng.,  Ucb.  1855,  61,  1856).  Color  yellow-i?l.- 
brown  to  greenish-gray.  Columnar  or  fibrous,  like  tremolite  and  asbestus.  Contains  Iron  nrJ. 
manganese;  formula  {Pe,  Mn)  Si.  In  thin  pieces  B.B.  fuses  to  a  dark  slag.  Asbej'rntc  ci 
Igelstrom  (B.  II.  Ztg.,  xxvi.  23,  1867)  is  similar;  it  is  grayish-white  to  ash-gray,  and  like  a  ^r.:v 
asbestus ;  in  acids  not  soluble  (aual.  39).  The  proportion  of  Mn  is  not  stated,  and  it  may  l*t' 
cummingtonite. 

7.  Iron  Amphibofe ;  Gkcnerite  (Pyroxene  fernigineux  (fV.  CoUobrieres)  Griiner,  C.  R,  xxiv 
794;  Grunerit  Kenng.^  Miu.,  69,_  18/)3).  Asbostiform,  or  lamellar-fibrous.  Lustre  silky;  eolur 
brown;  G.=:3*718.  Formula  Fe  Si.  Optical  properties  those  of  amphibole,  according  to 
Descloizeaiix  (Min.,  1.  59). 

Appendix,  8.  Asbestus  ('Aui'ayrof  a«0oj  Dioscor.^  v.  155.  [Not  avSiarn^  [= Quicklime]  Diosr'V\ 
V.  l:-'3.]  Asbestos,  Linum  vivum,  Amiantus,  PUn.^  xix.  4,  xxxvi.  31.  Lapis  Carystius  (fr.  Carv*- 
tum)  Fausanias.  Lana  montana.  Amiantus,  Asbestus,  Agric,  Foss.,  -258,  1546;  Wa'l,,  Miu., 
140,  14H,  1747  (Caro  montana  or  Bargk6tt= Mountain  leather,  and  Suber  montanum  or  Rln:- 
koark= Mountain  cork,  being  included.)  Asbestus,  Amianthus,  Carystiue  (=Mtn.  leather  aitil 
cork),  mU,  Foss.,  166,  1771.  Kymatin  BreitJi.,  Uib.  1830,  Char.,  113,  1832.  Bys.solite  (fr.  l-ourg 
d'Oisans)  Saussure,  Voy.  Alpes,  §  1696;  Asbestoide  (ib.)  Vauq,  <fc  Macquart,  Bull.  Soc.  PhilOiU. 
No.  54,  1797;  Amianthoide  (ib.)  Delameth.,  T.  T.,  iL  364,  1797).  Tremolite,  actinolite,  and  olhtr 
varieties  of  amphibole,  excepting  those  containing  much  alumina,  pass  into  fibrous  varieties,  t!ie 
fibres  of  which  are  sometimes  very  long,  fine,  flexible,  and  easily  separable  by  the  fingers,  and  h-ok 
like  flax,  i'hese  kinds,  like  the  corresponding  of  pyroxene,  are  called  asbestus  (fr.  the  Grtek  t\>r 
incombu&Lhle.)  Pliny  supposed  it  a  vegetable  product,  although  good  for  making  incombasil-t 
doth,  as  he  states.  The  amianthus  of  the  Greeks  and  Latins  was  the  same  thing ;  tlie  wont 
meaning  unde/iied,  and  alluding  to  the  ease  of  cleaning  the  cloth  by  throwing  it  into  the  fire. 
The  colors  vary  from  white  to  green  and  wood-brown.  The  name  amianthus  is  now  applic-d 
usually  to  the  finer  and  more  silky  kinds.  Much  that  is  so  called  is  chrysotile^  or  fibrous  serpen- 
tine,  it  containing  12  to  14  p.  c.  of  water.  Mountain  leather  iaa  kmd  in  tliin  flexible  sheets  nia<k 
of  interlaced  fibres ;  and  mountain  cork  (bergkork)  the  same  in  thicker  pieces ;  both  are  so  light 
as  to  float  on  water,  and  they  are  ofleu  hydrous.  Mountain  wood  (Bergholz,  Holzasbest,  GtTiu.s 
j8  compact  fibrous,  and  gpray  to  brown  in  color,  looking  a  little  like  dry  wood, 

Byssolite  (Amiauthoid,  asbestoid)  fr.  Bouig  d'Oisans  in  Dauphinyi  is  of  an  olive-green  ooH 
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floarse  and  stiff  fibrous,  and  has  G.=3'D ;  it  is  a  fibrous  rariety  of  the  ^'ronrmanganese  ampAibofe, 
aucordiug  to  Vauquelin  &  Kaoquart  (L  c).    It  occurs  associated  with  a  black  ozjd  of  manganese 

II.  Aluminoub. 

^.Aluminous  MagnesiorlAuxe  Amphibole.  (a)  Edenite.  (Edenit  ^eii^,  Handb.,  508,  1817). 
C&lor  white  to  gray  and  pale-green,  and  also  colorless ;  G.=3  0— ^"059,  RamnL ;  2  0,  Breith.  Re- 
lembles  antbophyllite  and  tremolite.  Formula  (Nfg,  Ca)(Si,  3tl*).  Named  fVom  the  locality  at 
Edenville,  N.  Y.  To  this  variety  belong  various  pale-colored  amphiboles,  having  less  than  five 
p.  c  of  oxyds  of  iron.  Breithaupt  makes  the  edenite  triclinic  in  B.  H.  Ztg.,  xziv.  428,  and  he  says 
that  this  is  confirmed  by  Dauber.  On  an  ezaminatiom  of  crystalSi  the  author  sees  no  reason  for 
idoptiiig  this  conclusion. 

(^^1  SuAKAODiTB  Sottwure  (Voy.  Alpes,  iv.  §  1318, 1862, 1796.  Diallage  verte  pt.  Hi,  1801 ;  Green 
Dialkge  pt  Diallagon  UUmann^  Tab.,  90,  1814).  A  thin-foliated  variety,  of  a  light  grass-green 
9ok)r.  resembling  much  common  green  diallage.  According  to  Boulanger  it  is  an  aluminous  mag- 
lesia-lime  amphibole,  containing  less  than  3^  p.  c.  of  protoxyd  of  iron,  and  is  hence  related  to 
nieoite  and  the  light  green  Pargas  mineral.  Desdoizeaux  observes  (Min.,  I.  90)  that  it  has  the 
feirage,  and  apparently  the  optical  characters,  of  amphibole.  H.=5 ;  G.=3,  Vauq. ;  3*10,  Bou- 
^i^r.  It  forms,  along  with  whitish  or  greenish  saussurrite,  a  rock.  The  original  mineral  is 
bm  Corsica,  and  the  rock  is  the  corsilyU  of  Pinkerton,  and  the  verde  di  Corsica  duro  of  the  arts. 

X  sioiilar  smaragdite  from  Bacher  consists,  according  to  Haidinger,  of  alternate  lamiusB  of  am- 
ikiWle  and  pyroxene  in  twin  composition. 

The  euphoildt  of  the  Alps  resembles  corsilyte  in  containing  a  smaragdite-like  mineral  {green  di- 
^a^ti  But  Hunt  states  that  the  mineral  has  the  cleavage  of  pyroxene,  which  our  own  examine* 
Imis  have  not  succeeded  in  confirming. 

10.  Aluminous  MagnesiarLime-Iron  Amphibole,  (a)  Pahoasite;  (&)  Hornblende.  (Oorneus 
ksUs  pt.,  CoiTieus  solidus  pt.,  C.  crystallisatus  pt,  Homburg,  Skiorl  pt.,  Wo//.,  Min.,  138,  139, 
^n.  Skurl  pt.,  Basaltes  pt,  Bolus  particulis  squamosis  pt,  Oronst.^  7<',  82,  1758.  Sdiorl  opaque 
lioaj|>oidal  pt ,  Schorl  argileux  pt,  de  Lis'e,  Crist,  iL  389  (pi.  iv ,  f.  97,  99),  424, 1 783.  Basalti'-che 
loniblende  Wem^  Bergm.  J.,  178tf  (incl.  also  augite).  Basaltische  H.  (augite  excl.)  Wem.,  1792, 
Dd  later;  Karst,  Tab.,  1800.  Pargasit  Sfeiaheil,  1814,  Tasch.,  Min.  1815,  301.  Amphlbolit 
^c'K  Char.,  1828,  Uib.,  34,  I83'».  Diastatit  (fr.  Wermland)  Bteith.^  Char,  134,  1832.  Syntag- 
atiKfr.  Vesuvius),  Wallerian,  Breith.,  B.  H.  Ztg.,  xxiv.  428,  1865. 

Colors  bright,  dark,  green,  and  bluish-green  to  grayish-black  and  black.  /  A  /=  1 24**  1 '—  1 24"  25' ; 
'•=3  "5— 3*i7.  JPargasite  is  usually  made  to  include  green  and  bluish-groen  kinds,  occurring  in 
kmt  lustrous  crystals,  or  granular;  and  fiomblende  the  greenish-black  and  black  kinds,  whether 
I  stout  crystals  or  long  bladed,  columnar,  fibrous,  or  massive  granular.  But  no  line  can  be  drawn 
etwcen  theoL     Pargasite  occurs  at  Pargas,  FiuUud,  in  bluish-green  and  grayish-black  crystals. 

Optical  characters  in  general  the  same  as  for  tremolite  and  actinolite  (p.  233).  But  in  one  black 
iT9ta]  of  hornblende  (fr.  Bilin  ?)  Descloizeaux  found  one  bisectrix  to  be  parallel  to  the  plane  «-?', 
1^  the  other  normal  to  it.  Again,  in  the  bluish  or  black  pargasite,  from  Pargas,  the  bisectrix  is 
idined  H2'  58'  to  a  normal  to  0,  and  108°  to  a  normal  to  t-t ;  and  double  retraction  is  positive. 
^loiseaux  observes  that  these  distinctions  are  not  sufficient  to  warrant  the  separation  of  these 
do-rals. 

{a\  Di(ist<Uiie  is  a  black  honiblende  from  Nordmark  in  Wermland,  stated  by  Breithaupt  to  have 

'/=!20'  'JO',  and  G.= 3*08— 3*11.  (&)  SyrUagmatiie  \&thQ  Vesuvius  black  hornblende,  analyzed 
yRanimelsberg  (No.  29),  in  which  he  found /a /=  1  ^4'  8',  6.  =3-2. 2. 

tc»  According  to  Breithaupt,  /a /in  two  hornblendes  from  Greenland  is  128^  5y'  and  1*24°  0', 
rith  G.=3-4rt2  and  3*883;  two  from  Arendal  m  Norway,  124°  and  24'  \\\  with  G.  =  :h-301  and 
'--'i';  cue  from  Persberg  in  Sweden,  124",  with  G.  =  3-81 8;  two  from  Schmalzgrubc,  near 
Ufhrnlicrg  in  Saxony,  124^  5'  and  124**  11',  with  G.  =  3'H33  and  8-2i<0 ;  one  from  Rlionsbcrg  in 
loliemia,  124**  6',  with  G.  =  3*352.        The  preceding  are  of  Breithaupt's  Amphibolus  fernmus. 

Fur  a  Vjosaltic  hornblende,  from  Wetterau  or  Bilin  (.4.  basa'ticiis  Br  )  analyzed  by  Bonsdorfl'  and 
fnive  (Anal  17  21),  Breithaupt  gives  /A  /=  124«»  39'  38",  and  G.=3  17— 3  25 ;  for  one  from  the 
ircou-jsjenite  of  Laurvig  and  Fredriksvarn  in  Norway  (A.  saanaus  Br.)  /a  7=1 -24'  7',  and 
t.=2  2G— 2*29;  for  one  of  greenish-black  color  from  Ersby  near  Pargas  in  Finland,  analyzed  by 
foUi^or  and  Bonsdorfl".  anal.  10,  11  (A,  medius  Br.),  /a  7=124®  15',  and  G.  =  3*i4— 317;  for 
^  of  green  to  greenish-black  color,  from  Saualpe  in  Carinthia,  analyzed  by  CLausbruch,  anal.  20 
1  Carinihiaus  Br.,  and  Carinihine  W.),  7a  7=  124^  22',  and  G.=308— 310;  for  one  from  Par- 
w.  occurring  in  limestone  with  chondrodite,  etc.,  analyzed  by  Bonsdorff  and  Graelin  {A. pargas- 
fes  Br.,  or  Poargastie),  7a  7=  124°  10',  and  G.=306— 3mj8  ;  for  one  of  greenish-black  to  blackish- 
rc%Q  color,  from  Kong^berg  in  Norway  analyzed  by  Kudematsch  (A,  macrodiagona^is  Br.}. 
■/=124'26'  andG.=3-06~308 
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DiastaVte  of  Breithaupt  {A.  diasieUicitsX  in  its  angle  /a/=120''  20',  if  this  be  not  an  accid 
irregularity,  diverges  widely  from  true  hornblende.  Breithaupt  has  called  a  velvet-black  ) 
blende  from  Nordmark  in  Werm\&nd  ffemiprismaiischer  A  mphibol  {Cltar.,  135,  18?2;  Ilandl: 
54G);  it  is  stated  to  have  /A  7=124°  26',  and  to  bo  iridintc^  the  angle  between  the  macrod 
nal  and  the  left  face  of  a  dinodome  being  27®  40',  and  that  for  the  right  face  27°  54,  aa 
cleavages  parallel  to  the  pribinatic  planes  -/J  /',  unequal.  G.=8"16— 318.  The  analyse! 
Bonsdorff*  and  Ilisingcr,  Nop.  11,  28,  he  refers  here.  He  has  recently  named  it  ffemipnsm 
Wallerianus  or  Waflerian.  Breithaupt  also  observes  that  his  A.  medius  (see  above)  has  uni 
cleavages,  and  is  probably  related  to  the  wallerianite.  The  grayish  to  colorless  hornb] 
from  Edenville,  called  by  him  Edenite  (see  p.  235),  he  also  refers  to  his  genus  HemiprismaUH 

\1.  Aluminotis  Iron-Lime  Amphihole;  'SoiuiJTJi  I)an(L    Color  black. 

4*2.  Aluminoiis  Iron-Manganese  Amphibole ;  Gahsigradite  Breith.  (B.  II.  Ztg.,  xz.  51.  I 
'Jolor  velvet-black.  G.=312.  Named  from  tJie  locality,  Gamsigrad  in  Servia,  where  it  i 
with  white  feldspar  a  rock  called  timazyie, 

Mangan-amphibol  of  Hermann  (Cummingtonite  Hammeldberg^  and  Hermannite  KenngoU)ia  i 
ing  but  rhodonite  of  Cummington,  Mass.,  erroneously  analyzed. 

L   CONTAININa  LITTLE  OB  NO  ALUMINA. 

1.  Tremolite:  Magnesia-Lime  Ampkibofe,  Analyses:  1,  2,  Bonsdorff  (Schw.  J.,  xxxi.  414,  i 
123);  3,  Michaelson  ((Efv.  Ak.  Stockh.,  18fi3,  196):  4,  Damour  (Ann.  Ch.  Phys.,  III.  xvi. 
Bichter  (Pogg.,  Ixxxiv.  853);  6,  Hammelsberg  (Pogg.,  ciiL  295*);  7,  Lechartier  (Bull.  Soc.  Cl 
iii.  381);  8,  9,  Ramraelsberg  (1.  a);  10,  Beudant  (Ann.  d.  M.,  IL  v.  3u7);  1 1,  Hammelsberg () 
12,  id.  (J.  pr.  Ch,  Ixxxvi.  347). 

2.  AclinoHte:  Magnesia-Lime- Iron  Amphibole.  13,  Bonsdorff  Q.c);  H,  Seybert  (Am.  J. S< 
833);  15,  Huht  (Am.  J  Sci.,  II.  xii,  213,  Phil.  Mag.,  IV.  i.  822);  16,  Fiiruhjelm  (Arppe,  TT 
sokn.  p.  69,  Ramm.  I^in.  Ch.,  471);  17,  18,  Rammelsberg  (L  c.);  19,  Richter  (1.  c.);  20,  Pi) 
(Berz.  Jahresb.,  xxvii.  252);  21,  v.  Morz  (Viert.  Ges.  Zurich,  1861,  Kenug.,  I860);  22,  Sch^ 
(ib,  vii.  20,  Kenng.,  1861,  68;  23,  Michaelson  (CEfv.  Ak.  Stockh.,  1863,  199);  24,  Murray  (Hi 
2d  SuppL,  60);  25,  Bonsdorff  (1.  c);  26,  RammeUberg  (1st  Suppl,  73);  27,  Meitzeiidorf  (B 
UL  626);  28,  Scheerer  (Pogg,  Ixxxiv.  331);  29,  Bichter  (ib.);  30,  Scheerer  (L  c). 

3.  AniholUe:  Magnesia-Iron  Aviphibole.     31,  Thomson  (Bee.  Gen.  ScL,  xvii);  32.  Beck 
Min.,  1^60,  692);  33,  Lappe  (Pogg.,  xxxv.  486). 

4.  Magnesia^  Lime-Manganese  Amphibole.  34,  Igelstrom  (OSfv.  Ak.  Stockh.  1867,  12,  B.  II. 
1867,  21);  35,  Michaelson  (1  c.) 

5.  Oumm»ngioniie :  Iron-Magnesia  Amphibole.     36,  37,  Smith  &  Brush  (Am.  J.  Sci.,  IL  xvi 

6.  Danneniorite :  Ironr Manganese  Amphibole,  38,  Erdraaun(DannemoraJern-Upsala^  Stock] 
1851,  51);  39,  Igelstrom  (B.  H.  Ztg.,  xxvi.  23). 

7.  Griinerite:  Iron  Amphibole.    40,  Griiner  (C.  B,  xxiv.  794). 

8.  Nephrite.  41,  Bammelsberg  (Pogg.,  Uii.  148);  42,  43,  Schafhautl  (Ann.  Oh.  Pharm., 
5t:i8);  4<,  46,  Damour  (Ann.  Ch.  Phys.,  III.  xvi.);  46,  47,  Scheerer  (Pogg.,  Ixxxiv.  379);  41 
L.  R  V.  Fellenberg  (Nat  Ges.  Bern,  1665,  112): 

1.  Tbemolite:  MagnenO'Lime  Amphibole. 


gi 

%1 

*^e 

fin 

Ag 

Ca 

fl 

1. 

Wermland,  w. 

69-75 

tr. 

0-50 

._ 

25-00 

14-71 

0*10,  PO-90=100S6 

o^ 

FalUun,  w. 

60-10 

0-42 

100 

0-47 

24-31 

12  73 

0  15,  F  0-78  =  99  96  1 

3! 

67-32 

1-09 

1-18 

0-85 

24-70 

13-61 

0-2i»,  F  0-35  =  99  30] 

4. 

St  Goihard,  w. 

68-07 

1-82 

24-4H 

12-99 

=97-34  Damour. 

5. 

w. 

60-60 

032 

0-60 

26-43 

11-85 

1-20  (&F)=9'.i-i'0  Rid 

(5. 

"          w. 

(1)  58-65 
(f)5902 

. 



26-63 

13-90 

o:U(&F)=99-42Rai 

7. 

w. 

0-85 

2  81  . 

24-07 

12-53 

lr.2  =  l«»o-40  Lechart 

8. 

Sweden,  ywh. 

68-87 

1-77 

28-19 

11  00 

0-18(&F)=looOlRi 

9. 

Muneetsok,  Gd.,  ywh. 

64-71 

2-41 



23-92 

15-06 

3-33  (&F)=99-43  Raj 

10. 

Cziklowa 

59-5 

1-4 



26  8 

12-3 

=I0»  Beudant 

n. 

Gouvorneur.  N.  Y.,  w. 

67-40 

0:^8 

1-36 

24-H9 

13-89 

0-40(&F)=99-12  Ra 

12. 

Gulsjo 

57-62 

0-84 

2612 

14-90 

=99-48  Bamm 
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2.  Acnxotm;  MagTiesiOfLime-Iran  Amphib<^ 
IS.  Taberg,  glasiy 


Mn  Mg 

3-95     0-31  2110 

4-30    2400 

6-30       tr.  22-50 


59-75    

14.  Concord;  Pa,  66-33  1-67 

15.  RaphUiU  65-30  0*40 

16.  Degero,  Fml.  68-25  1*33     6-65   

n.  Zillerthal,  crysL  65-50   6-25 

18.  Areodal,  gy.-gn.  56*77  0*97     6*88   

p.  Reicheustein  58-89  ()07     3-79    

!0.  Kelsiugfora,  ^.-^71.  57-20  0-20  11-75     1-15 

IJ.  Riffelbcrg  57-25  0-22  6-67     0*63 

K.  Fleschhorn  58-18  8-17  11-27    

13.  OrrijarfTi,  dlc-gn.  56-01  1-69  3'46     0-61 

H.  Taberg,      As^festus  59-60    8*60   

S6.  Tareutaiao         "  58-20  0-14  3*08 

S6,  Kymatin            *'  67-98  0*58  0-32 

tl.  ZiUerthal           "  65-87    4-31 

|8.  Tyrol                 "  67-50    3-88 

S9.  Relcheusteia     "  65-85  0*56  6*22 

^J.  Zillerthal,  Bock  Cork  57-20   4-37 


0-21 


112 


19-30 
22-10 
22-38 
20-33 
28-09 
23-99 
22-85 


Ca 

14-25 
10-67 
13-36 

1240 
13-46 
13-56 
9-57 
21-20 
12-10 
11-69 
13-60 

12-65 
16-65 
12  95 
17-76 
13-42 

11 -en 

13-39 


3.  A^rmoLiTB;  Mdgnesiorlron  Amphibole;  Aflbestiform. 

tt.  Tyrol,        Ai^Jttus  64-92     1-64  12-60 26-08 

SlStatenld.,       "  55  20    11-82    80-78 

83.  Korak  "  58-48 9-22     0-88     81-88 

4.  Kichteiotb;  MagnestarLime-Manganeae  Amphibole, 

$4.  Paisberg 

S5.  Longban,  FlnL 


52-23   1-35  11-37     21-08 

54-15     0-52     1-77     6-09     20-18 


&•  Nephritb. 

41.  China 
41     " 
43.     « 
«4.     " 

45.  " 

46.  « 

«.  N.  Zealand 

*8.  Swiss  Lake-hab. 

49.     "  M 


1-03: 

0-30, 


0-04 


F  1-1C=100-62B. 

=08  Sovbert 

Na  0-*80,    K  0  25=3 
9V4-21  lluut 

=99-18  Furuhjolm. 

=99-06  Ran.in. 

=  100-86  Ramm. 

=99-89  Richter. 

=  100*95  Pipping. 

p  0-83=99  81  Mere. 

P  0-29=101-07  Sch. 

Po  0-5rt,  Xa  0-48,  & 

=100-56  Michaelaon. 

=  100-05  Murray. 

P  0-6=91)-45  B. 

=100-21  Ramm. 

=99-39  Meitzendorf. 

2-36=l00-2.b  Schccrer. 
2-15,  CaO-40  Riclitor. 
2-43  =  100-24  Sdioerer. 


6-28=10n-52  Thomson. 
2-25 =100  Beck. 
=  100  Lappo. 


1-29: 
2-2o; 
S-60 


1-02, 
0-38 

0-14, 


5.  CmoiDrGTONrrB ;  Tron'Magnesia  Amphibole. 

36.  Cummington  61*09     0-95  3207     1*50     10*29 

,37.  **  50-74     0-89  38  14     1*77     10*31 

6.  Dasnbuobttb  ;  Iron 'Manganese  Amphibole. 

its.  Daimemora  48-89     1*46  38-21     8*46      2*92 

39.  Brungjo,  ^^ft-Zm-ito  46*25   40  40  10*88 

7.  Grusbritb  ;  Iron  Amphibole. 

40.  CoUobri^res  48-9       1-9     52'2     1*1 


6-20   ,  Sfa,  S:  8-82  =  100  I. 

606     0-;i2,  Pe  2-80  Na  2-77,  & 
6*87=99-63  Michaelson. 


ir.  8*04,  S^a  0*75,  fe  «r.= 
99-69  S.  <&  B. 

ir.  3-04,  jTa  0-54,  fe  <r.= 
100-43  S.  A  B. 


0-73   =100*67  Erdmann. 

2-47=100  Igclstrom 


0-6 =99-6  Gruner. 


54.68  2-15  1-39  26-01  1006  0-68=100-97  Ramm. 

68-91  1-32  2-43  0*82  22  42  12-28  0-25,  ^  0-80=99-23  a 

58-88  1-56  2-58  0*80  22-39  1215  0-27,  ft  0  80=99*74  S. 

58-46  •  1-16    27-09  1206  =9876  Damour. 

5802 1-12 27-19  11-82  =98-15  Damour. 

57-28  0-68  1-37    25-91  1239     2-55  =  100*18  Scheorer. 

67-10  0-72  3-39    23  29  13  48     2  50=  100-48  Schoerer. 

(1)56-83  '6-70  0*58  2o-x5  13*02  3-18  =  100  66  FelL 

.•»6-l4  0-48  4-66  118  22-68  1112     3-72=99-93  PeU. 


In  anal  3,  G.=2-99 ;  anal.  6  and  8,  G.=2-93;  anaL  11,  G.=8-0;  anal.  12,  G.=3-0O3 ;  annL  It, 
G=3t>C7;  anal.  18,  G.=3-02tt;  anal  19,  G.=3-004;  anaL  20,  G.=3-166j  anaL  23,  G.=8-08 
anal  41,  G.=2-96 ;  anaL  44,  45,  G.-2-97. 


Digitized  by 


Google 


238 


OXYGEN  COMPOUNDS. 


IL  Aluminods  Yasibtieb. 


1.  Edentte:  MagnesiO'L'me  Amphihole,  Analyses:  1,  Rammelsbei;g  (Pogg,  ciiL  441) 
Cajander  (J.  pr.  Ch.,  zliL454);  3,  Rammelsberg  (L  c);  4,  G.  Gmeliu  (Ak.  H.  Stockh.  1816; 
Bonsdorff  (Seliw.  J.,  xxxi.  414,  xxxv.  123);  6,  7,  Rammelsberg  (1.  c);  8,  Bonsdorff  (1,  c). 

2.  PargaMie  SiTid  Hornblende,  9,  T.  &  Hunt  (Rep.  G.  Can.,  1863,  4«6);  10,  Bonsdorff  (1. 
11,  12,  Ilisinger  (Schw.  J.,  xixL  289);  13,  Suckow  (Die  Verwitt.,  143);  14,  Delesso  (Ann.  d 
xvi.  H2H,  1849);  15,  Kuderaatsch  (Pogg.,  xxxvii  585);  16,  Kassin  (Ramm.,  Min.  Ch.,  4n'i); 
Bonsdorff  (L  c);  18,  Henry  (G.  Rose,  Reise  UnU,  i  3S8);  19,  Hlsinger  (1.  a);  20,  Clansb 
(Ramm.,  1st  Suppl.,  72);  21,  Struve  (Pogg.,  vii.  350);  22,  Rammelsberg  (ib.,  Ixxxiii  4  58); 
24,  Waltersbausen  (Vulk.  Gest..  Ill);  25,  Delesse  (Mem.  Soa  d'emuL  du  Doubs,  1847)j 
Sharpies  (Am.  J.  ScL,  II.  xlii  27i);  27,  Kudematsdi  (L  c.);  2^,  Bonsdorff  (L  c.);  29-r>5,  1 
melsberg  (Pogg.,  ciii.  444) ;  86,  Delesse  (Ann.  d.  M.,  xvi.  323) ;  37-40,  Rammelsberg  (1.  c  ^ ; 
Puzyrevsky  (Jahrb.  Min.,  1856,  352);  42,  Moberg(J.  pr.  Cb,  xliL  464);  43,  Waltersbausen  (1 
44,  Hiainger  (I  c.);  45,  DevUle  (Et.  G.  Teneriffe,  1843). 

3.  NoRALiTB;  Aluminous  Irfm-Lime  Amphibole.  46,  47,  Klaproth  (Beitr.,  v.  150);  48,  I 
melsberg  (1.  c.,  447);  49,  Schultz  (Ramm.  Min.  Ch.,  996). 

4.  Gambiooadite  ;  Aluminous  Jron-Manganese  Amphihole,     50,  Miiller  (B  H.  Ztg.,  xx.  53). 

5.  Sharaqditb.  51,  T.  3.  Hunt  (Am.  J.  SoL,  IL  xxyIL  848);  52,  Boulanger  (Ann.  d.  M., 
159) : 

1.  Edentte;  Aluminous  MagnesiorLim^  Amphibole. 


1.  Edcnville,  gy, 

2.  Storgord,  Finl. 
8.  Pargas,  gn. 

4.        "      poUe-gn, 
b.         "  " 

6.  Monroe,  bh.'gy, 

7.  Sauaipe,  bn, 

8.  Aker,  gy. 


51-76  lu-93 
46-26  11-48 

45-93  12-37 
49-33  12-72 
47-il  13-94 


1-72 


4-55 
4-63 
'Z-28 


fig      C&     ta     1^     ti      F 

23  37   l«-42  0-75  0*84  0*40  =98-12 

21-46  17-61 =96-20 

21-22  13-70  2-48  l-2'»  110  2-76  =  98-60 

18  97  10-04  1-83 =9749 

0  36  1903  13-96  061 2  SG,        gai 

0-43=98-47  Bonsd 

tr,     2112  12-22  2-24  0  98  0-59    =lo0:> 

17-14     9  91   2  25  063  029  <»"il  =  9ii  i:t 

0-67  21-86  12-73 044  09    =99-93 


2.  Pargasite  a»(f  Hornblende  ;  Aluminous  Magnesia-Lime'Iron  Amphibole. 
a,  CJontaining  not  over  10  p.  c.  of  oxyd  of  iron 


9.  Madawaska  R.  55*05    4-50 

10.  Pargas  4.5-60  12-18 

11.  "  41-50  16-75 

12.  Lindbo  45*37  13-82 

13.  FiUefjeld,  Norw.  46-37  14-81 

14.  Thillot,  gn,  60-04     8-95 


5-85  2«1-95  13-44 0'35    =1001 

7-32    0-22   18-79  18  83 l-42  =  99-4r> 

7*75    0-25  19-40  14*09 O'oO —  Vi7-24 

7-74    1*50  16*34  13-92 022    =98-*»l 

8-74    1-50  14-33  14  91 =99-6« 

9-69    0-20  18  U2  11-48  081  0  08  0-69 ,   ^r  dt 

100  DeU 
15.  Kienrudgrube       49-07     9-24    9-77  2029  1033 =9870 


b.  Containing  over  10  p.  a  of  oxyd  of  iron  and  under  20  p.  c. 


16.  Zsidovacz 

17.  Wettcrau 

18.  Kaltajuva 

19.  Slatmyran 

20.  Cariuthia 

21.  Bilin,  Bohem. 

22.  Hartliugen 


46-01  10-49 

42-24  13-92 

45*18  11-34 

47-62  7-38 

40-«»3  8-37 

40-08  17-59 

42-52  11-00 


23.  Etna                      39'76  16-29 

24.  "                            4U-91  18-68 
26.  Scrvanco                47 -40  7-15 

26.  Birmingham,  Pa.  47*77  7  69 

27.  LaPreso(Bonnio)45  31  1188 

28.  Nordmark,  Werm.48'83    7-48 


.10-03    3-46  15  09  1380 =  98  88 

-U-.'iO    0-X3   13-74  12-24 =97-u« 

-16-16    17-55     9-87 =lfM)H 

-15-78    0-32   14-81  1*2-69 =9860 

.17-44  18-48  10-23 =10ii-5; 

.12-32  13-60  1101   0-89  0-18  0  18  l-04=98-.o7 

-16-59  13-45  12-25  171  1*92 ,    Ti    IC 

100  45  Rai 

-1440    1-06  1301  12-99    ■ —  102 =  97  52 

■17-49     tr,     13-19  1344 0-85    =99-56 

.  15-40  15-27  10-83       2-95        lOo    =1<.0  I 

•15-41    0*26   15-28  1316 =0957 

.16-93  14-28  10*49 ,    ti   ()-(j 

98-56  Kudernat 
-18-75    1-15  13-61  10*16 050  0  41  =  100  81 
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29.  YesuTiufl 

30.  Hartlingen 

SI.  Oemodin 

32.  Honnef 

33.  Steuzelberg 

S4.  Bosgolovsk 
So.  Pargas 


39-92  1410  6*001103 

42-52  1100  8-30    0-12 

40-65  14-31  5-81    7-18 

4101  18'04  5-38  10-76 

39-62  14-92  10-28    7-67 

44-24  8-85  6'13  11-80 

41-26  11-92  4-83    992 


=98-78  B. 

,  ti    1-01  = 

101-28  Ramm« 

14-06  12-65  104  1-64  0-26   ,  Ti   0  80= 

99  1 0  Ramm. 

,  fi   1-63= 

98-34  Ramm. 

0-24  1182  12-65  M2  218  0-48    ,  Ti  0-19= 

99-67  Ramm. 

13-46  10-82  2-08  024  039  0-26=98-27  R. 

ir.     13-49  11-95  1*44  270  052  1-70=99  73  R. 


0-30  10-72  12-62  0  55  3  37  037 
13  45  12-25  1-71   1-92    


13-48     9-31  1-26  179  0-79 


c  Containing  over  20  p.  c.  of  oxyda  of  Iron  and  manganese  united. 


36.  Fajmont 

37.  Arcndal 
3S.  Philipsrtadt 

89.  FredericksTam 

40.  " 


41-99  11-66    22  22 

43-18  1001     6-97  1448 

87-84  12-05     4-87  1238 

4000  800  10-10  II -(»4 


12-59     9-56       1-02        147 

0-29  9  48  11  "20  216  ISO  037 
0-68  12-16  14-01  0-76  2-63  O-80 
103  11-51   10-26  2-72  2-63  060 


4000     7-37  10-45  13-38    1-85     761  1128       5  26        0-64 


41.  Nonvay                  87 -84  12-66  1024    9-02 

42.  Kimito,  Knl.         4323  11-73    2681 

43.  Etna,  V".  di  Bore  4384    9-jJ7 21-79 

44.  Garpenberg  53-50    4  40   22-52 

45.  Teueriffe  46*23     9-25   29  S4 


0-75  10-35  11-43  418  2-11  1-85 

1-61     7-04     9-72 

11-70  1205 0-84 

0-36  11-35     4-G5 0  60 

6  06     9  37 


=100  D. 

=94-44  R. 

=97-07  R. 

,  fi  0-80= 

98-59  R. 

,  fi   107  = 

98*70  Ramm. 

=99-93  P. 

=10014  M. 

=99-49  W. 

=9710  H. 

=99-25  D. 


3.  NoRALiTE ;  Aluminous  Iran-Lime  AmphiboU. 


46.  Kora,  Westm'nlM 4200  1200 

47.  Fulda.  Hesse        47  00  26-00 

48.  Brevig  42-27     6-31 


iO.  Hattenthal 


3000   0-25 

16-00 

6-62  21-72    1-13 


46*13  14-96    2-95  2137 


2-25  11-00   <r.   0-76   =9825  K. 

200     800 0  6      =98  00  K. 

302     9-68  314  2-65  0*48    ,  Ti   101  = 

98-63  Ramm. 
1-79  10-04  0-87  0-18  1-12 =99-413. 


4.  Gamsigraditb;  Aluminous  Iron-Manganese  AmphiboU. 
50.  Gamsigrad  46-58  1363   12-29    6*00    8-44    883  8-17  100 


—=99-94  M. 


5.  Smabagditb. 

61.  Alps,  paJle  gn, 

62.  Corsica 


64-30    4-54   3-8V  19*01  13-72  2-80   0-80   ,  '^\  «r.,  ^r 

0-61=99-15  Hunt 

40-80  12-60    3-20    1-40  1120  23-00 6-2      ,  ^r  200= 

99-40  Boulanger. 

In  anal.  1,  G.=3  059;  anal  8,  G.=8-104;  anal.  6,  G.=3-123;  anal  7,  G.=3-102,  /A  7=124' 
8'— 124"  12' ;  anaL  8, called  grammatite;  anal.  9,  G.=3-«»54,  High  Falls  of  the Madawaska,  Can.; 
inaL  14,  G.=3-059j  15,  from  near  Kongsberg;  anal.  16,  G.  =  8136;  anal.  21,  in  basalt;  22,  in 
trachyte;  anal.  26,  G.=3-114,  in  syenite;  nntd.  29,  G.=3-2s2,  in  a  block  from  Somma;  anal.  3(», 
G.=3-270,  in  basaltic  tufa;  anal  31,  G.=3-225,  in  basaltic  wacke ;  anal.  32,  G.  =  8'277;  anal  33, 
G.-3-266,  in  trachyte;  anal.  34,  G.=3-214;  anal.  .^5,  G.=3*J16;  36,  in  diorite;  anal.  37,  G.= 
:V276;  anaL  38,  G.=3-378;  anal.  39,  40,  G.=3-287,  /a/=124'*  7',  in  zircon-syenite;  anal  41, 
<l=:3-28,  in  zircon-syenite;  anal.  48,  G.=3-4-i8,  often  called  23girine;  anal.  49,  G.=3-25,  with 
magnetite;  anal.  61,  from  euphotide  of  Alps;  anal.  62,  [torn  euphotide  of  Finraalto,  Corsioa, 
G.=310. 

In  the  Vesnrius  araphibole  (syntagmatiie  Breith.)  Mitscherlich  found  3Pe  9-96  and  l^'e  1 9*30  • 
in  the  Hartlingen,  respectively,  6*63  and  rt-45 ;  in  the  Wolsberg  13-25  and  2-69;  in  the  Arendal, 
5  69  and  14-65, 

The  smaragdiie  of  Corsica  afforded  Vanquelin,  in  an  imperfect  analysis  (Beud.  Min.,  ii.  134),  Si 
500,  Xl  21-0,  Mg  6*0,  Oa  13-0,  osyd  of  iron  5-5,  €r  7*5,  Ou  1-5=104-6 


Digitized  by 


Google 


240 


OXYGEN   COMPOrNDS. 


An  adinoliie  rock  from  St.  Francis,  Canada,  afforded  T.  S.  Hunt  (Rep.  G.  Can.,  1863,  46€ 
62-30,  Si  1-30,  Mg  21-50,  Ca  15-00,  ^e  6-75,  ffi  tr.,  ign.  3-lO=99-H5. 

The  ByssoliU  of  Snussure,  Dauphiny,  as  analyzed  by  Vauquelin  and  Macquart  (J.  Soc,  Phil 
Na  54),  afforded  Si  47,  Pe  20,  Sin  lO'-O,  Mg  9-3,  Oa  11  ■8=95-6.  Occurs  with  a  black  oxyJ 
manganese. 

The  analysis  by  Thomson  (Ann.  Lye.  N.  H.  N.  York,  iii.  50),  referred  by  Shepard  to  ho'tonii 
shown  by  B.  Silliman,  Jr.  (Am.  J.  Sci.,  II.  viii.  391),  to  pertain  probably  to  an  actinolite  I 
Bolton. 

The  fluorine  in  many  hornblendes  Is  supposed  to  exist  as  fluorid  of  calcium,  and  this  ingredj 
according  to  Bonsdorff,  may  constitute  1  part  in  5  of  the  mineral. 

Pyr^  etc. — The  observations  under  pyroxene  apply  also  to  this  specie?,  it  being  impossibl 
distinguish  the  varieties  by  blowpipe  characters  alone. 

JsomorpJious  arid  IHmarphous  relations  io  Pyroxene. —The  analogy  in  composition  between 
oxene  and  hornblende  has  been  abundantly  ilhistrated.    They  have  the  same  general  formi 
and  under  this  formula  there  is  but  one  difference  of  any  importance,  viz.,  that  lime  is  a  promi] 
ingredient  in  dU  the  varieties  of  pyroxene,  while  it  is  wanting,  or  nearly  so,  in  some  of  thos< 
hornblende. 

The  analogy  between  the  two  species  in  crystal! izalion,  or  their  essential  isomorphism, 
pointed  out  by  G.  Bose  in  1831,  who  showed  that  the  forms  of  both  were  referrible  to  one 
the  same  Aindamental  form.  The  prism  /of  hornblende  oorresp< 
in  angle  to  i-2  of  pyroxene;  that  is,  if  the  horizontal  axes  of 
latter  species  be  6 :  c,  those  of  the  former  will  be  6 :  2c  Calcula 
flrom  the  angle  /A  /in  pyroxene,  87 "*  5',  the  angle  of  »-2  is  precj 
124"  30',  or  the  angle  /A  /  in  hornblende.  The  annexed  table 
hibits  the  symbols  of  the  planes  in  hornblende  as  they  would  Yh 
the  augite  type. 

But  while  thus  icomorpbous  in  axial  relations  or  form,  thev 
also  climorphoiLS,  For  (1)  the  cleavage  in  pyroxene  is  parallel  to 
prism  of  87°  5',  and  in  hornblende  to  that  of  124J**.  (2)  The  od 
ring  secondary  planes  of  the  latter  are  in  general  diverse  from  tl 
of  the  former,  so  that  the  crystals  differ  strikingly  in  habit  or  sy^ 
of  mcdilications.  Moreover,  in  pyroxene  columnar  and  fine  libl 
forms  are  uncommon  ,*  in  hornblende,  exceedingly  common.  (3) 
several  chemical  compounds  under  pyroxene  have  one-tenth  h\{ 
specific  gravity  than  the  corresponding  ones  junder  hornblende ; 
is,  a  compound  (as,  for  example,  (^  Ca  +  i  Mg)"  iSi*)  having  G.= 
under  the  former,  has  approximately,  G.=2*95  under  tlic  Ir.tier. 
Again,  twins  occur  composed  part  of  amphibole  and  |>art  of 
oxene,  a  fact  bearing  on  the  isomorphism  and  dimorpliism  of 
l3pecies.  ; 

Obs. — Amphibole  occurs  in  many  crystalline  limestones,  and  metamorphic  granitic  and  8< 
ioae  rocks,  and  sparingly  in  serpentine,  and  volcanic  or  igneous  rocks.  Tremolite,  the  magn< 
lime  variety,  is  especially  common  in  limestones,  particularly  maguesian  or  dolomitic;  uctlnc 
the  magnesia-lime-iron  variety,  in  steatitic  rocks ;  and  browu,  dark-green,  and  black  horubloj 
in  chlorite  schist,  mica  schist,  gneiss,  and  in  various  other  rocks  of  which  it  forms  a  constitt 
part.    Asbestus  is  often  found  in  connection  with  serpentine. 

Hornblende-rock,  or  amphibolyU^  consists  of  massive  hornblende  of  a  dark  greenish-black  or  bl 
oolor,  and  has  a  granular,  texture.  Occasionally  the  green  hornblende,  or  actinolite,  occur] 
rock-masses,  as  at  St.  Francis,  in  Canada. 

HornbUnde^ctiisi  has  the  same  composition  as  amphiboly te,  but  is  schistose  or  slaty  in  st 
ture.    It  often  contains  a  little  feldspar.    In  some  varieties  of  it  the  hornblende  Ls  in  pur 
minute  needles. 
Diabase  is  a  fine-grained,  compact  hornblende-rock,  tough  and  heavy. 
Aphanyte  (or  corneine)  is  hke  diabase,  but  is  without  distinct  grains  (whence  the  name,  t 
df^avinj  unmani/enl),  and  breaks  with  a  smooth  flint-like  fracture. 

Syenite  is  a  granite-like  rock,  containing  hornblende  along  with  quartz  and  ortlioclase  feldsj 
IHoryte  is  a  similar  rock,  grayish-white  to  nearly  black  in  color,  consisting  of  horubleude 
albite.    Ho-niblendic  or  syenitic  gntiss  has  the  same  constitution  as  syenite,  but  differs  in  havii 
gneissoid  or  semischistose  structure. 

Homblendic  granite  contains  hornblei:de  in  addition  to  the  ordinary  constituents  of  gran 
quartz,  feldspar,  and  mica«  Gneiss  and  mica  schist  are  often  homblendic  in  the  same  way.  * 
hornblende  in  mica  schist  is  usually  in  prisms,  either  stout  or  adcular,  which  sometimes 
aggregatad  in  sheaf-like  tufts.    The  fasciculite  of  Hitchcock  is  merely  Uiis  tufted  hornblende. 

Tlie  dark -green  antique  porphyry  contains  hornblende  in  its  compact,  diabase-like  niaes,  aoj 
therefore  cuUed  diabase-porphyry.    G.=2'9— 3-0. 
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Hornblende  is  often  disseminated  in  black  prismatic  crystals  throngh  trachyte,  and  also  tlirough 
other  igneous  rocks,  especially  the  feldspathic  kinds. 

EiipkoUde  consists  of  a  whitish  or  greenish  compact  base  of  varying  constitution,  with  imbedded 
tmngdiie.  The  euphotideof  Ck)r8ica  has  been  called  corsUyte  (p.  23 5).  The  aaussuritHf  as  shown 
by  Hunt  (Am.  J.  ScL,  xzyiii  3H6X  is  either  compact  lime^idoU^  as  that  of  tlie  Alps,  compact 
Aewnife,  as  that  of  Mt  Gen^yre,  or  compact  >^<i^r;  these  different  kinds  being  distinguishable 
bf  their  specific  grayity. 

The  compact  tremolite  called  nephrUe  is  found  in  talcose  rock  or  schist,  and  g^nular  limestone 

Aassig  and  Teplitz  in  Bohemia,  Tunaberg  in  Sweden,  and  Pargns  in  Finland,  afford  fine  speci- 
mens  of  the  dark-colored  hornblendes.  Actinolite  occurs  at  Saltzburg  and  Greiner  in  tlie  ZillerthaJ ; 
tremolite  at  St  Gothard,  in  granular  limestone  or  dolomite,  the  Tyrol,  the  Bannat,  Gulsjo  in  Sweden, 
etc  CkUamile  occurs  at  Normarken  in  Sweden,  in  prisms  in  serpentine.  Asbestos  is  found  in 
Sam,  Saltzburg,  the  Tyrol ;  also  in  the  island  of  Corsica,  where  it  is  so  abundant  that  Dolomieu 
employed  it  in  packing  his  minerals.  Bock  cork  is  obtained  in  Saxony,  Portsoy,  and  Leadhills, 
where  also  mountain  leather  occurs.  Oisans,  in  France,  afibrds  a  yarioty  of  amianthus,  composed 
of  fibres  having  some  degree  of  elasticity ;  it  is  the  amianlhoide  of  Haiiy. 

In  the  United  States,  in  Maine,  black  crystals  occur  at  Thomaston,  at  Moultenboro  m  syenite ; 
pargigite  at  Phipeburg  and  Parsonsfleld  ;  radiated  or  asbestiform  actinolite  at  Unity;  tremolite  at 
ThomasUm  and  Raymond.  In  N.  JJamp.,  black  crystals  atFranconin.  In  Vermont,  glassy  and  ra- 
diated actinolite  in  the  steatite  quarries  of  Windham,  Readsboro',  and  New  Fane.  In  Mass,,  white 
crystals  at  Lee  (1|  m.  S.W.  of  the  meeting-house),  and  at  Newberg;  glassy  and  radiated  actinolite 
at  Middlefteld  and  Blanford;  radiated  actinolite  at  Carlisle,  Pelham,  Windsor,  Leo,  and  Great  Bar^ 
rington,-  black  crystals  at  Chester;  asbestus  at  Brighton,  Sheffield,  Pelham,  Newbury,  Dedhara; 
oammiogtonite  at  Cummington  and  PUinfieldL  In  Oorm,,  in  large  flattened  white  crystals  and  in 
bladed  and  fibrous  forms  (tremolite)  in  dolomite,  Canaan,  between  the  Falls  and  the  post-office, 
and  also  at  other  places  in  Litchfield  Co.;  asbestus  at  West  Farms,  Winchester,  and  Wilton,  and 
with  mountain  leather  formerly  at  the  Milford  serpentine  quarries.  In  N,  York,  in  good  black 
OTstals  at  Willsboro^  presenting  interesting  forms;  also  near  the  bridge  at  Potsdnra,*  St 
Lawrence  Co.;  near  Greenwood  Furnace,  and  in  Warwick,  Orange  Co.  (f.  229);  dark  green 
crrstals  near  Two  Ponds,  and  also  1  m.  N.,  2|  m.  N.,  and  I  m.  S.,  of  Edenyille,  together 
with  gray  or  hair-brown  crystals  and  tremolite,  sphene,  and  diondrodite,  in  granular  limestone ; 
of  various  forms  and  colors,  and  often  in  large  and  perfect  crystals,  near  Amity;  in  dark 
peen  crystals,  with  ilmenite,  at  the  Stirli:ig  mines.  Orange  Co. ;  in  short  green  crystals  at 
Souvemeur,  sometimes  2  or  3  in.  in  diameter,  .along  with  apatite ;  iu  Rossie,  2  m.  N.  of  Oxbow, 
the  Tariety  pargasite  in  neat  bright  green  crystals ;  glassy  and  radiated  actinolite  near  a  hamlet 
fialled  Pedcsville,  in  FlshkiU ;  radiated  at  Brown's  serpentine  quarry,  3  m.  N. W.  of  CarmeL  Putnam 
Co.;  in  Urge  white  crystals  at  Diana,  Lewis  Co. ;  radiated  and  bladed  tremolite  at  Dover,  Kings- 
bndge,  the  Eastchester  quarries,  Hastings,  and  near  Yonkers,  in  Westchester  Co. :  at  Knapp's 


;o  three  feet  long.  In  N.  Jersey,  tremolite  or  gray  amphibole  in  good  crystals  at  Bryam,  and  other 
larietitjs  of  the  species  at  Fronklin  and  Newton ;  radiated  actinolite  at  Franklin ;  tremolite  at 
^klin;  asbestus  and  mountain  leather  at  Brnnswlck.  In  Perm,,  actinolite  in  Providence,  at 
iiuoral  Hill,  in  Delaware  Co. ;  at  Unionville ;  at  Kennott,  Chester  Co.,  often  in  flue  crystals ; 
iremolite  with  asbestus  at  Chestnut  Hill  near  the  Wissahiccon,  near  Philadelphia,  at  London 
We,  Cheater  Co. ;  nephrite  at  E aston.  In  Maryland,  actinolite  and  asbestus  at  the  Bare  Hills 
a  serpentine ;  asbestus  at  Cooptown.  In  Virginia,  actinolite  at  Willis's  Mt,  in  Buckingham  Co. ; 
isbestua  at  Bamet's  Mills,  Fauquier  Ca 

A1L--The  alterations  of  amphibole  are  similar  to  those  of  pyroxene  (sec  page  220).  The  fibrous 
lad  (liallage-like  varieties  are  especially  liable  lo  take  up  water,  owiug  to  the  finely  or  thinly 
ilridcd  state  of  the  mineral.  Talc,  steatite,  serpentine,  chlorite,  biolite,  pinite,  chabasite,  liroouite, 
oagnetite,  iron  ochre,  are  among  the  reported  results  of  alteration. 

At  Ilmenau.  a  magnesia-mica,  a  chlorite,  and  also  (as  an  after  product  from  the  chlorite)  iron- 
chre,  occur  as  pseudomorphs  after  hornblende  (y.  Fritsch,  ZS.  Geol  Gcs.,  xii.  104).  GroppUe, 
ad  perhaps  rasite,  as  suggested  to  the  author  by  L.  Saemann  (4th  edit.,  p.  287),  may  be  altered 
•Tfrasite.  Genth  describes  the  asbestiform  or  fibrous  serpentine  of  Texas  and  Provideuce,  Pa., 
•d  the  halUmorite  as  altered  asbestus,  and  a  chrysollce  of  DeUware  Co.,  Pa.,  as  altered  actinolite 
Am.  J.  Sd^  II.  xxxiiL  203). 

The  following  are  analyses  of  altered  amphiboles:  1,  Smith  &  Brush  (Am.  J.  ScL  II.  xyi.  49) ; 
;  ITiomaou  (Min.,  i.  209);  3,  C.  A.  Joy  (Ann.  Lye.  N.  H.  N.  Y.,  yui.  123) ;  4,  5,  Beck  (Min.  N.  Y., 
fOT);  6,  Suckow  pie  Verwitt  Min.,  14:^);  7,  Delesse  (Ann.  d.  M.,  IV.  x.  317);  8,  Wiehnge 
ftamno.  Min.  Oh.,  499);  9,  Madrell  (Fogg.,  Ixii.  142);  10,  Schultz  (Ramm.  Min.  Chi,  499);  II,  T 
I  Hant  (PhiL  Mag.,  fV.,  iL  G5,  and  Bep.  G.  Can.  1863.  491): 
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Si        £l          fe    An    Ag 
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1.  nyd.  arUhophyUite,  N.  Y. 

J  58-38       <n          8-76   29  34 

0-88 

2-26,lt«r.=99-57S., 

2             **            *' 

54-98     1-66   Pe9'83  1-20  1SX8 



11-45,  it  6-80=99-2^ 

3.            "            " 

46-43    9  88  ISS  28-80 

606   

8*58= 99 -63  Joy. 

4.  Warwick 

85-00  32-33 20*70  10  80   

=  9S-i<3  Beck. 

5.         " 

84-66  25-83 2522 

6-09 

9-09=99-39  Bock. 

I).  Fillef  jeld,  Nor. 

40-32  17-49  Pe  18-26  2-14     9  23 

5-37    

8-0O=l(i0-81    Suck 

7.  Vosges 

48-64  12-50         5-19  0-93  17-74 

9-10   

lt)-90=100  DelesscN 

8.  Siebengebirge 

84-87  1 0-78  3Pe  20-48 4-90 

4-78  3-63 

20  24=li'0  WiehaK^ 

9.  Wolfsberg 

44-03  14-31  Pe 25-55    233 

10-08    

3-44=99-74  Madro 

10.  Catan<;aro 

46-08  11-81       1410    10-72 

8  74  0-93 

3  03,  Pe  1-77=98-8 

11.  Loganite 

83-28  13-30   Pel-92    35-50 



16-00=100  T.  S,  Hi 

Anal.  4,  5,  crystals  having  the  angles  of  hornblende,  steatitic  in  feel  and  hardness ;  6,  clay-lj 
7,  from  a  micaceous  porphyry  at  Traits-de-Roche,  small  prisms :  8.  from  trachyte  at  Mari^rei 
kreuz;  9,  large  crystals,  G.=2-94,  from  Wolfsberg,  near  Cemosin  in  Bohemia ;  10,  soft  green 
brown  crystals;  11,  associated  with  pale-green  serpentine,  phlogopite,  and  apatite,  in  Lauren] 
crystalline  limestone,  and  having  the  form  and  cleavage  of  hornblende,  though  edges  rounded  ;  , 
about  124°. 

The  hydrous  arUhophyUUe  of  New  York  Island  occurs  in  place  near  the  comer  of  59tli  street 
lOtli  avenue,  and  also  in  many  places  in  boulders.  The  variations  in  the  analyses,  as  ^rell  ai 
the  aspect  of  the  material,  show  that  it  is  a  result  of  the  alteration  of  an  asbestiform  tremolit^ 

247  A.  WaU)HE1MITB.  (Amphibol  ahuliches  Min.  von  Waldheim  A.  Kiwp^  Ann.  Ch.  Pha] 
OL  363,  1859;  Waldheimit  Bamm^  Min.  Ch.,  780,  i860.)  An  amphibole-like  mineral,  ^^■'\ 
contains  much  aoda,  and  is  peculiar  also  in  its  excess  of  silica,  both  suggesting  that  it  ma} 
araphibole  altered  by  the  alkaline  process.  It  occurs  in  veins  an  inch  thick,  and  resembles  ac 
olite.  H.=5;  G.=2-957;  color  leek-green;  translucent.  Composition,  according  to  K.nop 
Hoffmann,  the  silica  in  each  being  a  mean  of  two  determinations  (Ann.  Ch.  Pharm.,  ex.  3Go  j : 
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12-93=101-12  Hoffmann. 

It  lost  0-5  p.  &  by  ignition.    The  oxygen  ratio  for  ft,  fi,  §i  is  11*84  :  0-80  :  31-24. 

From  serpentine  at  Waldheim  in  Saxony.  The  large  amount  of  soda  present  suggests  a  i 
tion  to  arfvedsonite.  It  is  to  be  observed  that  the  excess  of  silica  occurs  along  with  an  unuj 
proportion  of  alkali. 

'  247B.  KoKSCHABOPPiTB.  (Kokscliarowit  K  Nordenskioldj  Bull.  Soc.  Nat.  Moscow,  ^xx.  i 
1857.)  Like  tremolito  iM  appearance.  /A  7=124*'— 124"  6',  Kokscharof.  In  aggregation  si 
prisms,  with  acute  edges  replaced.  Cleavage:  I,  two,  equal,  very  distinct  H.=5  — 5-5.  < 
2-97.  Lustre  subadamantiue  to  vitreous.  Colorless,  dirty-white;  brown  to  dark-browTi  f 
impurity.    Subtranslucent.     Fracture  splintery. 

An  analysis  by  Hermann  (J.  pr.  Ch.,  Ixxxviii.  1 97)  afforded : 

Si  atl  te  fig  Ca  JTa  t  ign. 

45-99         18-20         2-40         16-46         12-78         1-53         1-06         0-60=99-01 

Giving  the  0.  ratio  for  ft,  fi,  §i  11-19  :  8-50  :  24-62 ;  or,  for  ft+5,  §i  19*69  :  24-52  =  1  :  1  -25 ; 
B :  fi  +  Si  11-19  :  33-02.  It  appears  to  be,  like  edenite,  a  magnesia-lime  amphibole,  but  wil 
very  large  proportion  of  alumina )  and,  moreover,  part  of  the  alumina  must  bo  baeic  if  it  cq 
under  the  usual  amphibole  formula. 

in  a  dosed  tube  only  traces  of  water.  B.B.  in  the  forceps  fuses  easily  to  a  white  translu< 
pearl,  coloring  the  flame  yellow;  with  borax  a  clear  colorless  glass. 

Oocurs  associated  with  lapis-lazuli  near  L.  Baikal,  iu  Siberia.  Named  after  the  Kussian  mi! 
alogist,  Kokscharof 

247C.  8CUEFFERITE  BreOh,  (B.  H.  Ztg.,  xxiv.  429).  Breithaupt  has  referred  to  schefTeritc 
Michaelson  a  mineral  of  the  same  locality — Longban,  with  rhodonite — wliich  differs  fron 
widely  in  composition,  if  the  analyses  may  be  trusted.  Moreover,  it  occurs  in  crystals,  w 
the  true  sdiefferite  is  knowu  only  massive.    The  following  are  its  characters : 

Monocliuic;  /A  /=  120"  45' ;  basal  plane  {x)  on  i-i=147''  80',  or  3-2^"  to  the  axis.  The  cr^ 
has  the  planes  7j  i-i,  i-iy  the  basal  plane  referred  to,  and  a  hemidome  on  the  acute  angle  in  fr 
Cleavage :  rather  distinct  in  one  direction,  perhaps  also  parallel  to  x.  Mostly  massire,  fine  gr^ 
lar.  11.  =0 — 5-5.  G. =3-433—3-436.  Lustre  vitreous.  Color  chestnut  to  dove  and  redd 
browu.     Streak  pale  yellowish-gray.     Subtranslucent  to  opaque. 
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Compoeitioii  aooording  to  Dr.  Winkler  (1.  a) 
Si  ;(l  Fe 

49-50        1-42        25-43 

The  iron  was  ascertained  to  be  all  sesqaioxyd.    The  ana^is  afforded  also  8  08  Ca  C,  and  0*01 
iin  0.    It  requires  feather  study. 

248.  ARFVEDSONrra.    Brooke^  Ann.  PhU,  y.  381,  1828.    Arfvredsonit    Soda-hornblende. 

Probably  monoclimc.  7a 7=123^  55',  Brooke;  123^  50'  v.  Kobell; 
123°  30',  Breithaupt;  about  124°  40',  Brevig  mineral,  Descloizeaux. 
Cleavage :  perfect  parallel  to  /;  imperfect  to  iA.     Also  cleavable  massive. 

II.=6.  G.=3-44,  Brooke ;  3-329— 3-340,  Breithaupt ;  3-589,  Eammels- 
berg.  Lustre  vitreous.  Color  pure  black ;  in  thin  scales,  deep  green, 
Greenland,  or  brown,  Brevig.  Streak  ffrayish-green.  Opaque  except  in 
very  thin  splinters.     Fracture  imperfectly  conchoidal. 

Comp.— 2ft>gi"+8Fe§i',  Bamm.,  =(}ft'  +  i9e)§i',  which,  making  ft=i  j^e+i^a,  =SiUci 
50-5,  flcsquioxyd  of  iron  26*9,  protoxyd  of  iron  121,  soda  105-100.  3  ft*§i*+  2  Fe  §i',  t.  KobeD, 
=^i  li'  -h  I  fi)  Si*.  Analyses :  1,  Thomson  (Min.,  I  463) ;  2,  y.  Elobell  (J.  pr.  Ch.,  ziiL  8,  and  xd 
i49);  3,  Bammelsberg  (Pogg.,  dil  292,  306);  4,  JPlantamour  (J.  pr.  Gh.,  xxiy.  800): 

Si  Xl       Fe        fe  l^n  Mg  Ca       ]ffa  &       CI      ign. 

1.  Greenland  60-51  2-49  85-14  7-46  156  0-96=98-12  T. 

1         *«  49-27  2-00  14-68  2300  0*62  042  ISO  8-00       tr.      0*24 =98-17  K. 

3.         "  61-22  tr.  23-75       7-80  1-12  0-90  2-o8  10*68     0-68     0-16=98-29  R 

1  Breyig        46*67  8-41  24-38  2-07  6-88  5-91       7-79  2-96,  ti  202=  100-99  PL 

In  the  above  analyses  the  degree  of  oxydation  of  the  iron  was  determined  only  in  those  by  Ram- 
inelsberg  and  y.  KobeU.  A.  Mitscherlich  has  obtained  (J.  pr.  Ch.,  Ixxxvi.  11)  for  the  Greenland 
A,  Pe  26-37,  Je5*93. 

Pyr.,  etc. — B.B.  fuses  at  2  with  intumescence  to  a  black  magnetic  globule;  colors  the  flame  yel- 
low (soda) ;  with  the  fluxes  giyes  reactions  for  iron  and  manganese.    Not  acted  upon  by  acids. 

Obs. — Occurs  in  black  hornblende-like  crystals  at  Eangerdluarsuk  in  Qreenland,  with  sodalite, 
endiolyte,  and  feldspar ;  also  in  zircon-syenite  in  Norway,  at  Breyig,  and  in  beds  of  magnetite 
«t  ArendaL  Reported  also  fVom  Horberigberg,  near  Oberbergen,  with  ittnerite  and  ilmonit& 
The  Breyig  mineral,  analyzed  by  Plantamour,  has  been  referred  to  agirine.  The  angle  giyen  de- 
termioes  its  relation  to  the  amphibole  sub-group. 

249.  OROCIDOIiITXI.  Blau-Eisenstein  (fir.  a  Africa)  Klapr^  Kag.  BerL  Ges.  N.  Fr.,  y.  72, 
1811,  Beitr.,  yl  237,  1815.  Krokydolith  Harnm.^  Gel  Anz.  Gutt,  1685,  1881.  Blue 
Asbestua. 

FibronSy  asbestus-like ;  fibres  long  but  delicate,  and  easily  separable. 
Also  massive  or  earthy. 

II.=4.  6.=3-2— 3-265.  Lustre  silky.  Color  and  streak  lavender-blue 
or  leek-green.     Opaque.     Fibres  somewhat  elastic. 

Comp. — ^The  analyses  by  Stromeyer  afford  nearly  ft*  Si* + 2  fi ;  but  the  degree  of  oxydation  of 
^  iron  is  undetermioed.  Analyses:  1,  2,  Stromeyer  (Pogg.,  xxiii  153);  8,  Delesse  (Ann.  d. 
IL,IILx.8l7}: 

§i         te        Sn       %       Ca      ^a      tL 
I.  Africa,  y!&rmi9    60-81     83-88      0*17      2*32    0-02     7*03    6-58=98-81  Stromeyer. 
I  _'*      earthy     61-64    84*88      0-02      2*64    0-05     7*11     40 1  =9985  Stromeyer 


earUiy      51-64     84*88       0*02       2*64     0-05     7*11     40 1  =9985  Stromeyer. 
Yosges  63-02     26-tf2AnO-50     10-14    1*10    5*69     2*52,  £1.0-39,  01 0*61,  P  0-17=99*66. 

er.    B.B.  Aises  easily  wi 
b).    With  the  fluxes  gi? 
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Pyr.,  etc— In  the  closed  tube  yields  a  small  amount  of  alkaline  water.  B.B.  Aises  easily  with 
Btumesoenoe  to  a  black  magnetic  glass,  coloring  the  flame  yellow  (soda).  With  the  fluxes  givea 
"Kkdions  for  iron.    Unacted  upon  by  acids. 
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Obs. — Occurs  iii  South  Africa,  in  the  Grigna  country,  bejond  the  Great  Orange  river,  70 
up  from  the  Cape  of  Good  Hope ;  in  a  micaceous  porphyry  at  Wakembach  in  the  Voeges  (i 
3) ;  at  Stavern,  Norway,  in  zircon-syenite,  along  >\'ith  arfvedsonite,  to  which  it  is  dosely  relj 
and  of  which,  as  has  been  suggested,  it  may  be  a  fibrous  or  asbestiform  7arie1y ;  at  GoUii] 
Salzburg,  in  gypsum  with  blue  quartz ;  at  Ruka,  near  Bomaschow  in  Moravia,  with  a  ferrugii 
dolomite ;  in  Greenland,  both  fibrous  and  earthy.  In  the  African,  the  fibres  of  the  fibrous  i>< 
or  masses  make  an  angle  of  about  106''  with  the  opposite  surfaces  of  the  seam,  according  to  B 
mann ;  and  the  same  author  states  (Handb.,  743,  1847)  that  a  cylinder  of  it  tSv  of  an  inch  i; 
ameter,  supported  91  Hanoverian  pounds  before  breaking,  while  one  of  aabestus,  -riu  o^  &^ 
in  diameter,  broke  with  a  weight  of  6  ounces. 

The  Stavcnl  mineral,  referred  here  by  Hausmann,  is  the  Faseriger  Siderit  Lamh^  Gehl  J 
101,  and  Fasriges  Eisenblau  Haxism,^  Handb.,  1076,  1813. 

Named  from  KpoKn  {pt  KpoKVi)^  woo/]  in  allusion  to  its  fibrous  structure. 

250.  WIOBnsrrZI.    Wichtyne  Laurenif  Ann,  Cli.  Phys.,  lix.  107, 1885.   Wichtiait  Haum 

Massive ;  cleavage  parallel  to  the  sides  of  a  rhombic  prism,  nearly  r 
angular,  according  to  Xaurent. 

Scratches  glass.  (t.=3'03.  Color  black.  Lustre  dull.  Fracture  an 
lar,  or  flat  conchoidal. 

Oomp.— (|ft*+^S)  Si'.   Analyses:  1,  Laurent  (L  a);  2,  Str5mborg  (Arppe  Finsks  If  in., 


Si 

%1 

Pe 

te 

fig 

Ca 

Sa 

56-3 

13-3 

4-0 

18-0 

8-0 

6-0 

8-5=99-l  Laurent 

54-24 

14-27 

— 

15-62 

3-86 

5-65 

8-88,  An  2-70=100-22  Stromborg. 

B.B.  fuses  to  a  black  enamel  and  becomes  magnetia    Not  attacked  by  acids. 

From  Wichtis  in  Finland.  Bufr^noy  observes  that  a  specimen  examined  by  him  hat 
cleavage! 

G-melin  has  analyzed  a  mineral  from  a  basaltic  rock  near  Wetterau  (Jahrb.  Min.,  1 840, 1 
having  G-.= 2*705,  and  not  acted  upon  by  ucids,  which  has  essentially  the  composition  of  s 
tisite,  it  affording  Si  56-80, 3tl  16-82,  t'e  12-06,  Mn  3-72,  Ca  4-85,  lig  5-05,  fe  0-34,  Na  3-14,i 
responding  closely  to  (i  fi'+-^  %I)  §i'.  Bammelsberg  includes  the  analysis  among  those  of 
ozene,  but  speaks  of  the  composition  as  anomalous ;  unlike  the  augites,  the  alumina  does 
replace  any  of  the  silica. 

251.  Glaucophane  Hausmann,  GeL  Anz.  Gott.,  195,  1845.  Orthorhombic  or  monoclinic. 
Indistinct  long  thin  six-sided  prisms,  made  up  of  the  planes  /  and  i-i,  and  longitudinally  stri^ 
Also  granular  massive.  H.=6-5.  G.=3'103 — 3-113.  Lustre  vitreous  to  pearly.  Color  I 
lavender-blue,  bluish-black,  grayish.  Streak-powder  grayish-blue.  Translucent  to  opaque.  J 
tie.    Powder  slightly  magnetic. 

Oomp.— (}  R^+l  S)  Si".    Analysis  by  Schnedermann  (J.  pr.  Ch.,  xxxiv.  288): 

Si  66-49      Xl  12-23      te  10-91      iSiln  0-50      fig  7  97       Oa  2-25       iSTa  with  «r.  £  9-28= S 

B.B.  becomes  yellowish-brown,  and  melts  easily  and  quietly  to  an  olive-green  glass.  An 
reaction  with  the  fluxes.    In  acids  partly  soluble.  I 

Occurs  at  the  island  of  Syra,  one  of  the  Cydades,  in  mica  slate,  along  with  garnet,  hombl« 
and  mica.    The  name  is  from  y^avKdi,  Ihiiah-greet^  and  ^afi^ca,  I  appear. 

262.  80RDAVALITB.    Sordawalit  N.  Kordenskiold,  FinL  Kin.,  86,  1820. 

Massive ;  no  cleavage  apparent. 

H.=2-5.  G.=2-53— 2-68.  Lnstre  vitreo-resinons,  or  like  bitnit 
Streak  liver-brown.  Color  grayish  or  blnisli-black.  Opaque.  Fract 
conchoidal.     Brittle. 

Oomp.— Analyses :  1,  Nordenskidid  (La);  2,  Wandesleben  (N.  Jahrb.  Fharm.,  L  32): 

Si  ;i^l  te  Ag  t^  tL 

1.  49-40      13-80        18*17        10*67        2*68        4*38=99*10  Nordenskiold. 

2.  47*70      16-66  Pe  21-32        10*21        2*26         =98 14  Wandealeben. 
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Supposed  bj  Berzelius  to  be  a  silicate  mixed  with  some  phosphate  of  magDesio,  the  silicate 
x)rrespondiiig  to  (i  (Sig,  ^e)'+i  2tl)  Si*,  which  is  esseotiailj  the  formula  of  wichtisite;  but  the 
second  aiialysis  makes  the  iron  sesquiozyd. 

B.B.  alone,  it  is  difficultly  fusible  to  a  blackish  globule.  With  borax  it  forma  a  green  glass. 
Partly  soluble  in  muriatic  acid.    Becomes  reddish  on  exposure  to  the  atmosphere. 

Forms  thin  layers  on  trap,  near  the  town  of  SordaTala  in  Finland;  at  Bodenmais  in  Bavaria,  it 
u  associated  wiUi  pyrrhotite.    It  resembles  pitnooal  in  appearance. 

263.  TACXEnrXiTm.    Tachylyt  (fr.  Sasebuhl)  BreUh^  Kastn.  Arch.  KaL,  TiL  112,  1826. 

Massive  withoat  cleavage,  looking  like  obsidian  or  gadolinite. 

H.=6-5.  G.=2'565— 2-593.  Lustre  between  vitreous  and  resinous. 
Color  pitch-black,  velvet-black  to  grayish-black.  Brittle.  In  powder 
attractable  bj  the  magnet. 

Oomp.— AnalysiB:  Schnedermann  (Studien  d.  G.  B.  B.  Fr.,  y.  100) : 

Si  Si  te  An        iLg         Ca         li^a  £:  fi 

65-74         12-40         13-06        0*19        6-92        7-28        3-88        0-60        273 

Pyr.,  etc. — B.B.  fuses  easily  with  intumescence  tp  a  brown  slag  or  opaque  glass. 

Obs.— Found  at  Sasebuhl,  between  Dransfeld  and  Gottingen,  m  basalt  and  wacke. 

Named  from  raxvi^  qtiick^  and  Aordf,  dissolved^  in  allusion  to  the  Visibility. 

253A.  Htalokelan  Hausm^  Handb.,  645,  1847.  Gmelin  referred  to  tachylyte  a  mineral  from 
a  porous  yolcanic  rock  in  the  Yogelsgebirge,  to  which  Hausmann  has  since  applied  the  name 
hjoiomdan.  It  is  similar  in  aspect,  structupe,  and  hardness;  Q.=2'7144.  Omelin's  analysis 
;.,  zliz.  234)  afforded : 
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It  affords  approximately  3  fi,  Si,  4^  §1  But  little  reliance  can  be  placed  on  results  with  such 
tmorphous  minerals.  The  species  may  be  the  same  with  tachylyte.  Hausmaon  places  near 
Bene  the  da/ggy  augiie  of  Karsteu,  having  G.=2'66(>,  from  a  limestone  bed  near  Guiiiana,  Sicily, 
from  which  Klaproth  obtained  (Beitr.,  iv.  190)  §1  66-00,  M  16*50,  9e  13-75,  Mn  tr.,  fig  1-76,  Ca 
lu-i>0,  fl  1-50. 

A  similar  mineral  in  appearance  is  found  on  the  north  shore  of  Lake  Superior ;  and  also  in 
a  trap  dUce  at  Johnsburg,  Warren  Go.,  N.Y. 


264.  BERTIi.  Zy^yioi  pt  [rest  Cbrysocolla,  Malachite,  etc.,  and  other  green  stones]  Theophr. 
B^peXA^t  Gr,  Smaragdus  pt  [rest  as  above]  +Beryllu8  (Chrysoberyllus,  Chrysoprasius  ind.) 
Pl»L,  zzxvii.  16-20.  Emerald;  Beryl;  Aquamarine.  Smaragdus  +  Beryll  Wall^  Min.,  117, 
122,  1747.  Smaragdus 4- Bloagron  Topas  (= Beryll,  Aquamarin)  OronU.^  Mm,  44,  1768.  £m- 
eraade  (incL  Emerald  and  Beryl  or  '*  AJguo-marine,"  and  Chrysolite  du  BresU)  dt  Lisle,  Grist, 
135,  1772,  IL  245,  1783 ;  fil,  J.  d.  M.,  iv.  72,  1798,  Tr.,  it  1801.  Schmaragd+BerU  WertL,  the 
two  as  distinct  sp.  until  1811.  A  silicate  of  alumina  with  lime  Achard,  Edelst,  47,  1779; 
Berym.,  Opusa,  ii  06,  1782 ;  and  others.  A  silicate  of  alumina  and  GLUCINA  Vauq.,  J.  d.  M, 
iv^  1798,  viL  97,  1800 ;  Klapr^  Beitr.,  iii.  221,  1802.  Davidsonite  (fr.  near  Aberdeen)  Thamaon^ 
Mia,  L  247,  1836.    Goshenite  Shep.,  Min.,  i  143,  1844. 

Hexagonal.  O  A  1=150°  3' ;  a=0-499.  Occurring  planes :  0 ;  vertical, 
r,  i-2,  ^  ;  hexag.  pyramids,  1,  f,  2,  J^ ;  1-2,  2-2  ;  dihexag.  pyr.,  in  zone, 
8-2 :  /,  34,  Hj  IHf ;  id.  in  other  zones,  2-|,  2-f ,  6^,  14-f 
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C^  A  2=130  58 
0  A  2-*=130  58 
0  A  34=123  16 


(9  A  1-2=116^37' 
<?  A  2-2=135  4 
0  A  7=90 
/A  7=120 


7a  2-2=127^  43 
7A3-f=142  11 
7  A  4-4=151 
7A8-f=165  30 


233 


281 


Haddam,Ct 


Siberia. 


Monroe,  Gt 


Cleavage :  basal  imperfect ;  lateral  indistinct.   Occasionally  coarse  columi 
and  large  granalar. 

H.=7'5— 8.  G.=2*63— 2*76.  Lustre  vitreous,  sometimes  resino 
Color  emerald-green,  pale  green,  passing  into  light-blue,  yellow,  and  wlij 
Streak  white.  Transparent — BubtransTucent.  Fracture  conchoidal,  1 
even.     Brittle.     Double  refraction  feeble  ;  axis  negative. 


Var. — ^Thifl  spedeg  is  one  of  the  few  that  occur  only  in  crystals,  and  that  liavo  no  esseii 
variations  in  chemical  composition.  There  are,  however,  two  promineot  groups  dependent 
color,  the  color  varying  as  chrome  or  iron  is  present ;  but  only  the  merest  trace  of  either  ex 
in  any  case.    The  crystals  are  usually  oblong  prisms. 

1.  Emerald.  Color  bright  emerald-green,  owing  to  the  presence  of  chromium.  G.='2-G7j 
Muso,  Lewy ;  2-63,  fr.  Pinzgau,  Hofmeister ;  2-710— 2*759,  fr.  Ural,  Kammerer.  "  Hardness  a  li 
less  than  for  beryl,  according  to  the  lapidaries. 

2.  Beryl.  Colors  those  of  the  species,  excepting  emerald-green,  and  due  mainly  to  iron.  0 
2-694-2-695,  transparent,  colorless,  fr.  Ural;  2-681— 2694,  id.,  yellowish,  id.;  2-702  — 2-710, 
green,  id.;  2*725,  id.,  rose-red,  id.;  all  by  Kokscharof.  On  cryst.,  see  Kokscharof,  Min.  Rus 
I  147,  iL  356,  iil  72,  iv.  125 ;  Hessenberg,  Min.  Not.,  v.  28.  The  varieties  of  beryl  depending 
color  are  of  importance  in  the  arts,  when  the  crystals  are  transparent  enough  to  be  of  value 
gems.  The  principal  kinds  are  :  (a)  colorless ;  (6)  bluish-green,  called  aquamarine^  a  name  & 
gested,  though  not  used,  by  Pliny,  where  he  says  of  it,  *'  qui  viriditatem  purl  maris  imitantur ;" 
apple-green;  (d)  greenish-yellow  to  iron-yellow  and  honey-yellow  (apparently  chrysobery'hM 
Pliny  and  aucient  jewelry) :  (e)  pale  yellowish-green  (probably  the  chryaoprasius  Plin.,  and  perb 
his  chrysoliihus  in  part,  as  also  in  more  modem  times) ;  (/)  clear  sapphire-blue  {hyacinfftozontei 
Plin.) ;  ig)  pale  sky-blue  {aero'idea  Plin.) ;  (h)  the  pale  violet  or  reddish  (arntthisie  hasaHint  ^ 
Min.,  231);  (t)  the  opaque  brownish-yellow,  of  waxy  or  greasy  lustre.  The  abovo  names 
Pliny  are  mentioned  in  his  account  of  beryL  The  oriental  emerald  of  jewelry  is  emeraJd-cold 
sapphire.  Davidsonite  is  nothiug  but  greenish-yellow  beryl  from  near  Aberdeen ;  and  goshtim 
a  colorless  or  white  variety  from  Goshen,  Mass.  (auaL  16). 

Oomp.— (iBe*+i3tl)  Si'=Silica  66-8,  alumina  19*1,  glucina  14- 1=1 00.  Analyses:  1,  1 
menil  (Schw.  J.,  xxxix.  487);  2,  Berzelius  (Schw.  J ,  xvi.  265,  277);  8,  4,  Moberg  (Act  SocFel 
ii.  81);  6,  Scheerer  (Pogg.,  xlix.  533);  6,  Borntriiger  (Jahrb.  Min.,  1851,  186);  7,  W.  Mayer  ( 
674);  8,  9,  Miiller  (J.  pr.  Ch.,  IvuL  180);  10,  Hofmeister  (ib.,  IxxxL  1);  11,  C.  Gmolin  (Pogg 
180);  12,  Mallet  (Ramm.  Min.  Ch.,  555,  and  5th  SuppL,  66);  13,  Haughton  (J.  G.  Soc.,  xviii  4  J 
14,  Heddle  (PhiL  Mag.,  xii.  386);  15,  Schneider  (Ramm.  Min.  Ch.,  555);  16,  Mallet  (Am  J.  S 
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ExriLldO);  17,EUpFoth  (Beitr.,  liL  215);  18,  SchUeper  (Bamm.  2nd  Supply  34);  19,  Lew; 
iim.  Ol  PhpL^  HL  liii  5);  20,  liofmeister  (L  a): 


LUnd 

Beryl  67  00 

1660 

14-50 

iBroddbo 

"  68-35 

17-60 

1313 

I'Tamela 

"  66-61 

16-51 

12-75 

4.  Somero 

"  67-36 

16  46 

12-75 

S.  7o&um 

"  6700 

19-64 

12-56 

(k  Heidelberg 

"  60-90 

18-15 

12-20 

7.  Zwiesel 

"  66-56 

17-82 

1-2-66 

J,  nnchenratli 

"  66-8 

19-9 

131 

&.  Schwarzenbach 

"  67-4 

20-0 

1-2-0 

]•<.  Bosenbanh 

"  66-51 

20-71 

11-46 

11.  linM^es 

"  67-64 

17-fi:« 

13-51 

11  KJlliney 

"  66-13 

17-87 

13-09 

13.  Donegal,  L 

"  65-62 

17-22 

13-74 

:L  DavidxniU 

"  67-70 

15-64 

12-52 

15.  Aastralia 

"  67-6 

18-8 

12-3 

15.  Goshen,  Maas. 

"  66-97 

17-22 

12-92 

IT.  Muso,      Emerali  68*50 

16-75 

12-50 

li     " 

u 

69-51 

14-49 

15-41 

19.      " 

(1 

(f)  67-85 

17-95 

12-40 

m  Heabachth. 

if 

66-22 

16-36 

12-79 

£l  ]fte  Fe 

'  1-00,  Ca  0-50=99-60  DmneniL 

0-72,  ta  0-72=100-52  BenEeUus. 

803,  ta  010=99-00  Moberg. 

1-60=98-35  Moberg. 

0-63,  Ca  O-1 8=99-91  Scheerer. 

2-95=  100-20  Borntrager. 

2-48,  An  0-11=99*68  Mayer. 

0-9  =10(^-7  MiiUer. 

0-3  =99-7  Muller. 

1-38,  Ca  0-23,  Mg  0-12=99*86  Hofineifltdt 

=98-68  Gmelin. 

1-6-2=99-51  Mallet 

1  63,  Ca  0-43,  Mg  0-18,  ti  0-90=99-47  Hft 
f'e  0*25,  Mg  3-10,  ti  0-16=99-27  Heddle. 

0-9  =99-6  Schneider. 

2-03,  »n  <r.=99-l3  Mallet 

1-00,  <5r  O-30,  Ca  0"26=98-80  Klaproth. 

,  Mg,  Oa  1  64=101-05  Schlieper. 

•    ,  €r  </-.,  Mg  0-90,  JTa  0-70=99-80  Lewy. 

1-63,  CaO-78,  Mg  0-83=9861  Hofmeiater. 

la  anal.  10,  G.=2-65  ;  anaL  13,  (J. =2-686,  from  Sheskina-roan  in  Donegal  Co. 

The  union  of  emerald  and  beryl  in  one  species,  which  Pliny  says  was  suggested  in  his  time^ 
ras  irst  recognized  on  crystallograpliic  grounds  by  De  Lisle,  and  more  satisfactorily  through 
Beasurcments  of  angles  by  Hauy ;  and  chemically  by  Yauquelin. 

Pyr^  etc. — B.B.  alone  unchanged  or  becomes  clouded;  at  a  high  temperature  the  edges  are 
itoB  Jed,  and  ultimately  a  vesicular  scoria  is  formed.  Fusibility =5*5  (Kobell).  Glass  with  borax, 
ekdi  and  ooloriess  for  beryl,  a  fine  green  for  emerald.  Slowly  soluble  with  salt  of  phosphorus 
with  .ut  leaving  a  siliceous  skeleton,  A  yellowish  variety  from  Broddbo  and  Fiubo  yields  with 
toia  tiaoea  of  tin.    Unacted  upon  by  acids. 

According  to  Lewy,  the  emerald  of  Muso  becomes  white  at  a  red  heat,  and  los^us,  as  a  mean 
isalL  1  66  of  water  and  012  of  organic  matter,  the  latter  consisting  of  0*03  to  0-05  of  hydrogen 
si  000  to  01 16  of  carbon. 

Obs^ — Emeralds  occur  in  clay  slate,  in  isolated  crystals  or  in  nests  (not  in  veiiis\  iicor  Muso,  etc.^ 
^Sdj-X.N.E.  of  Bogota,  N.  Granada,  a  rock  containing  Cretaceous  foesilsin  its  limestone*  concretions! 
A  perfect  hexagonal  crystal  from  th's  locality,  2  in.  long,  is  in  the  cabinet  of  the  Duke  of  Devonshire; 
Un.ea?arES  across  its  three  diameters  2}  in.,  2j^  in.,  1}  in.,  and  weighs  8  oz.  18  dwts. ;  owing  to 
iiTH,  it  is  but  partially  fit  for  jewelry.  Emeralds  of  less  beauty,  but  much  larger,  occur  \\\  Siberia, 
«  the  river  i'okowoia,  N.  of  Katherinenberg,  along  with  phenacite,  chrysoboryl,  apatite,  rutile, 
&~  imbedded  in  mica  schist  One  specimen  in  the  Royal  collection  measures  14 ^  in.  long  und 
11  broad,  and  weighs  16|  lbs.  troy;  another  is  7  in.  long  and  4  broad,  aud  weighs  6  lbs.  troy. 
l(uiQt  21abrB,  in  Upper  Egypt,  affords  a  less  distinct  variety,  aud  was  the  only  locality  which  was 
^'^wn  to  the  ancients.    Occurs  about  Ueubachthal  in  Salzburg,  in  mica  schist. 

IriUispareni  beryls  are  found  in  Siberia,  Uindostan,  aud  Brazil.  In  Siberia  they  occur  at  the 
sxerald  mine  mentioned,  at  Mursinka  and  Schaitanka,  near  Katherinenberg;  near  Miask  with 
i^pjz;  in  the  mountains  of  Adun-Tschilou  with  topaz,  and  eluewhere;  in  Uindostan  at  Ganjar- 
l&u;  and  in  Brazil  on  Rio  San  Matteo.  Some  Siberian  transparent  crystals  exceed  a  foot  in 
leji^^h.  The  most  splendid  aquamarine  of  which  we  have  any  aeoount  belougs  to  Don  Pedro,  and 
i»  tiDm  Brazil;  it  approaches  in  size,  and  also  form,  the  head  of  a  cnlf,  and  exhibits  a  crystalline 
nrn.ture  only  on  one  side;  the  rest  is  water-worn;  and  it  weighs  2i5  oz.  troy,  or  more  than  18J 
n.$. :  the  specimen  is  transparent  and  without  a  flaw.  Beautiful  crystals  also  occur  at  Elba ;  the 
^Q  mines  of  Ehrenfriedersdorf  in  Saxony,  and  of  Sclilackenwald  in  Bohemia.  Other  localites  are, 
tfi  Moumc  Mts.,  Ireland,  Co.  of  Down;  also  Killiuey  near  Dublin;  yellowish-green  at  Rubislaw, 
Ofs^r  Aberdeen,  Scotland  (davidsonite),  and  elsewhere  in -Aberdeenshire ;  in  small  bluish  crystals 
atSc  KIchaers  Monnt  in  Cornwall;  Limoges  in  France;  Finbo  and  Broddbo  in  Sweden;  Tamela 

*  Lewy  found  the  limestone  to  consist  of  Ca  C  i7'8,  &g  C  16*7,  Mn  C  0*5,  di  24*4,  ^  5.5  B« 
68, Fe 2-6)  pyrite  06,  alkali  2-7=101-2. 
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and  Somero  in  Finlaiid;  Foesum  in  Norway;  Pfltscher-Joch,  Tyrol;  Bodenmais  and  Rabens^ 
in  Bavaria ;  in  Australia,  and  elsewhere. 

Beryls  of  gigantic  dimensions  have  been  foand  in  tlie  United  States,  in  N.  Hamip,^  at  Acwoi 
and  Grafton,  and  in  Mas9«,  at  Royalston;  but  they  are  mostly  poor  in  quality.  One  beryl  ft 
Grafton  weighs  2,900  lbs. ;  it  is  82  in.  through  in  one  direction  and  22  in  anotiicr  transverse,  a 
is  4  f.  3  in.  long.  Another  crystal  from  this  locality,  according  to  Prof.  Hublxird,  measures  45 
by  24  in  its  diameters,  and  a  single  foot  in  length  by  calculation  weighs  1,076  lbs.,  making  it  iol 
nearly  2^  tons.  At  Boyalston,  one  crystal  exceeded  a  foot  in  length ;  tiie  smaller  crystals  i 
often  limpid,  and  a  yellowish  variety  forms  a  gem  resembling  chrysolite ;  the  colors  are  mos 
aquamarine,  grass-green,  and  yellowish-green ;  one  locality  is  in  the  soutlieast  part  of  Boyalst 
near  the  school-house,  on  the  land  of  Mr.  Olarke ;  the  best  crystals  are  imbedded  in  quartz ;  a  s 
bettor  is  situated  4  m.  beyond  the  old  one  in  South  Boyid^ton;  some  crystals  of  a  i^y-blue  co 
in  white  quartz  are  beautiful 

Other  localities  are  in  ifatne,  at  Albany;  at  Norway;  Bethel;  Hebron;  in  Pal 
large,  with  black  tourmaline  and  mica;  at  Bowdoinham  and  Topham,  pale  green  or  yellowl 
white,  in  veins  of  graphic  granite ;  at  Gfeorgetown,  Parker's  island,  mouth  of  Kennebec  In 
Hamp,^  at  Wilmot ;  at  Gompton,  as  good  as  at  Royalston.  In  Mass,^  at  Barre,  excellent  spedmei 
at  Pearl  Hill  in  Fitcliburg,  at  Goshen  (goshenite),  and  at  Chesterfield.  In  dmn.,  at  Haddam,  i 
feldspar  vein  in  gneiss,  on  the  east  side  of  the  river,  the  crystals  having  the  terminations  fo] 
twelfth  of  an  inch  transparent  (fig.  231,  the  dotted  line  indicating  the  limit  of  the  transparent  p 
tion);  also  at  the  cbrysoberyl  locality;  the  Middletown  feldspar  quarry;  in  Chatham,  nearl 
cobalt  mine,  in  granite ;  at  Monroe,  in  a  granite  vein,  the  crystals  often  consisting  of  dl8pla< 
pieces  separated  by  quartz  (fig.  233);  at  Madison,  in  beautiftil  crystals.  In  Penn^^  at  Leipenri 
and  Chester,  crystals  sometimes  10  to  12  in.  loug  and  1^  in  diameter,  with  black  tourmaline; 
Mineral  Hill. 

Kokscharof  obtained  from  Ural  beryls  for  the  angle  Oa  1,  160"*  3'  24". 

The  species  d'opiase  and  pyrosmaliie  are  homceomorphous  with  beryl,  and  have  the  same  oxyg 
ratio  between  the  bases  and  silica,  if  the  water  and  chlorine  be  excluded. 

Alt. — Kaolin,  mica,  limonite,  and  quartz,  occur  as  pseudomorpha  after  beryl,  the  last  two 
substitution,  the  others  by  alteration. 

The  change  to  kaoliu  is  the  same  essentially  as  in  feldspar.  An  altered  beryL  ftt>m  Tirschi 
reuth  afforded  H.  Miiller  (J.  pr.  Oh,  Iviii.  182)  Si  588,  *1  247,  Pe  2-6,  Be  10-2,  H  2-5.  Anoth 
ftom  Vilate,  near  Chanteloube,  gave  Damour  (BuU.  G.  Fr.,  IL  vil  224)  Si  45;6l,  3tl  38-86,  Pe  01 
Be  1*10,  fi  14.04=100*65,  corresponding  to  the  common  kaolin  formula  £l§i^  +  2^. 

266.  BUDIALTTB,    Eudialyt  Siromeyer,  G^el  An&  Gott  1819,  1998.    Eudyalite   impro^ 
orthography,    Eukolit  Schaerer^  Pogg.  IxxlL  561,  1847.  Eucolite. 

Khombohedral.  B  A  jK=126°  25',  0  A  Ji  (or  1^=148°  38',  a=0-5279 
Observed  planes:  0,;  prisms,  /,  i-2;  rhombohedrons,  1  (or  i?),  f,  4,  - 
-2,  -f ;  pyramid,  f-2 ;  scalenohedrons,  4',  4". 


236 


<?  A  2=129' 22° 
(9a4=112  18 
(9a  8=101  35 
(?Ai-2=90 
(9  A  7=90 
i-2A4«=166  1 
i-2A4=143  15 
4  A  4=73  30 
2  A  2=95  56 
/Ai-2=150 


Cleavage  :  O  very  perfect,  S  imperfect ;  in  eucolite  i-2  perfect.  Al 
massive  reniform. 

H=5-5.  G=2-9— 3-01 ;  2-9036,  Stromeyer ;  2*898,  Levy ;  2*906,  Damon 
3-007,  Eucolite,  Damour;  3*01,  id.,  Scheerer.     Lustre  vitreous.     Col 
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rose-red,  bluish-red,  brownish-red.  Streak  uncolored.  Translucent  to  sub- 
translucent.  Fracture  subconchoidal,  splintery.  Double  refraction  strong ; 
axis  in  eudialyte  positive ;  in  eucolite  negative. 

Oomp^J  ft«+i  2r)  §l»=2  (ft«)  ^i«+5ip  Si*,  Damour.  Analyses:  1,  Pfaflf(Schw.  J.,  xxix.  1); 
2,  3,  Stjomejer  (aUb.  Ann.,  Ixiil  379) ;  4,  RanuneUberg  (Pogg.,  IxiU.  U2) ;  5,  Damour  (0.  E.  xliU., 
197)    6,  Scheerer  (Fogg.,  IxxiL  661) ;  7,  Damour  (L  c.) : 

Si       &       ta        Fe        Sin     Ca      fi^a     La     Co     Gl      £[ 

1.  ^idiaiyte  U'lO  11-68  7-86       2*93   10-80   11-46 0*80   1-66,  Cu  0-92= 

101-56  PC 

2.  "  63-33  11-10 6-76       2-06     9*78    13-82 1-00   1-80=99*88  Strom. 

8.      "  6i*48  10-90  6-86       2-57    10-14   18-92 100   l-80=99'7l  Strom. 

4.  "  49-92  16-88  te  6-97  finl-15    1111    1228 M9  037,  iC  0-65= 

lOu-62  Ramm. 

5.  "  60-38  15-60  0-85    "637    "1-61     9-23   13-10 148    1-25=99*87  Dam'r. 

^.  EfioolUe    47'86       14-05     Pe  8-24    **  1*94   1206   12-31  2-98  0-94=100-37  SchV. 

;.      "  45-70  14-22  2-36  f'e 6-83    "285     9-66   11-69    Ml    249  111   1-83=99-24 Dam'r. 

Damour  obtained  for  the  oi^gen  ratio  of  ft,  fi,  Si  in  both  eudialyte  aud  euoolite  (the  f&  being 
aduded  with  the  Si,  and  the  Oe  with  the  It  as  sesquioxyd),  2:1:6,  oorrespondiug  to  the  above 
(brmula. 

Pyr.,  etc. — In  the  doeed  tube  affords  water.  B.B.  ftises  at  2*5  to  a  light  groen  opaque  glass, 
coloring  the  flame  yellow  (soda).  With  the  fluxes  gives  reactions  for  iron  and  manganese. 
With  muriatic  acid  gelatinizes,  and  the  dilute  add  solution  imparts  a  deep  orange  to  turmeric 
paper  even  after  tlie  iron  in  solution  has  been  reduced  to  oolorless  protochlorid  by  boiling  with 
metallic  tin  (reaction  for  ziroonia). 

Obs. — Eudialyte  found  at  Kangerdluarsuk,  n  West  Greenland,  associated  with  arfvedsonite  and 
scdalite,  or  imbedded  in  compact  white  feldspar;  the  crystals  are  usually  small,  but  sometimes  an 
inch  or  more  is  length.  First  named  Groulandischer  Uyazinth  by  Trommsdorff,  Crell's  Ann.  i. 
4:i3.  1801. 

Kuoolite  is  from  islands  of  the  Langesund  fiord  in  Norway,  where  it  occurs  in  hexagonal 
pn.^ms  and  reniform  masses.  Eudialyte  has  been  reported  as  occurring  at  Magnet  Cove,  in 
Arkansas,  in  imperfect  rounded  crystals,  of  a  rich  crimson  to  peach-blossom-red  color,  in  feldspar, 
with  ela&olite(Sh8pard). 

<)n  cryst  soe  B.  &  M. ;  lUso  Lang.,  PhiL  Mag.,  IT.  xxy.  436,  from  whose  paper  fig.  235  is  copied. 

The  name.  fh>m  ei),  easily,  and  Sia?i,vo),  to  dissolve^  alludes  to  its  easy  solubility  in  acids.  Dis- 
covered by  C.  Giesecke;  called  Gronlandischen  Hyazinth  by  Trommsdorff  in  Crell's  Ann.,  I  433. 


266.  POUiUOrm.  Pollux  Breiffi,,  Pogg.,  Ixiz.  439. 

Isometric.     Cubic,  with  trapezohedral  planes,  like  analcime.     Cleavage : 
m  traces.     Massive. 

,  H.=6'5.  G.=2'901.  Lustre  vitreous  and  bright  on  surface  of  fracture, 
bnt  sometimes  dull  and  gum-like  externally.  Colorless.  Transparent. 
Index  of  refi'action  for  the  red  rays  1-515,  blue  1*527 ;  no  double  refrac- 
tion ;   Desd. 

Com|K— Probably  (ft",  Xl)  §i*+i  ^  iu  which  ft=o»sium  mainly,  and  ft*:  £l=l :  2^.  Aualy- 
lis:  Pisani  (C  R,  IvilL,  714): 


§i 

Si 

Pe 

Ca 

Cs 

]5ra,Li 

fit 

44-03 

lS-97 

0-68 

0-68 

8407 

8-88 

2-40=  101-71 

giving  ^e  oxygen  ratio  for  ft,  fi,  Si,  ft,  8*16  :  7-68  :  23*48  :  2*13.  Plattner  obtained  (Pogg.,  Ixix 
4431,  before  the  discovery  of  csssium,  Si  46-20,  %1 16*39,  Pe  0*86,  H  16*51,  Na  (with  a  little  Li\ 
l'«-43,  ft  2 '32 =92 '7  5;  and  Brush  shows  (Am.  J.  8ci.,  II.  xxxviii.  115)  that  if  the  oesium  were 
3jl4takeii  for  potash,  it  would  give  35*69  Ce,  and  reduce  the  soda  (if  obtained  by  difference)  to 
1*72  p.  a,  and  that  thus  the  results  are  as  dose  to  Pisani's  as  could  be  expected,  considering  tho 


850  oxraEN  compounds. 

amount  of  material  used.  Plattner'H  aaaljsis  thus  chauged  would  read  Si  46*20,  Si  16*39,  Ft 
0-86,  08  86-69,  ^a  1-72,  fi  2-32=103-18. 

Pyr.,  etc. — ^In  the  closed  tube  beooroea  opaque  and  yields  water.  In  the  forceps  whitens, 
fuses  with  difficulty,  coloring  the  flame  ycUow.  In  muriatic  acid  slowly  dccompoBes,  with  a  sep 
aration  of  pulverulent  silica ;  and  the  filtrate  from  the  silica  gives  an  abundant  precipitate  o! 
the  platin-chlorid  of  csssium  when  treated  with  biolilorid  of  platiuum. 

Obs.— Occurs  in  the  island  of  Elba,  with  petalite  (castorite).  Named  ftom  Pollux  (the  genitive 
of  which  is  PoUucisX  of  heathen  mythology. 


n,  UNISELICATES. 

ABRANGEMENT  OF  THE  SPECIEa 
A.  Unisilicates  of  elements  mostly  in  the  protoxyd  (or  alpha)  state. 
1.  OHBTSOLITE  GROUP.    Orthorhombic ;  IaJ=91'-05':  0Al-i=124'— 12»*. 
Ratio. 


267.  FoBSTEBini 

1:1 

i*g«a 

Siie^Mg. 

268.  MOMTICKLLnS 

1:1 

(iCa+iftg)»8i 

6i|e4(t€a+iMg), 

259.   OHBTSOUn 

1:1 

{ag,*e)«§i 

6i|e4(Mg,Fe), 

260.  Fatalitb 

L-1 

Je'Si 

fiiie^Fe. 

261. 

1:1 

(lte+l(^n,l^fg)y^i 

6i|e.|(}Fe  +  }(Mn,Mg)), 

262.  Tepixboitb 

1:1 

«n»Si 

Siie^Mn, 

263.  Knebeutb 

1:1 

(i]5ln  +  i*V8i 

Si|e,|(iMn  +  JFe), 

264.  LSDCOPHANITE 

l:lll,U 

a(Ca.]S'a)  +  ^Be)''Si  +  !iSi 

Si|e,|(i(ea,Na,)  +  ifio). 

■  6 

(i(CH,^-a)  +  ?Be+Si^i3)»Si 

Si|e4(i(ea,NaO+iBo  +  |,Si), 

1:1? 

(Jft»+ iXr)Si  [+  A,(i;'e,ftu)eb] 

Si|e,|(5ft-i-iyZr),+  A,Q 

11.  PHENACITE  GROUP. 

Hexagonal;  R aR=116''-117 

o 

266.  WlLLEMTTB 

1:1 

2n»Si 

6i  |04|Zn« 

267.  PHENAcrra 

1:1 

Be'Si 

6i|e.|Be, 

268.  Meuphanttb   ] 

p=l:li?  , 

a(ft«,fi)''Si«-hJsi 

6U  (©.  F).|  (ira*«,  5H).  + 1  Si  6* 

M8(^',fi)+iSif)»Si« 

Si|(e,F),|(8{Na,ft,oR)  +  4^Sij, 

m.  HELVITE  GROUP.   Isometric ;  related  to  the  Garnet  Group. 

269.  Helvitb.  1:1+         (ift  +  iB8ASi[  +  i(Fe,Mn)S     Si|e4|(iR+ifie)a  +  4Q 

270.  DAHALira  1:1+         (i&+iBej»Si[  +  iZnS]  '  6i|e4|(ift+iBe),+iQ 


B.  Unisilicates  of  elements  in  the  protoxyd  and  other  states  combined; 
rarely  of  elements  in  the  protoxyd  or  deutoxyd  state  alone.  Contain 
magnesium  and  iron  in  the  series  of  basic  elements.     Colors  varioua« 
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IV.  GAENET  GROUP.    Isometric. 


Batia 
271.  Garnet  1:1:2 

iu  GBOflSULAJUTB 

B.  Pybofb 
Q,  Almanditb 
D.  Spessabiitb 

£.  AXDRADUB  A. 

B. 

a 

F.  BHEDBEBOm 

G.  OUVABOTITB 


(ift»+ifl)«Si» 

tt(%*'e,ft)-+iatl)*§i« 

(ite»+i3tl)»Si« 

(KMn,*e)»+i3tl)«Si« 

(KCa,'ir)»+iPe)«8i« 

«iCa+iMg)«+iFe)«8i» 

(iCa»+i^)»Si« 


Y.  VESUVIANITB  GROUP.    Tetragonal 

272  ZiB<x>H  1:1  2rSl 

273.  Vesuviahitb  8:2:6 

274.  MsuLTTE  2:l.a 

275.  ?  SPHBzrocLAflB  2: 1 :4 


6i|e.|tt»+ii9ft), 

SilOiKiea+i/ffAl). 
Si|e4|(i<Mg,Fe,ft)H  i0M)t 
6i|e4(iFe+i/3Al), 
Si|e4|rt(Mn,Fe)  +  ^/?Al), 
Si|e4|ttea+i/5(Fe  M))t 
6i|e4|(i{€a,  Mn)  +  t/?(Fe,  Al)), 
6i|e.|(i(6a,¥)+i/?Fe), 
6i|e4|(i(i€a+i  Mg)  ti^Fe), 
6i|e4|(i€a+ii?er), 


fii|e«|xZr, 

6i|e4|(i(ea,Fe)+f/JAl), 


(i(0a,*e)«+|5l)«Si»    • 

(i(0a,%,Sa)«+i(Xl,fe))*8i«  Bi|e JC J (Na,, ft)  +  i/?(Al,^))« 


YT.  EPIDOTB  GROUP.    Aniaometric ;  /A /not  120%  nor  approximately  bo. 
276.  EpiDOTfl  1:2:8  (lCa«+f  (*l,5'e)}»8i«  Sii|e4(i6a+f  ^(Al,Fe)), 


A.  KOBLBIKGITB 

277.  Pebdmontitb 

1:2:3 

278.  AlLAIOTB 

1:1:2 

279.  MnBOHONTITB 

A.  BODENUB 

B.  MiOHASLSONITB 

230.  ZOISITB 

1:2:3 

B.  Saussubitb 

l:2:3i? 

28"A.  Jadere 

1:2:6 

1:1:2 

2^2.  Gadolihitb 

1:1? 

283.  MosANDBrra 

1:23? 

284  ILYAITB  A. 

3:2:6 

B. 

8:2:5+ 

iCa*+f(»n,Pe,3tl)»Si« 

i(Ce,te,ft)«+i(3tl,Pe)'8i« 

Si,Y,*'e,Be,Ce,La 

Si,t,*'e,6e,La,Ca,Xl,fi 

Si,  Ca,  Ce^2r,  Be,  3Pe,  Sa,  fi 

(iCa«+|Xl)»Si« 

(KCa,Sra)»+|Xl)»fli«+iSi 

(i5ra*+f3tl)*Si»-i-8ai 

(i(Mn,J'e)«+i*l)»Si» 

Si,t,Ce,]5'e,Be 

Si,ti,Ce,La,l)i,Ca,p] 

(|&»+iPe)«Si» 

(J&«-i-|Pe)«8l«[+i3Peie[] 


TIL  AXINITB  GROUP.    Tridinic    Contain  Boron. 

235.  AHXTTB  2:4:1:7       (fCa«+f  (Fe,Xl)+|B)«Si» 

2i!6.  Danbubtw  1:3:4  (iCa»+}B)*Si» 

YIIL  lOIITB  GROUP.    Orthorhombic ;  /A/=120'. 

257.  lOUTB 


Si|e«|(iea+f  iff(Mn,  Fe»  Al)), 
6i|e4(K€e,  Pe,  ft)+ii?(Al,Fe)>i 


Si|e4|a6a  +  |)ffAl)a 
6i|e4|(i6a»Naa)  +  |/?Al),+  iSi 
Si|e4|(i  Na,+|  ^Al)a-i-Si  O" 
Si|e4|(i  (Mn,  Fe)  +  i  /?A1), 


Si|e4|(Hea,Fe)+|itfFe), 
6i|e4|(J(6a,Fe)-f|^Fe),[+tQ] 


Si|e4|(^€a+  M(Fe,  A1)++/3B}, 
6i|e4|(i6a+|/?B), 


1:30^     ( 
r=l:li  I 


a(i(Sg,f'e)«+f3kl)'9i«+i8i       Si|e4|(l^g,Fe)i-f^Al),+ieie« 
b  (|(]iilg,i'e)»+tatl  +  iSi3)«Si«    6i|e4|(l(Mg,Fe)+t/»Al+iySi), 
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OZTGEN  COMPOUNDS. 


IX  MICA  GBOUP.    Plane  angle  of  baae  of  prism  120'' ;  the  fonns  either  hexagonal  or  ortho- 
rhombic. 


288.  Phlogopite  a. 
B. 

2S9    BlOTXTB 

290.  Lbpidomklahs 

291.  AmOTK 


Batio. 

1:4:11 

2:1:3 

1:1:2 

1:3:4 

1:2:8 


(-ft-(ag,t)«+Aati)'a» 

(|(Ag,fe)»+iXl)«Si« 
i(ftg,t)»+i(Xl,Pe)»§i» 
i(*'e,ag,t)«-fKXl,Pe)«Si' 
i(*'e,t)»+|(3tl,Pe)»Si» 


292.  ABTBOPHTLLm  10:3:4:17 


298.  MUBOOYm 


294.  Lepidolitb 


296.  Obtofhtlutb    r=:l:2 


6i|ea(^(Ka.Mg)+TS-/»Al), 
Si|e4(KK.,Mg)  +  i^Al), 
6i|e.|(i(K^  Mg) +i^Al.  ¥o% 
Siie4Ki{K..  Fe,Mg)+«Al,F6)). 
6i|e4{i(K.,Fe)+f/?(Al,Fe)), 
(«&'+lVfi+TV(*i,  Zr)t>Si»  6iie«|(H(B„  ft)  +  A  ^ft  +  A 

y{T5,Zr)). 
Si|e4|(K„Mg,/?(Al,Fe)),  +  iSie« 
Bi|e4(  j(K„Mg,/?(Al,Fe))  +  i>Si) 
Bi|e4|(Ka,Lia.  Mn,  jJAl),  +  i  SiO' 
Si|e4«(B„Mn,^Al).  +  i  ySi), 
6i|e4|{K,.Li„Fe,Ml),H-Sie» 
6i|e.|(i(K„Li„Fe^Al)  +  i  ySi). 


^_,,.U(A'.fi)*Si*+iSi 

|«(ft»»)«Si»+38i 

>(i((fc,Li,Fenati)-hi8i^)«Si' 


0.  Unisilicates  of  elements  in  the  protoxvd  and  other  states  combined. 
The  series  of  basic  elements  including  calcium,  barium,  sodium,  and  the 
other  alkaline  metals,  and  not  iron  or  magnesium  (these  latter  occurring 
only  in  traces  and  abiionnally). 

X.  SGAPOLITE  GBOUP.    Tetragonal    0.  ratio  for  protoxyda  and  seequiozyde  1 : 1  to  1 :  3, 
but  moetly  1 :  2. 


296.  Sarooutk 

1:1:2 

297.  Meiontte 

1:2:3 

298.  Pabantqite 

1:3:4 

299.  Wermerttb 

1:2:4       ' 

r=l:li  . 

300.  Ekebeboitb 

l:2:4i     ' 

r=l:H  . 

dOl.   MlZZOKlTB 

l:2:5i     ' 

r=l:l|  . 

802.  DlPYBB 

1:2:6 

r=l:2  ' 

808.  Mabialite 

1:2:6     \ 

r=l:2  ' 

»(HOa  +  TVSa)»+|Xl)«&« 
(iCa»+}Xl)»8i« 
aa{Ca,]Sra)»+fXl)«Si»+Si 


Si|e4Ki<H  6a + ANa  J  +  f  /?:«), 
6i|e4|(iea+t/?Al), 
6i|e4|(i<Na^  €a)+ f  ^Al),+i  Si 

Si|e4|(HNa„ea)  +  f /?A1  + 1 ,6i), 
Siie4|(i(Na^  €a)+|/tfM),+iSi 

e« 

fei|e4|(H(Na,,  €a,  /5A1)+  A  }Si)» 
6i|€^4|i(ea,  NaO-h|  /?A1),+|  Si 

e« 

6  (A(Ca,*a)«+lSil+ ASiirSi"  Si|e4|(y(ea.Na^^Al)-h3^>^iH 
a  (i(Ca,]?ra)»  +f  X])»Si«+8Si  Si|e4|li<€ft,NaO-!-|^Al),-h6ie' 
h  (J(Ca,Sa)«+ jXl  +  iSil)»Si»  6i|e4|(|(ea,Na,)-fiiffAI-h  J>Si), 
a  tt(:^a,  Oa)*  + 1  Xl)'  Si*+  3  Si  Si|e4|(KNa„ea)+|^Al),-4-Si(>" 
6  (i(Na,Ca)>+jXl+ j8li)»Si>     Si|e4|(t(lfai.€a)+t^Al-hJ>Si}, 
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XL  KEPHELITE  GBOITF.    Hexagonal    0.  ratio  for  proioxyds  and  Bcsqniozyds  1 :  3. 

Ratio. 
804.  Nkphbutb      l:3:4i         (^(S'a.fc)^!  Xl)'§i"+|§i  6i|e,|(i(Na,,E:,)+f /?Al),  +  iS: 

(TV(*a,  t)»++f  atH-^8iJ)'Si«    SiieaCS  (Na„  K.)  +  tM^+T^ 

ySl). 

XIL  LETJOITE  Q^BOUP.    Monometria    0.  ratio  for  protoxyds  and  sesquiozyds  1 :  3. 

Si|e4!|(iNa, + tMl)a+4Na  01 


305.  SODAUTB         1:3:4+       (iSra«+ jXl)«Si»[+iNaCl] 
3(K).  Lapis  Lazuu 

307.  Hautotth        1:3:4+        (i]§ra"+}3kl)«Si«[+CaS] 

308.  NOBTTB  1:3:4+        (i*a«+f  afcl)«8i»[+iJraS] 

309.  Lbugitb 

r 


1:3:8     j  a  {ifc»+t*l)«Si«+3  Si 
r=l:2    (  6  ftt'+S  3tl  + J§iJ)»Si« 


Si|e,|ttNa,+f^Al),  +  iQ 
6i|e4(iNa,  +  |^Al),  +  4Q. 
Si|0,KiK,+ti5Al),+6ie» 
Si|e4(iK,  +  i^Al+Jy6i), 


XHL  i*ELDSPAR  GBOITP.    Monoclinie  or  tridlQlc.    0.  ratio  for  protoxyds  and  sesquioxyda 
1:3, 


SIO.  Akobthitb      1:3:4 

311.  IjABRADOBITe  1:3:6 

r=l:li 

312.  AsDBsrra 


813.  Htalophaitb  1:3:8 


814  OUGOCLJlSB 


1:3:9 
r=l:2J 


815.  Albitb  13:12    (  a  (il&a'+f  Xl)'Si*+6 


r=l:3 
816.  Obthoclasb    1:3:12 


(iCa«+fXl)«Si» 
att(Ca,*a)«+f3fcl)»+|Si" 


6  (i(Ca, Sa/+ JXU  iSi})«a» 
1:3:8      (  a  (i(Ca,^a)»+tXl)«Si»+3  8i 
-1:2    i  6  (i  (Ca,  Sa)«  +  }  Xl  +  }  Sii)» Si« 

!a(i(]fta,fc)»+t3tl)'Si»  +  3& 
r=l:2   i^6(i(1fta,fc)«+lXl  +  J§i^)«Si« 

a  (i  (Ca,  Sra)« + 1 3tl)«  §i» + Sf  Si 


h  ( h  (Ca,]5rtt)'+A  Si) + A  Si  J)*Si« 


>a]5ra«+|Xi+|Sil)«Si» 

(a(ii*+fXl)«§i-+6gi 
r=l:8    ( h  ajfi:«+*Xl+iSii)»Si« 


si|e,Ki^+f^i). 

Si|^4(i(ea,Na,)+  t/?Al),  +  iSi 

Si|e,|(Kea,Na,)  +  J^Al+i  ySi), 
6i|^4(K^a,Na,) + f?Al),  +  Sie, 
fii|e4(i(ea,Na,)  +  i0M  +  SySi). 
6i|^4|(i(Ba,B:,)+t/?Al),+Sie, 
6i|e,|(i(fia,K.)  +  f  ^Al+ 5  ySi), 
6i|e4|(i(ea,Na.)+t/ffAl)a  +  IJ 

Sie, 

Si|e«|(ft(ea,Nft,)+A^Ai+A 
ySi)» 
Siie^KiNa,  +f /?Al),+2Sie« 
Si|e4(iNa,+*/?Al+.tySi), 

si|e4(iK,+|/?Ai)+2Sie« 
Si|e4(iK,+*/?Ai+iyfii), 


Appendix, 


817.  EULTTITB. 


318.  Atblbstitb. 


In  the  preceding  table  the  oolamn  of  ratios  contains  the  oxygen  ratios  for  the  protoxyds  and  ^tZtVvi 
or  Uie  deuioxyds  andnliea,  where  lio  sesquioxyd  bases  are  present,  as  in  the  first,  second,  and  third 
groups,  and  species  283 ;  for  the  protoxyds^  aeaquioxyds^  and  ^tVico,  where  the  bases  include  elements 
in  each  of  these  three  states,  as  in  all  the  other  groups.  In  species  286,  the  ratio  is  for  the  prot- 
oxyds, sesquioxyds,  tritoxyda,  and  silica. 

The  letter  r  (species  2ts8,  287,  293,  eta)  signifies  oxygen  ratio  between  the  bases  and  silica. 
This  ratio  is  stated  only  when  the  silica  Is  in  excess  aboye  that  of  the  unisilicate  type,  and  it  ex* 
hibits  the  amoant  of  that  excess.  Q  is  used  in  the  second  column  of  formulas  for  any  accessory 
oonatitucnta  not  silica ;  its  value  in  each  case  may  bo  derived  from  the  part  of  the  corresponding 
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rormula  in  the  tirst  column  whioh  is  in  brackets.    In  species  265  it  stands  for  (^e,  l^n)  Cb 
284B,  for  3Pofi ;  and  so  on. 

Examples  of  an  excess  of  sUIca  occur  in  many  of  the  above  groups ;  namely,  the  Chryscili 
group,  in  leucopbanite ;  Phenacite  group,  in  meliphanite ;  the  Epidote  group,  in  jadeite  aud  p< 
haps  in  saussurite ;  the  lolite  group ;  the  Mica  group,  in  muscovite,  lepidolite,  and  cryophylhi 
ScapoUte  group,  in  womerite,  ekebergite,  mizzonite,  dipyre,  marialite ;  Nephelite  group ;  Leud 
group,  in  leucite ;  Feldspar  group,  in  all  the  species  excepting  anorthite. 

It  has  been  shown  that  this  excess  of  silica  is  often  connected  directly  with  the  alkaline  natt 
of  the  base,  and  increases  with  increased  alkalinity,  as  if  the  former  were  determuied  by  the  latti 
The  following  are  the  ratios  between  the  non-alkaline  and  alkaline  portions  of  the  base  in  t 
aboye  mentioned  groups,  as  decided  from  the  mean  of  the  analyses,  together  with  the  ratios  i 
Uie  bases  and  silica : 


Chbysolitb  Gb.— Chrysolite,  eta 
Leucopbanite 

Phbnacite  Gr.—  Phenacite,  etc. 
Meliphanite 

Epidote  Gk.—      Epidote 
Zoisite 
Saussurite 
Jadeite 

Mica  Gb.^  Astrophyllite 

Phlogopite 
Biotite 

Lepidomelane 
Muscovite 
Lepidolite 
Cryophyllite 

SCAPOLITB  Gh. —   Sarcolite 
Meionite 
Paranthite 
Weruerite 
Ekebergite 
Mizzonite 
Dipyre 
Marialite 

Nbphkute  Gb. —  l^ephelite 

Leucite  Gb. —      Sodalite 
Leucite 

Feldspab  Gn.—    Anorthite 
Labradorite 
Hyalophane 
Andesite 
Oligodase 
Albite 
Orthodase. 


ises 

SiHca 

Non-aUc  Alk. 

1:1, 

all  non-alk. 

1    :    If 

H 

:    1 

1:1 

aU  non-alk. 

1    :    H 

6 

:    I 

1    :    I 

all  non-alk. 

:    1 

all  non-alk. 

:    U 

6 

:     1 

1    :    2 

1 

:    2 

1    :    1 

.6 

:    1 

8 

•    1 

3 

1 

2-1 

1 

n 

1 

2—6 

li 

1     . 

3-12 

.    2 

1 

2i 

1    :     1 

9    • 

1 

1 

10    : 

1 

1 

aUnoi 

i-alk. 

H 

4 

'    1 

'    H 

2i« 

1 

It 

2 

1 

1 

2 '(or  2 J) 

1    : 

2 

1    :    H 

1    :    1 

all  soda. 

1    :    2 

aipo(a8?L 

1    :    1 

all  non-alk. 

H 

2    : 

1 

2 

H: 

1 

2 

1    : 

1 

H 

1    : 

2 

8 

alia 

Ik. 

3 

alls 

Jk. 

In  each  of  the  groups  in  this  table  the  increase  in  the  proportion  of  silica  is  accompanied  wi\ 
an  increase  in  the  proportion  of  alkalies,  lolite  Is  an  exception,  as  it  contains,  according  to  tl 
analyses  hitherto  made,  no  alkalies.  Sphenoclasc  (No.  2 75)  is  another,  but  the  mineral  is  uncryi 
tillized,  and  it  is  too  little  known  to  be  considered  in  this  connection. 

The  two  formulas  a  and  6,  for  the  species  containing  this  excess  of  silica,  are  those  explaine 
on  page  204,  thQ  find  making  the  excess  accessory  silica,  the  second  making  Aa(^  of  the  excess  basi 

In  connection  with  the  descriptions  of  tho  species  beyond,  only  the  formulas  of  the  first  of  tli 
two  kinds  are  given  in  full 
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257.  FORSTBRTTB.    Levy^  Ann.  Phfl.  II.,  viL  69,  1824.    Peridoto  bianco  Scacchi^  Difltritk 
Sist  Min.,  63,  liTapoli,  1842.    White  Oliviae.     Boltonite  Shep.^  Min.,  I  78,  1835. 

Orthorhombic.  Form  and  angles  as  in  chrysolite.  Observed  planes :  0 ; 
vertical,  i-i,  i^lj  /,  i-2,  i4,  i^  ;  domes,  1-%  l-l,  i-I ;  octahedral,  1,  1-2,  f-f. 
Cleavage :  i-t  and  0.  In  attached  crystals.  Also  in  imbedded  imperfect 
crystals,  grains,  or  masses. 

H.=6 — 7.  (jr.=3'21 — 3'33.  Lnstre  vitreous.  Transparent — translucent. 
Color  white,  yellowish-white,  wax-yellow,  grayish,  bluish-gray,  greenish; 
sometimes  becoming  yellowish  on  exposure  when  not  in  distinct  crystals. 
Streak  uncolored. 

Var. — ^1.  IbrsterUef  white  crystals  from  Yesuyius,  H.=7;  Q.=3.243,  Bammelsberg.  2. 
BolkmiU,  imbedded  mineral  of  other  tints,  from  Bolton,  etc.,  Mass. ;  U.=6— 6*5,  a.= 3.208— 3 '328, 
Jimith;  3*21^  Breith. 

Oomp. — Mg*Si=r^ca  42*86,  magnesia  67*14=100.  Analyses:  1,  Rammelsberg  (Pogg., 
dx.  668) ;  2,  J.  L.  Smith  (Am.  J.  ScL,  11,  xviii.  372) ;  3,  G.  J.  Brush  (ib.,  xxviL  896) : 

Ca  te  ign. 

2.38 =  9804  Ramm. 

2-78  1-90=  9S-32  Smith. 

0-86  1-47  0-76= 100-34  Brush. 

Pyr^  etc— .B.B.  unaltered  and  inHisible.  Boltonite  gi^es  tjraoes  of  moisture  in  the  closed 
tube  and  becomes  colorless.  Decomposed  by  muriatic  acid  with  separation  of  gelatinous  silica  in 
both  forsterite  and  boltonite. 

Obs. — Forsterite  occurs  in  implanted  crystals,  with  spinel  and  aogite  at  Yesuyius.  Boltonite 
is  disseminated  through  a  whitish  crystalline  limestone,  at  Bolton,  Mass.;  also  at  Ror- 
bury  and  Littleton,  Ma^s. ;  its  imbedded  masses  or  crystals  are  often  over  an  inch  through,  and 
rectangular  in  section.  Part  of  the  boltonite  is  altered,  and  thence  softer  and  hydrous,  with  the 
ooniposition  of  villarsite  (p.—). 

Oil  cryst,  B.  &.  M.,  Min.,  318 ;  Hessenberg,  Min.  Not.,  No.  L,  22. 

ForsUariie  was  named  by  Levy  after  Mr.  Forater,  a  patron  of  mineralogy. 

Arti£->-Artiflcial  magnesia-chrysolite  has  been  made  by  Ebelmen,  by  fusing  together  in  a  por« 
oelahi  furnace  a  mixture  of  silica  and  magnesia,  with  carbonate  of  potash,  or  boric  acid. 

TrrAXiFEROUd  Chrysoutb.  a  massive,  reddish-brown  mineral  from  the  talcose  schist  of 
Pfunders  in  the  Tyrol,  having  some  resemblanoe  to  boltonite,  and  Q-.=8'25.  Contains,  accord* 
ing  to  Damour  (Ann.  d.  M.,  IV.  viii.  90),  3*5  to  6*3  of  titanic  acid,  with  6  p.  c.  of  protoxyd  of  iron. 
For  analyses  see  Nos.  1  and  2  on  page  267. 

The  condition  of  the  titanium  has  not  been  satisfactorily  ascertained.  There  is  a  deficiency 
of  Bilica  which  it  may  supply.  But  if  it  exists  in  the  miueral,  as  titanic  iron,  the  rest  is  a  mag« 
neeian  chrysolite,  like  boltonite,  with  but  little  ^e  replacing  l^g. 


§1 

M 

Ag 

1.  FanterUe      42*41 

63*30 

0-17 

61-16 

3.        "              42-82 

<r. 

64-44 

268.  MONTIOBLLmi.    Brooke,  Ann.  PhlL,  1831.    Batrachit  Breiih^  Char.,  307,  1882. 

Orthorhombic,  and  isomorphotis  with  chrysolite.  Occurring  planes,  i-i, 
t-2,  /,  1-i,  2-2.  In  crystals.  Also  massive,  with  two  cleavages  inclined*to 
one  another  115°,  and  another  diagonal  to  this  angle. 

n.=5— 5-5.  G.=3'03— 3'25.  Lustre  vitreous,  slightly  resinous  in  the 
massive  variety.  Colorless,  yellowish-gray,  pale  greenish-gray,  and  whitish. 
Streak  uncolored.  Transparent  to  translucent.  Fracture  more  or  less 
eonchoidal. 

Var.— (1)  MimticeiHie,  in  colorless  to  yellotnsh-gray  crystals,  from  Yesuviui;  G.=3-119- 
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})*245.    (2)  JBatrachite^  deavable  masBive,  of  a  pale  greenish-graj  color,  or  wliitiah;  GL=SO 
Breith, 

Oomp.— <i  Ca  +  i  iifsf  Si=  Silica  88-6,  lime  35'9,  magpesia  25*6=100.    One-eighth  of  the  ] 
ia  replaced  by  te.    Analyses:  1,  Rammelsberg  (Pogg.,  cix.  669);  2,  id.  (Pogg.,  li  446): 


Si 

*e 

Sig 

Ca 

ign. 

1.  MorUicdHU 

37-89 

6-61 

2204 

84-92 

—100-46  tlamnL 

2.  BatrachUe 

87-69 

2-99 

21-79 

35-46 

1-27=99-19  Ramm. 

Pyr.,  etc.~B.B.  rounded  only  on  the  edges.  Soluble  in  dilute  muriatic  add  to  a  dear  soluii 
which  on  heating  gelatinises. 

Ob8.>-Monticellite  occurs  in  crystals  imbedded  in  granular  limestone  with  mica  and  augite, 
1ft.  Somma.  BairachiU  is  found  in  small  masses  containing  blade  spinel,  at  Mt  RiDsoni  in  i 
Tyrol 

MonJticeOite  was  named  after  the  Italian  mineralogist,  Montioelli  ,*  Bairaehite  from  Blr^  x"^!  fi 
in  allusion  to  the  color. 

269.  OHRTSOUTB.  Smaragdus?,  Beryllus?,  pt  VeL  Topazos?  pt  PUn,  Not  ChrysoliU 
[=Topaz]  P^n.,  xrxviL  42.  Chrysolit,  Gemma  pellucidissima  colore  yiridi  subflayo  in  i^ 
Ihgad  (description  alflo  says  quadrangular,  infusible,  eta),  WaXL^  Min.,  118,  1747.  Peri< 
ordinaire  [not  the  Oriental]  dPArgenviUe,  Orykt.,  161,  1766.  Gulgron  Topas= Chrysolit  Cran 
Min.,  43,  1758.  Chrysolite  ordinaire  de  LU^  Crist,  230,  1772,  iU  271,  1783  [not  Peridot 
Oeylan=Tourmaline  ib.,  IL  346].  Krisolith  Wcnu,  Bergm.  J.,  873,  1789+ Olivine  (fr.  basi 
[=Chrysolite  des  Volcans  -FbH;V»,  Tivarais,  1773.]  TTcm.,  ib.,  55,  1790.  Peridot  E,,  Tr„ 
1801.  Hyalosiderit  Wdkhner^  Schw.  J.,  xxxiz.  65,  1823.  Qlinkit  BamanovsH,  Bergjoun 
Buss.,  Oct.  1847;  ident.  with  Chrysolite,  Beck,  Yerh.  Mm.  Ges.  St.  Pet.,  244,  1847. 

Orthorhombic.  I A  7=94°  2' ;  0  A  l-t=128°  28' ;  a :  J :  c=:l-2588 : ! 
1-0729. 


0  A  1-2=125^  45'. 
C>  A  1=120  10 

O  A  f-|=114  48 
O  A  1-1=149  36 

236 


0  A  1-1=130°  26i' 

1  A  1,  raac.,=107  45 
1  A  1,  br.,=101  32 

i-£  A  i-2,  ov.  i-t,=130  2 
287 


i-|Ai-|,  ov.  i-i,=108^'] 
i-2  Ai-2,  ov.  i'i,=123  34 
i-i  A  1-2=137  21. 
f-t  A  f^=119  12 


a     a 


n 


HtKW     \e^ 


0 

1^ 

14 

1-T 

1-2 

1 

L 

i-l 

t-i 

— 

2- 

♦-2 

/ 

H 

i-2 

i. 

Obsenred  Planes. 

Cleavage :  i-x  rather  distinct.  Massive  and  compact,  or  granular ;  usual 
in  imbedded  grains. 

H.=6— 7.  G.=3-33— 3-5.  Lustre  vitreous.  Color  ffreen — common 
olive-green,  sometimes  brownish,  grayish-red,  grayish-green.  StreJ 
usually  uncolored,  rarely  yellowish,  transparent — translucent.  Frs 
ture  conchoidal.     Double  refraction  positive;  obtuse  bisectrix  normal  to  i 

Oomp.,  Var-— (Mg,  Je)'Si,  with  traces  at  times  of  Mn,  6a,  ]5ri  The  amount  of  ta  var 
mach.    When  there  are  9  f'e  to  50  Ag  (anaL  5,  7),  the  ratio  of  f^e  to  Mg  is  1 :  10 ;  when  16 
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to  4 ;  "rj  (anal.  22)  nearly  1:5;  when  22|  te  to  39 S[?  (anol.  26)  nearly  1:3;  when  28J  f'o  to 

J.  Mjr.  as  iu  hytheideriie^  the  ratio  is  1  :2,  and  the  special  formula  (|Mg+Jti'e)*Si,  or  2]Slg' 
>i-r  Vii'  .si.     liiis  species  is  ordinarily  divided  into 

1.  PreciofiS.  Of  a  pule  yellowish -green  color,  and  transparent,  so  as  to  be  fit  for  jewelry ;  0.= 
s-i4 1,  :v:;5 1 4.  Occasionally  seen  in  masses  as  large  as  *'  a  turkey's  ej^g,''  but  usually  much  smaller. 
it  has  long  been  brought  from  the  Levant  for  Jewelry,  but  the  exact  locality  is  not  known.  AVell- 
defined  crystals  of  chrysolite  an  inch  across  are  very  uncommon.  The  proportion  of  Iron  to  niag- 
aesia  may  be  either  small  or  large,  as  in  the  following. 

•J.  Common;  Olivine  of  Werner.  Dark  yellowish-green  to  olive- or  bottle-glass-green;  G.= 
VS.W,  fr.  Etna.  Commonly  disseminated  in  basalt  and  lavas,  in  grains,  and  also  at  times  in  large 
Qjas.^es  having  a  rectangular  outline,  showing  that  they  are  crystals,  although  made  up  apparently 
of  grains;  tliese  masses  sometimes  weighing  30  lbs.     Also  constituting  rocks. 

iJiittkiie  is  pale-green  chrysolite  from  talcose  schist;  G.=3'39— 3-43,  Herm.  ffyalosideriie  is  a 
rery  fLTruginous  kind  (anal.  27) ;  the  specimen  analyzed  was  partially  decomposed,  being  irides- 
eeitt  and  submetallic  in  lustre. 

Analvses :  1 ,  2,  Daraour  (Ann.  d.  M.,  V.  viil  90) ;  3,  Genth  (Ann.  Ch.  Pharm.,  Ixvi.  20) ;  4,  id. 
(Am.  f.  ScL,  11.  xxxiii.  199);  5,  Manice  (ib.,  xxjd.  359);  6,  7,  Stromoyor  (GeL  Anz.  Gott.,  1824, 
2'»5i;  Pogg.,  iv.  193);  8,  Walmatedt  (Ak.  H.  Stockh.,  1824,  il  359,  and  Sohw.  J.,  xliv.  25);  9, 
Ifauau  (Verli.  G.  Beichs.,  1867,  71);  10,  Kjerulf  (J.  pr.  t:h.,  bcv.  187);  11,  Rcuter  (ZS.  (J.,  xvi. 
312);  12,  Miideluag  (ib.);  13,  Waltorshausen  (Vulk.  Gest.,  117);  14,  Rammelsberg  (Min.  Ch.. 
438):  15,  Walmstedt  (L  c.) ;  16,  Stromeyer  (1.  c.>;  17,  Kalle  (Raram.  Min.  Ch.,  438);  18,  Damour 
(Bull  G.  Soc,  II.  xix.  414);  19,  Rammelaberg  (L  c.);  20,  Walmstedt  (L  c);  21,  Dovillo  (Et 
(ieol.  Canaries);  22,  Lappe  (Pogg.,  xliiL  669);  23,  Schmid  (Pogg.,  Ixxxiv.  501);  24,  W.  v.  Bed. 
(Verb.  Min.  St.  Pet,  1847);  25,  Domeyko  (Ann.  d.  M.,  IV.  xiv.  187);  26,  T.  S.  Hunt  (Am,  J 
Sci.,  II.  xxix.  283) ;  27,  Walchner  (Schw.  J.,  xxxix.  65) : 


11. 
l:i. 
13. 
14. 
15. 
16. 
17. 
1» 
19. 
2... 
2]. 
Tl. 

24! 

2.3. 
2rt. 
27. 


Pfunders,  hnJu-rd, 

i;  {( 

Heda 

Webster,  N.  0.,  gvh. 

Thetford,  Vt 
VogeUberg 
(/rtenUil  Chrysoliie 
Isen^ieso 
Xorwa}'.  a  rock 
Eifel,  v:ine-yw. 
Dun  Mtn.,  IhmyU 

Etna 
Petscliau 
Pallas  meteorite 

?  meteoric 

Vesuvius 

Lake  Lherz 

Carlsbad 

Mt.  Somma 

C.  Verdea,  Fogo  I. 

G  reenlana 

Aucama^  inetsoric 

GiiTikite 

Aniuclo,  Chili 

Near  Montreal 

Ilyalosideriie 


ft  5-30,  It  l-75=99-80  Damour. 

ti  3-61,  n  1  7l=v^9*04  Damour. 

Xl  tr,,  S:i  0-32,  Co  ir.-H)0  Genth. 

OaO-04,  NiO-41,gangue  1-28,  ign.  (»-69 

rriu«-06  Genth. 
=  100-36  Manice. 

XlO-19,  Ni  0-37  =  i»9':»l  Stromeyer. 

Al  0-22,  ]S'i  0-32=9&-.i8  Stromeyer. 

Al  0"O6=  100-55  Walmstedt. 

Al  o  10,  Ni  0-23  ign.  47 1=09-7  .iHauan. 

Si  0-18,<^V  0-004,  ign.  01 2=  100-72  Kj'lf. 

NI  Co,  Na,  ir.  li  057  =  100-16  Pouter. 

Ni  <r.,fi  0-49=100-17  Madelung. 

Al  0-64,  Ni  0-20,  I'l  104=100-j2  Walt 

Al  0-23   Ca  2-3r)=99-8.-)  Ramm. 

*1  Ir.,  Ca  <r.=  100-39  Walmstedt 
=  i*9-79  Stromeyer. 
=  99-39  Kalle. 
=  99-05  Damour. 
=  loO  Raminelsberg. 

Al  018=lOO-2+  Walmstedt 

Al  «i-8i),  Ca  5-12  =  99-35  Deville. 

Al  0-06  =  99-91  Lappe. 
=  99-10  Schmid. 
=  100-72  Beck. 
=  1 00  Domeyko. 
=  99-30  Hunt 

*1  2-21,  It  2-79,  Cr  fr.=99-23  Walchner. 


'  With  Bome  NL 


Berzelias  detected  oxyd  of  tin  in  the  olivine  of  the  Pallas  meteorite ;  R\immler  a  trace  of  arse- 
nous  acid  A.  Erdmaiin  found  a  trace  of  fluorine  in  tliat  of  Elfdalen,  and  of  Tuiiabcrg.  Walch< 
ncT  obtained  in  anal.  26  0*330  grms.  of  f'e  (out  of  1*040  grms.  under  analysis),  from  which  he 
deduced  30*9  grms.  of  f'e,  or  29*71  p.  a 

P3rr.,  eftc. — B.B.  wluteng.  bat  is  infusible;  with  the  fluxes  gives  reactions  for  iron.  Kyalosi- 
derite  and  other  varieties  rich  in  iron  fuse  to  a  black  magnetic  globule.  Some  varieties  (n^o  re- 
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actioos  for  titanic  acid  ana  ma  jganose.    Decomposed  by  muriatic  and  sulphuric  acids  with  sepai 
tion  of  gelatinous  silica.     G.  before  ignition,  8*389;  after,  8*378. 

Obs. — A  common  constituent  of  some  eruptive  rocks;  and  also  occurring  in  or  among  mel 
morphic  rocks,  with  talcose  schist,  hypersthcue  rocks,  and  serpentine;  or  as  a  rock  formatioi 
also  a  constituent  of  many  meteorites.  The  eruptive  rocks,  biasalt  and  basultic  lava,  con8ii<t 
chrysolite  (tlie  variety  olivine),  along  with  labradorite  or  other  feldspar,  and  augite.  Tliou| 
usually  in  grains,  it  is  sometimes  in  rectangular  masses  several  inches  thick. 

A  chrysolite  rock  occurring  at  L.  Lherz,  consisting  largely  of  chrysolite,  has  been  called  Lhcrzoh 
(See  p.  147,  under  Spixel).  The  dunyie  of  F.  v.  Hochstetter  (ZS.  G.  Ges.,  xvi.  34 1 )  is  tiie  same  roc 
according  to  Sandberger.  The  latter  has  a  grayish-green  color,  and  greasy  and  vitreous  lustre,  wi 
G.=3-295,  and  occurs  with  serpentine  rodt  in  Dun  Mtn.,  near  Nelson  in  New  Zealand.  AuotL 
similar  rock  from  Moravia,  called  picryte,  consists  half  of  chrysolite,  along  with  feldspar,  diallag 
hornblende,  and  magnetite.  Another  from  Norway  (called  OlivinfeU  in  Grcrman,  or  olivine  rock)  h 
very  nearly  the  composition  of  pure  chrysolite  (anal  9);  G.=8'24— 3-32,  Kjenilf  (I.  c);  gran 
lar  in  texture ;  of  olive  to  bottle-green  color ;  it  contains  some  talc,  tremolite,  and  bronzite. 

Occurs  in  eruptive  rocks  at  Vesuvius,  Sicily,  Heda,  Sandwich  Islands,  and  most  volcanic  ii 
ands  or  regions;  at  Expailly  in  Auvergne;  at  Unkel,  on  the  Rhine,  crystals  several  inch 
long;  at  Kapfenstoin  in  Lower  Styria,  in  spheroidal  masses;  at  Sasbach  and  Ihringen  in  Kaise 
stuhl,  Switz.;  near  Freiburg,  Baden,  in  dolerito,  a  variety  containing  much  iron  [liycdosidi 
tie) ;  in  Thetford  and  Norwich,  Vermont,  in  boulders  of  coarsely  cryst  basalt,  the  crystals 
masrcs  several  inches  through ;  in  dolerite  or  basalt  in  Canada,  near  Montreal,  at  Rougemont  ai 
Mounts  Royal  and  Montarville  (anal.  26). 

In  talcose  schist,  found  near  Kyschtimsk,  N.  of  Miask,  and  near  Syssersk  in  the  Ural,  in  gree 
ish  imbedded  nodules  {glinkiie,  anal.  24);  id.  at  Webster,  in  Jackson  Co.,  N.  C.  (G.=.'i'28X  aloi 
with  serpentine,  pyrosclerite,  and  chromite ;  with  chromite  in  Loudon  Co.,  Va. ;  in  Lanca.«?t 
Co.,  Pa ,  at  Wood's  mine,  with  serpentine  and  chromite  (Geiith) ;  near  Media,  Delaware  Co.,  Pj 
with  hornblende,  magnetite,  and  chromite.     In  hyperstheue  rock  at  Elfdalen. 

Among  the  meteorites  containing  chrysolite,  there  are  the  Pallas  from  Siberia,  others  fro 
Atar'ama,  Steinbaoh,  etc. 

On  cryst.,  Kokscharof,  Bull.  Ak.  St.  Pet,  ix.  235.  Gives  1-2  A  1-2,  ov.  0,=71*>  30',  whence  (J 
1-2=125'  45',  t-2  A  t-2,  ov.  i-i,=49'  55',  whence  ov.  i-j  =  13U*'  5'. 

Most  of  the  crystals  are  fragile,  and  therefore  unfit  for  use  as  gems. 

Named  from  ymxros,  gold,  and  XiQu.    The  hyalosiderite,  from  'oiA/f,  gla.S8,  and  frionpoc,  iron. 

The  Chnfiiolithus  of  PUuy  wan  probably  our  topaz;  and  his  topaz  our  cJirysoliie.  But  Plinj 
statement  that  '*  topazes  "  is  the  largest  of  all  the  precious  stones,  and  that  a  statue  4  cubits  hi^ 
was  made  of  it,  shows  that  ho  confounded  together  different  stones,  since  solid  chrysolite  crysta 
are  never  ns  large  as  some  topaz  crystals,  and  two  inches  is  an  extraordinary  magnitude.  T! 
hardness  mentioned,  that  it  yields  to  the  action  of  the  file  and  wears  with  use,  is  right,  and  seen 
to  prove  that  true  chrysolite  Was  included  under  the  name  of  topazion.  It  came  from  an  island 
the  Rod  Sea,  and  was  very  highly  valued.  It  is  stated  by  Diodorus  Siculus  to  have  resenihh 
glass,  but  to  have  had  a  remarkable  golden  appearance,  especially  conspicuous  at  night  (Kingt. 

Alt — Alteration  of  chrysolite  often  takes  place  through  the  oxydation  of  the  iron;  tl 
mineral  becomes  brownish  or  reddish-brown  and  iridescent  It  also  splits  into  thin  lannn:e  i 
tlie  change  goes  on,  sometimes  so  as  to  resemble  a  mica.  A  basalt  thus  changed  Was  on« 
pointed  out  to  the  author  as  a  mioA  slate,  although  no  further  change  had  taken  place  than  th 
here  mentioned.  Chusitt,  LtmbilUe,  and  Sideroclepte  o{  ^ussure  (J.  de  Phys.,  841,  i794),  all  fro 
Limburg  in  Brisgau,  are  chrysolite  more  or  less  altered.  The  process  may  end  in  leaving  tl 
cavity  of  the  crystal  filled  with  limonite  or  rod  oxyd  of  iron. 

Under  the  action  of  carbonated  waters,  the  iron  is  often  carried  off  instead  of  being  peroi; 
dized,  and  also  some  of  the  magnesia  is  removed  at  the  same  time;  and  thus  may  come  seipt 
fontf,  picrosmme,  which  often  retain  the  crystalline  form  of  chrysolite.  A  further  change  inj 
produce  steaiiU  and  other  magnesian  species. 

For  analyses  of  altered  chrysolite  see  Walm.stedt,  in  Ak.  H    Stookh.,  1824,  and  Ramm.  Mi 
Ch.  441;  Rhodius  in  Aun.  Ch.  Pharm.,  Ixiii.  IIG,  and  Ramm.  Min.  Ch.,  441;  Lewinstcio 
Jahresb.,  186<),  767;  A.  Madelung,  Jahrb.  G.  Reichs.,  xiv.  1,  Jahrb.  Mm.,  1861,  628;  W.  Juu 
B.  H.  Ztg.,  xxii.  289. 


260.  FAYAUTB.     G.  O.   Gmdin,  Fogg.,  li.  1839.      Eisenperidot,  Eiseuglas,   Germ.    Ire 
Chrysolite.    Anhydrous  Silicate  of  Iron. 

Massive,  crystalline.     Cleavage  in  tvo  directions  at  right  angles  to  on 
another. 
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II.=6-5.  G.=4-4:-14 ;  4-138,  Fayal ;  4006, Ireland,  Delesse,  Lustre 
netalloid,  somewhat  resinous  in  the  fracture.  Color  black,  greenish,  or 
.wwnish-black ;  sometimes  iridescent.  Opaque,  Fracture  imperfectly 
D'HclioidaL    Attractable  by  the  magnet, 

Comp.— f e* §i=Saica  29*5,  protoxyd  of  iron  70-5=100.  Analyses:  1,  Gmelin  (Pogg.,  li. 
r>i:  iFellenberg  (ib.);  3,  Rammelsberg  (Min.  im.,  435);  4,  Thomson  (Min.,  I  461);  6,  Delesat 
^G.  Ft.,  ILx.  568): 

Cu 

0-86,  Fe  S  2*33=98*78  Gmelin. 

0-31,  -ph  l-55=99-81  FeU. 

1  29,  Fe  S  3  35=100-61  Ramm. 

=10011  Thomson. 

=98*41  Delesse. 

Pyr.,  etc — ^Fuses  readily  to  a  black  magnetic  globule.    Gelatiniases  with  acids. 

Obft.~From  the  Moiirne  Mts.,  Ireland,  at  Slavcarrach,  near  Bryansford,  in  pegmatite ;  forms 
Bodiilts  in  Tolcanic  rocks  at  Fayal,  of  the  Azores.  Obsidian  or  volcanic  glass  often  approaches 
-^yiltte  in  composition. 

Arti£ — Iron-chrysolite  sometimes  occurs  in  crystals  as  a  furnace  slag,  as  noticed  by  Hausmana 
ia  .311  and  later  by  Mitscherlich  and  others.  The  vti/kaniscfies  Eisenglas  of  Klaproth  (Beitr.,  ▼. 
::!.i.  which  aAbrded  the  above  compocition,  was  a  slag  according  to  G.  Rose.  It  is  a  common 
^Anct  of  tlie  puddling  furnace. 

^51.  lRO!f-MANOA»ESB  Chrysoute.  {A.  Erdmanu,  Ak.  II.  Stockh.,  1849 ;  var.  olivine,  his  Min., 
l'\  b53.)  Near  fayalite,  but  contains,  besides  protoxyd  of  iron,  some  protoxyd  of  manganese 
^ ' .  -:>e,  with  also  a  little  magnesia,  approaching  thus  hyalosiderite. 

OLe  of  three  agreeing  analyses  afforded  £rdmann  (L  c.): 


Si 

^ 

te      An 

Ag 

Ca 

L  Fayal           3024 

3*54 

58-27     3  54 

2.     **              2915 

4-06 

6095    0-69 

2-38 

0-72 

1     «               28-27 

3-45 

63*80 

ir. 

0-45 

4.  Savcarrach  29*60 

68-73     1*78 

5.          *'          29-60 

tr. 

63-54    5*07 

0*30 

Si 

£l 

*e 

l^ln 

Mg 

Ca 

29-16 

1-56 

65-87 

8-47 

3-28 

2-29=100-58. 

it  gives  the  formula,  6  J^e'Si  + 1  >fn'  Si+(>fg,  Ca)*  Si,  Rammelsberg.  It  occurs  in  a  gneissoid 
rxk  called  EtUttnifte,  consisting  in  part  of  augite  and  garnet,  at  Tunaberg  in  Sweden. 

\  ftrrMce-productj  which  is  a  titfie-iron-manganese  chrysolite,  has  been  observed  in  dove-brown 
^ftals  at  an  iron-furnaee  in  Easton,  Pa.  An  analysis  afforded  Dr.  C.  T.  Jackson  (Am.  J.  8ci., 
Q  ii  roti),  Si  3:i-70,  Ca  31-80,  Fe  18*()0,  An,  Mn  14-90,  'A\  3-50=HH-i^0.  Taking  the  iron  and 
aiaaganese  as  protoxyd,  as  so  regarded  by  Dr.  Jackson,  the  formula  is  (Ca,  f'e,  i/Lnf  Si. 

262.  TBPHROITE.    Tephroit  Breith,,  Char.,  278,  1823,  212,  329,  1882. 

Orthorhombic.  Crjstalline-massive.  Cleavage  in  three  directions  rec- 
ta.ngiilar  in  intersection,  one  perfect,  a  second  a  little  less  so,  the  tliird 
imperfect,  or  rather  indistinct. 

il.=5'5— 6.  G.=4— 4'12.  Lustre  somewhat  adamantine.  Color 
zravitih  flesh-red,  reddish-brown,  and  rose-red,  to  ash-gray,  smoky-gray. 
Streak  pale  gray.  Darkens,  on  exposure,  to  brown  and  black.  Translucent 
— >uutranslucent.  Optic-axial  plane  parallel  to  plane  of  perfect  cleavage ; 
divergence  for  red  rays,  159°  1' ;  in  oil,  84°  19'. 

Var.— 1.  Normal  (anal  1-6).  2.  Magnesiar^  or  pieroiepTiroile  (anal  6-9).  Gr.  of  No.  6,  a  brown 
^<i  3*97 ;  of  No.  7,  a  red,  3*87.     Resembles  much  a  cleavable  feldspar.^ 

Comp.— in'  Sl=Silica  29-8,  protoxyd  of  manganese  70*2  =  100 ;  or  (Sn,  &g)'  Si.  Analyses : 
ITIiomson  ^Min.,  1,  614);  2,  Rammelsberg  (Pogg.,  Ixii  146);  3,  H.  Deville  (DescL  Min.,  i.  38); 
^.  0.  J.  Brash  (Am.  J.  Sd.,  II.  xxxvil  66);  5,  Igelstrom  (OSfv.  Ak.  Stockh.,  1865,  228);  6,  7,  P. 
''-;erand  A.  Hagae  (see  Na  4);  8,  Damour  (Ann.  d.  M.,  YL  iL  339);  9,  Igelstrom  (I  c): 


§i       te 

An 

2n 

% 

Ca     ign. 

L  Pnmklin 

29-64     0-82 

66-60 

__ 

2-70=99-76  Thomson. 

-SparU 

28-66     2-92 

68-68 

~ 

—     — =  1 00-46  Rammelsberg, 
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Si 

*^e^ 

iSin 

Xn 

Mg 

Oa 

ign. 

3.  Sparta 

28-37 

2-16 

5931 

7-58 

2-16 

0-39 

— =99-J)7  DeviUe. 

4,       " 

80-19 

1-09 

65-09 

0-27 

1-38 

1-04 

0-:n- 99-93  Brush. 

5.  Paisberg,  red 

30-82 



56-83 

— 

2-79 

5-37 

2-20=08-01  Ipiels^trom. 

6.  Sparta,  brown 

30-65 

1-52 

52-32 

5-93 

7-73 

1-60 

0-28=99-93  Collier. 

7.       "       red 

31-73 

0-23 

47-G2 

4-77 

14-03 

0-54 

0-35 =99-27  Hague. 

8.  Franklin 

29-95 

1-96 

36  43 

11-61 

18  60 

1 -71  =  100-26  Damour. 

9.  Paisberg,  brown 

3136 

415 

44  07 

17-71 

Ir. 

0-87,  Ph,  Is,  0  <r.=98-16  Ige 

Analysis  No.  4  was  of  a  specimen  received  from  fireithaupt,  as  the  original  tephroite ;  Nos 
7,  from  specimens  obtained  by  Brush  at  Stirling  Hill,  in  Sparta.  The  zinc  in  anal.  3-7  was  i 
doubtedly  from  mixed  zincite,  this  mineral  occurring  as  a  thin  scale  or  lamina  in  the  direction 
the  cleavage,  and  hence  often  covering  cleavage  surfaces  (Brush).  AnaL  7  corresponds  to  (f  '. 
+  i  Mg)  Si ;  anaL  8,  to  (i  Mn+i  Mg)  Si ;  and  in  anal.  9,  Mu  :  Mg=5  :  4. 

Pyr.,  etc. — B.B.  fuses  at  3 '6  to  a  black  scoria.  Gelatinizes  perfectly  in  muriatic  acid  witlu 
evolving  chlorine.  With  the  fluxes  gives  reactions  for  manganese  and  iron.  The  ningn«< 
variety  fuses  at  4  (No.  6)  to  6  (No.  7). 

Obs. — Found  at  Stirling  Hill  in  Sparta,  N.  X,  with  zincite,  willemite,  and  franklinite.  in  elf 
able  masses ;  also  at  Paisberg,  in  Wermland,  Sweden,  along  with  rhodonite  and  other  mangant^ 
minerals ;  at  Sj()grufvan,  with  hausmannite. 

The  name  tapkroite  is  from  Ttpp6i.  ash-colored.  BreithaupVs  original  specimen  was  from  1 
collection  of  H.  Heyer  at  Dresden. 

262.\.  Hydeotkphboite.  L.  J.  Tgelstrom  has  described  ((Efv.  Ak.  Stookh.,  1865,  r,05' 
hydrous  tepliroite  from  Paisberg,  which  has  a  pale  reddish  color,  a  colorless  streak,  an«i  11.  - 
gelatinizes  with  acids  and  yields  water.  He  obtained  in  an  analysis  Si  28-40,  Mn  0-49,  Mn  3  .- 
Mg  11-89,  Ca,  te  tr.,  ti  6  85=10013,  and  corresponding  to  (Mn,  Mg)"  Si  +  f  fl-  It  may  be 
altered  tephroite. 

A  black  silicale  of  manganese  from  Klapperud,  Dalccarlia,  having  a  submetallic  lustre  and  x 
lo wish-brown  streak,  aflForded  Klaproth  (Beitr.,  iv.  l:>7)  Si  2')  0,  Mn  55  8,  tL  13-0=9.S-8  =  ilu'' 
+  2  It,  agreeing  with  the  tephroite,  excepting  tlie  water.  Klaproth  obtained  60  p  a  of  jSdu,  ^ 
whence  the  above  is  deduced  by  Berzelius. 

263.  KNBBEIilTI].    Knebelit  Bobereiner,  Schw.  J.,  xxl  49,  1818. 

Crystalline  massive. 

H.=6'5.  G.  =  3-714,  Dobereiner;  4*122,  Erdmann.  Lustre  glistenin 
Color  gray,  spotted  dirty-white,  red,  brown,  and  green ;  also  ffrayisli-l)la( 
to  bla^.     Opaque  to  translucent.     Brittle ;  fracture  subconcTioidal. 

Oomp. — (i  ^e+^  ftn)'  Si=Silica  296,  protoxyd  of  iron  35*5,  protoxyd  of  manganese  34  S 
100.  Analyses:  1,  Dobereiner  (Schw.  J.,  xxL  49);  2,  A.  Erdmann  (Daunemora  Jcmmalmsfi 
p.  64): 

Si  *e  An  litg 

1.  Dmenau  32*5  32-  35'  =99-5  Dobereiner. 

2.  Dannemora  30-26        34-80        34*47        0*25,  Xl  1-59  =  100-87  Krdmann. 

"Pyr,,  etc. — According  to  D5bereiner,  unaltered  B.B.,  but  Erdmann's  mineral  fused  easily  tc 
lustreless  magnetic  bead,  and  gave  with  the  fluxes  reactions  for  iron  and  manganese.  Dcc«j 
posed  readily  by  muriatic  acid  with  separation  of  gelatinous  silica. 

Obe. — The  mineral  analyzed  by  Dobereiner  was  from  an  unknown  locality,  but  G.  Suck< 
(Eenng.  Ueb.  Miu.,  1855,  93)  states,  on  the  authority  of  Knebel,  that  it  was  found  in  gran 
near  ihnenau.  The  Dannemora  mineral  is  grayish-black  to  black  in  large  masses,  light  gray 
the  thin  edges,  and  is  stated  to  cleave  parallel  to  a  prism  of  about  115". 

Named  after  Major  von  Knebel. 


264.  LBUOOPHANTTB.    Leukophan  Esmark^  Ak.  H.  Stockh.,  1840,  191;  Tamnan,  Fog 
zlviii.  604.    Leuoophane. .  Leuoofanite. 

Orthorhombic.  /A  /  about  91°  (90°  to  93°,  Greg;  91°  3',  B.  &  M. 
OM'i,  ealc.,=145°  52'.  Approximate  angles,  0  A  2=117°-118°  3( 
0  A  2-1=126°  25'.     A  plane  m-n  on  0=140°  30',  on  one  plane  /=12< 
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80',  on  other  /=101°  30',  Greg.  Crystals  tabular  and  nearly  rectangular. 
Cleavage  :  basal  perfect ;  imperfect  in  another  direction,  inclined  126°  25' 
tt"  the  base ;  and  perhaps  in  a  third,  at  right  angles  to  0.  Usually  ma» 
Mve. 

H.=3*5— 4.  G.=2*974.  Lustre  vitreons  on  a  cleavage  surface.  Color 
pale  dirty  green  to  wine-yellow ;  thin  fragments  transparent  and  colorless, 
rowder  white,  and  stron'gly  phosphorescent,  whether  heated  or  struck. 
Electric  when  heated.  Optically  biaxial;  bisectrix  normal  to  the  base, 
])lane  of  axes  the  macrodiagonal ;  Descl. 

Oomp.— O.  ratio  for  ^  5,  Si=3  ;  3  :  10;  (i  (Ca,  Sra)  +  i  Bb)»  §i  +  f  Si;  or  else  with  half  the 
excess  of  silica  basia  Part  of  the  oxygen  replaoed  by  fluorine.  Analysea :  1,  Erdmann  ( Ak.  H. 
Stockh.,  1840) ;  2,  Rammelsberg  (Pogg.,  zcviii.  257) : 


Si 

£1 

Be 

i£n 

Ca 

Iffa 

* 

¥ 

1. 

47-82 

11-51 

1-«H 

26-00 

10-20 

0-31 

617=102-02  ErdmanxL 

2. 

47-U3 

1-03 

10-70 

tr. 

23-37 

11-20 

0-30 

6-57-100-43  Ramm. 

O.  Tatio,  leaving  out  of  view  the  fluorine,  for  Ca,  Se,  Si,  from  annl  1,  3 :  3  :  106 ;  from  2, 
2  :  2-8  :  10*0. 

Pyr.,  etc. — In  the  closed  tube  whitens  and  phosphoroiicos  with  a  purple  light  B.B.  in  the 
forceps  phosphoresces  and  fuses  with  intumescence  at  3  to  a  clear  colorless  glass,  which  becomes 
opaque- white  on  flaming;  imparts  an  intense  yellow  color  to  the  flame.  Fused  with  salt  of  phos- 
phorus in  the  open  tube  gives  the  reaction  for  fluorine. 

Obs. — Leucophano  occurs  in  syenite  with  albite,  eUeolite,  and  yttrotontalite,  on  the  small  rocky 
iislet  Lamoe,  near  the  mouth  of  the  Ijaugesund  fiord  in  Norway,  where  It  was  found  by  Esmark. 
It  resembles  somewhat  a  light-greon  variety  of  apatite. 

Named  from  Ar»cd$,  white,  and  tpaim-*^  /appear. 

On  cryat.,  see  Greg,  PhiL  Mag.,  IV.  ix.  510;  Dana,  Am.  J.  ScL,  II.  xxl  205 ;  Desd.  Min.,  L  144. 

265.  WOHUaRrm.  Wohlerlt  Sdieenr,  Pogg.,  liz.  327,  1843. 

Orthorhombic.  I A  7=90°  nearly,  O  A  1-1=144°  37' ;  a :  J :  <?=0-7162 : 
1:1± 

O  A  |-t=l«0°  27' 

(9  A  1-2=133  11 

O  A  V-^=117  07 

O  A  1-2=141  30 
i-l  A  i-2=116  34 
i-lAl=lS6  ± 
i-iAiri,  ov.  t-i,=126  52 
t-i  A  i-S,  ov.  i-2,=143  8 
^tA^i,  ov.  0,= 140  54 

In  tabuhoi'  crystals  and  prisms.   Cleavage :  i-i 
(lihtinct  and  easy.     Also  granular. 

n.=5'5.  G.=3*41.  Lustre  vitreous,  inclining  to  resinous.  Color  light- 
yellow,  wine-,  honey-,  resin-yellow,  brownish,  grayish.  Streak-powder  yel- 
lowish-white. Transparent —subtranslncent.  Fracture  more  or  less  con- 
ehoidal*— splintery. 

Oomp.— O.  ratio  for  (Ca,  fig,  :5ra),  Zr,  §i,  (f'e,  >In).Cb= 9-7 8:  5-08:  15-89:  0-77  :  3-67  ;  from 
ik^eerer's  analysis  (la  ith  which  Hermann^s  agrees  nearly),  whence  Scheorer  deduces  a  formula 
.'nakiQ?  it  a  columbnte  of  zirconia  +  5  parts  of  a  silicate  of  soda  and  lime.  It  corresponds  well  U 
the  formula  (f  >.da,  ftg,  Na)'  -h  i^r;  §i  [  +  A  (^e,  fin)  Cb],  the  last  member  columbite. 

Digitized  by  ^OOQ IC 


OXYGEN   COMPOUNDS. 


j^nalyses:  1,  Scheerer  (L  c.);  2,  Hermann  (Bull.  Soc.  Nat  Moscon^,  xxxrill  467) : 


§i 

Ob 

Zr         Fe 

Hn 

6a        ^a 

1.  Brevig    30fi2 

14-47 

15-W       212 

1-55 

26-19     7-78 

2.       "         2916 

11-58 

22-72  *e  1-28 

152 

24-98    7-63 

239 


0-24,  %  0-4 =98-1 4  Scheerer. 
1-33=99-61  Henn. 
r 

Pyr.,  etc. — B.B.  in  a  strong  heat  fuses  to  a  jellowish  glass.  With  the  fluxes  gives  the  reac 
tion  of  manganese,  iron,  and  silica.  Dissolves  easily  when  heated  in  strong  muriatic  add,  with 
a  separation  of  the  silina  and  columbic  acid. 

Obs. — Occurs  with  elieolite  in  zircon-syenite,  on  several  islands  of  the  Langesund  fiord,  -ae&i 
Brevig  in  Norway.  Some  crystals  are  nearly  an  inch  long.  On  cryst.,  Descl.,  in  Ann.  Ch.  Phya., 
III.  A,  and  Ann.  d  M.,  Y.  zvi.  229;  Dauber,  Pogg.,  zoii.  242.  Desdoizeauz,  in  his  later  paper, 
makes  t-i  and  i4  the  vertical  faces  of  the  prism  J^  with  /A/=90''  16',  and  he  describes  the  crys- 
talB  aa  hemihedral  in  many  planes. 

266.  WILLBBfflTE.  Siliceous  Oxyd  of  Zinc,  Silicate  of  Zinc  (fV.  N.  Jersey),  Vanuxem  A  Ktathg, 
J.  Ac.  Philad.,  iv.  8,  1824.    WiUemite(fr  Moresnet)  Levy,  Jahrb.  Min.  1880,  71 ;  Ann.  d.  M.,  IV. 

.  iv.  618, 1843.  WiUiamsite,  Wilhelmite,  Villemite,  ott.  orthogr.  Anhydrous  Silicate  of  Zinc.  Hebe- 
tin  (fr.  Moresnet)  BreWu,  Char.,  130, 1832.    Troostite  (fr.  N.  J.)  Shep.,  Min.,  1st  part,  154. 183  j. 

Ehombohedral.  B  A  ^=116°  1',  0  A  ^=142^  17' ;  a=0-67378.  Ob- 
served planes:  in  crystals  fr.  K  Jersey,  i-2,  7?,— i,  1" ;  fr.  Moresnet  (9,  /, 
f.  i?Ai=148°r.  5a1"=150°5',  l*Ai-2=:151°55; 
-ffAi-2=121°  59';  iAJ=128°  30';  Levy.  Cleavan^e: 
i-2  easy  in  N.  Jersey  crystals  ;  O  easy  in  those  of  Mor- 
esnet. Also  massive  and  in  disseminated  grains.  Some-  j 
times  fibrous.  | 

H.=5-5.  G=3"89— 4-18.  Lustre  vitreo-resinous,  I 
rather  weak.  Color  whitish  or  greenish-yellow,  when 
purest ;  apple-screen,  flesh-red,  grayish- white,  yellowish- 
brown  ;  often  dark-brown  when  impure.  Streak  uncol- 
ored.  Transparent  to  opaque.  Brittle.  Fracture  con- 
choidal.     Double  refraction  strong ;  axis  positive. 

Var.— The  crystals  of  Moresnet  and  New  Jersey  differ  in  occurrlBS 
forms  as  above  described.  The  latter  are  often  quite  larare,  and  pass  umit  r 
the  name  of  irooaiite ;  they  are  commonly  impure  from  the  preseuce  oi  i 
manganese  and  iron.  G-.  of  crystals  from  New  Jersey,  3-89—4,  Vanuxem  andKeatin&r;  4i'*J, 
Herm.;  4*154,  Delesse;  from  Moresnet,  3*935,  Thomson;  4*16— 4-18,  Levy;  fi-om  Stolberg,  4-18, 
Monheim. 

Comp. — 2n'  Si = Silica  27*1,  oxyd  of  zinc  72*9  =  100.  Analyses:  1,  2,  Vanuxem  and  Keat- 
ing (1.  c);  3,  Hermann  (J.  pr.  Cli.,  xlvii.  11);  4,  Delesse  (Ann.  d.  K,  IV.  i.  213);  5,  H.  Wurii 
(Rop.  Am.  Assoc,  iv.  147);  6,  Thomson  (Min.,  i.  545);  7,  Levy  (Ann.  d.  M.,  IV.  iv.  613);  8,  Mou- 
heim  (Verb.  uat.  Ver.  Bonn.,  1848,  157);  9,  Damour  (Descl.  Miu.,  554): 


1.  Stirling 

2.  " 

3.  " 

4.  " 

5.  " 

6.  Moresnet 

7.  " 

8.  Stolberg 

9.  Greenland 


Si 

25  44 
2500 

26  80 
27*40 
27-91 
26-97 
27-05 
26-90 
27-86 


|?e      ^n 

6-60 
0-67     2-66 


1-48 
0*75 


i'e       Mn 


tr. 
0-87 
5-35 
0*78 


9*22 
2*l»0 
3-73 


0*35     - 
037 


2n 
6806 
71-38 
60-07 
6'<S3 
59  93 
68-77 
68-40 
72-91 
71*51 


lilg 


2-91 


166 


=100  Van.  k  BL 

=99-66  Van.  k,  K. 

1-00=100  Herm. 

=  1 00  Delesse. 

,  0al*6n=i00'18  WurtE 

1-25,  Xl  l-44*=99-91  Thom. 
0-30=9«*50  Levy. 

=  1 00*1 6  Monheim. 

=99-74  Damour. 


■  With  a  trace  of  lino  and  iron. 


First  analyzed  and  described  by  Vanuxem  and  Keating.  j 

,   Pyr.,  etc — B.B.  in  the  forceps  glows  and  ftises  with  difiQculty  to  a  white  enamel ;  the  vane- 
lies  from  New  Jersey  fuse  from  3*5  to  4.    The  powdered  mineral  on  charcoal  in  ILF.  gives  ? 


Digitized  by  ^OOQ IC 


UNISILIOATfiS.  368 

coating,  5eIlow  while  hot  aod  w&ite  on  oool'mg,  which,  moistened  with  solution  of  cobfdt,  and 
treated  in  O.P.,  is  colored  bright  green.  With  soda  the  coating  is  more  readily  obtained.  De- 
composed bj  muriatic  acid  with  separation  of  gelatinous  silica. 

Oba. — From  Yieille-Montagne  near  Moresuet,  between  Liege  and  Aix-la^Chapello,  iu  crystals  and 
massive,  the  crystals  but  a  few  millimeters  in  length ;  also  at  Stolberg  near  Aix-la-Chapelle ;  at 
Raibel  in  Carinthia ;  as  Kucsaina  in  Servia  and  in  Greenland  in  compact  quartz.  In  New  Jersey 
at  both  Franklin  and  Stirling  in  such  quantity  as  to  constitute  an  important  ore  of  zinc.  It 
occurs  intimately  mix^  with  zlncite  and  franklinite,  and  is  found  massive  of  a  great  variety  of 
colors,  from  pale  honey-yellow  and  light  green  to  dark  ash-gray  and  flesh-red;  sometimes  in  crys- 
tais  {trooslUe)  six  inches  long  and  an  inch  or  more  thick,  imbedded  in  franklinite  and  also  in 
calcite. 

Named  by  Levy  after  William  L,  King  of  the  Netherlands. 

267.  PHENAOITE.    Phenakit  2f.  v.  Nordenskiold,  Ak.  H.  Stockh.,  160,  1823,  Pogg.,  xxzL  6V 

Rhombohedral ;  often  liemihedral.  H  A  J?=116°  36',  0  A  ^=142°  38', 
Kokscharof ;  a=0*661065.  Observed  planes :  rhombohedi'ons,  li,  -2,  -1, 
-i ;  scalenohedronB,  1*,  1*  -2",  f  "  (bevelling  terminal  edge  of  li)  ;  pyramids, 
1-2,  ^2  ;  prisms,  /,  i-2,  t-f ;  hemihedral,  f  |-|,  [  |-f ,  f  3-f ,  [Koksch.  Min. 
liussl,  ii.  308,  iii.  81. 

a  A  7=127°  21'  H  A  -2=160°  35'  2^0 

Ii  A  i.2=121  42  ^  A  -J=148  18 

f-2  A  1-2=156  44  i  A  i=144  4 

1-2  A  7?=  159  56  2  A  2=87  12 


Crystals  sometimes  oblong,  as  in  fig.  240 :  but  often  the 
prism  nearly  or  quite  wanting,  and  the  form  that  of  a  low  obtuse 
rhombohedron,  with  replaced  edges  and  lateral  angles.  Cleav- 
a£:e  :  i-2  distinct,  JS  imperfectly  so.     Twins  :  composition-face 

II. =7-5— 8.  G.=2'96— 3.  Lustre  vitreous.  Colorless;  also,  bright 
wine-yellow,  inclining  to  red  ;  brown.  Transparent — subtraiishicent.  P'rac- 
ture  like  that  of  quartz.     Double  refraction  positive. 

Comp-— io'8i=Snica  54*2,  glucina  45'8=100.  Analyses  :  1,  Hartwall  (Pogg.,  xxxi.  57),  2, 
Bischof  (Pogg.,  xxxiv.  525): 

1.  Ural  Si  55-14        Bo  44-47        Xl  and  Sj?  <?-.=99-61  Hartwall. 

2.  Framont  54*40  45-57        Ca  and  Stg  «. '09  =  100-06  Bischof. 

Pyr.,  etc. — Alone  remains  nnaltered ;  with  borax  fuses  with  extreme  slowneHS,  unless  pul 
yerized.  to  a  transparent  glass.  With  soda  affords  a  white  enamel ;  with  more,  intumesces  and 
becomes  infusible.     Dull  blue  with  cobalt  solution. 

Oba- — Occurs  in  rnicj\  schipt  nt  the  emerald  and  chrysoberyl  mine  of  Takovaja.  85  vorsts  E.  of 
Eathcrinciiburg.  where  the  crystals  are  sometimes  nearly  4  inches  across,  and  one  found  weighs 
U  lbs. ;  also  in  smuU  crystals  on  the  east  side  of  the  Ilinen  Mts.,  5  versts  N.  of  Miask,  along  with 
topaz  and  green  feldspar ;  also  in  highly  modified  crystals  with  quartz,  iu  limouite,  near  Framont 
in  Alface ;  at  Mt.  Mercado,  near  Durango,  Mexico,  in  limooite  and  magnetite,  the  crystals  nu- 
merous, but  not  fresh,  being  below  the  true  hardness ;  and  in  a  valley  on  the  summit  of  La  Cruz, 
on  the  side  of  the  rancho  of  Tmaju^  it  forms,  according  to  G.  Weidner,  a  rock,  containing  horn- 
blende and  actinolite. 

Named  from  ^^<i^,  a  deceiver^  in  allusion  to  its  having  been  mistaken  for  quartz. 

'268.  MBUPHANTTB.    Melmophan  Scheerer,  J.  pr.  Ch.,  Iv.  449, 1852.    Meliphanc  Dana,  Am. 

J.  BcL,  U.  xUt.  405,  1867. 

Tetragonal  or  hexagonal.    Massive,  and  consisting  sometimes  of  platefc 
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or  lamellffi,  but  not  as  a  result  of  cleavage  structure.     Cleavage  hexagonal 
{i)j  ill  traces. 

ll.  =  5.  G.=3*0,  Eichter;  3  018,  Kaminekberg.  Lustre  vitreous.  Color 
sulphur,  citron,  or  honey-yellow.  Transparent  to  translucent.  Brittle. 
Double  refraction  f^trong,  uniaxial ;  axis  negative ;  Descl. 

Oomp.— Formula  perhaps  as  on  p.  260.  Analyses:  1,  imperfect,  bj  B.  Bichter  (L  c.) ;  2,  Bam 
melsberg  (Pogg.,  xcviii.  297): 

Si         Si    Stn    ¥q      de       Ca      Mg     ]i^a       F 
44-8       12-4    J-4     M       2  2      31'5      02      2-6      2-8    Cb,  Zr,  €e,  t' 0-3= 98"8  Bichter. 

43-66  1-57  11-74     2674    Q-ll     8-55     573,  fc  1-40,  ]&  0'30=99-80  Bamm. 

Bammelsberg's  analysis,  if  the  fluorine  is  taken  as  replacing  part  of  the  oxygen  in  the  ba&ea 
and  acid,  gives  for  the  oxygen  (including  the  fluorine)  ratio  for  ft,  ft,  Si  8'7  :  3  :  8-3.  The  exact 
nature  of  the  compouod  is  still  doubtful.  Bammeisberg  deduces  tlie  same  formula  as  that  for 
kucophane,  tnkiug  as  the  commou  oxygen  ratio  4:3:9.  But  Descloizeaux's  optical  examina- 
tions make  the  two  distinct  species. 

Pyr.,  etc. — B.B.  in  the  forceps  does  not  phosphoresce,  fuses  with  intumescence  to  a  wlute 
enamel;  in  other  respects  resembles  leucophaue. 

Obs. — From  the  zircon-syenite  of  Norway,  near  Fredericksvarn,  with  elfeolite,  mica,  fluorite, 
and  magnetic  iron.  An  imperfect  crystal  in  the  cabinet  of  B.  P.  Greg,  Esq.,  gave  him  for  the 
angle  between  two  prismatic  faces  133' ;  the  edge  between  these  two  faces  was  replaced  by  a 
rough  plane,  apparently  not  equally  inclined. 

Xamed  from  //.ai,  honey,  and  </.ui»c..,  J  appear^  from  the  honey-yellow  color.  [Schecrer  misswrote 
the  word  mdinopfiane,  which  would  come  from  fuXivoi,  ashen,  or  ftixtvn^  miUeCl  The  dropping  of 
the  t  of  the  genitive,  as  done  above,  has  classical  authority. 

269.  HBLVrrS.  Bin  Fossil  w.  Aehnlichk.  m.  d.  Grranat  hat,  aber  nicht  Granai  sa  seyn 
scheint,  Mohs,  Null  Eab.,  i.  92,  1804.  Helvin  Weifi,,  1816,  Breith.  in  Hofim.  Min.,  iv.  b.  112, 
1817.  Wern.  JiCtztes  Min.  Syst,  2,  29,  1817  ;  Tetrahedral  Garnet  Mohs,  Ghar.  Syst  Mia^  71, 
1820,  Bdinb.    Tetraedrischer  Granat  id,  Grundr.,  412,  1824. 

Isometric :  tetrahedral.     Figs.  31,  32.     Cleavage :  octahedral,  in  traces. 

H.=6  — 6-5.  G.=3-l—3-3;  3*216,  Breithaiipt.  Lustre  vitreous,  iiiclin- 
ing  to  resinous.  Color  honey-yellow,  inclining  to  yellowish-brown,  and 
sistin-greeu  ;  streak  uncolored.     Subtransluceiit.     Fractiu'e  uneven. 

Oomp.— 0.  ratio  for  li,  §i=l :  2 ;  for  Mn+^e,  Be=l :  1 ;  formula  (i(Mu,  i'e)  +  i  fie)'  ft+ 
i  Mn  S,  Raram. 

Analyses:  1,  2,  GmeUn  (Pogg.,  iil  53);  3,  Rammelsberg's correction  of  Gmelin's  anal.  1  (Min. 
Oh.,  701)  J  4,  Rammelsberg(ib.): 

Si         Be         Mn      ^e       Hn       S        ign.    - 

1.  Schwarzenborg        3326     12-03*    4176    5-56    6*05     l-15=98-8l  Gmelin. 

2.  "  35-27       8m)8      42*12     800 ^,  3tl  1  44  Gmelin.  ' 

3.  "  33-26     12-03      3m-57     8*00      8*67     605     1*1 6=tf8-73  Gmelin. 

4.  Norway  3313     1146     8650    400     977     571    =100-o7  Ramna. 

I 
■  With  Bome  alumliia. 

Pyr.,  etc. — ^Fuses  at  3  in  R.F,  with  hitumesoence  to  a  yellowish-brown  opaque  bead,  beoomiDg 
larker  in  R.F.  With  the  fluxes  gives  the  manganese  reaction.  Decomposed  by  muriatic  acid, 
with  evolution  of  sulphuretted  hydrogen,  and  separation  of  gelatinous  silica. 

Obs.— Occurs  in  gneiss  at  Schwarzenberg  in  Saxcy,  associated  with  garnet,  quartz,  fiuoritt^ 
and  calcite;  at  Breiteubrunn,  Saxony;  at  HortekuUe  near  Modum,  and  also  at  Brerig,  in  Norwa/ 
in  zircon-syenite. 

Named  by  Werner,  in  allusion  to  its  yellow  color,  fh>m  JfXiof,  the  muL 
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270.  DANAUTB.    J.  P.  CooU,  Am.  J.  Sci.,  IL  zlii  73. 

Isometric.     In  octahedrons,  with  planes  of  the  dodecahedron  ;  the  dode 
cahedral  faces  sti'iated  parallel  to  the  longer  diagonal. 

II.=5'6— 6.     G.=3-427.      Lustre  vitreo-resinous.      Color  flesh-red   to 
g^a^^    Streak  similar,  but  lighter.     Translucent.     Fracture  subconchoidal, 
uneven.    Brittle. 
Comp<— (I  & + i  Be)*  §i + i  Zn  S ;  in  which  ft— f'o,  lifn,  2n.    Analyses :  J.  P.  Cooke  (L  c) : 
Si         f'e       Mn       2q        Be         S 

1.  Bockport        (1)31-73     2740     6-28     17-51     13-«3      6-48  =  102'23. 

2.  Gloucester  2988    28-18    6-71     18*15     14-72*    4-82,  Ca  0*83,  Mg  «r.= 102-24. 

*  With  alumina. 

By  subtracting  from  anal  1  oxygen  2*74,  equivalent  to  the  sulphur,  the  sum  is  99'49 ;  and 
from  anal  2,  2*4 1  p.  a  oxygen,  the  sum  is  99-88. 

Pyr.j  etc. — ^B.B.  ftises  readily  on  the  edges  to  a  black  enamel.  With  soda  on  charcoal  gives 
a  slight  coating  of  oxyd  of  zinc.  Perfectly  decomposed  by  muriatic  acid,  with  evolution  of  sul- 
phuretted hydrogen  and  separation  of  gelatinous  silica. 

Obs.— Occurs  in  the  Bockport  granite,  Cape  Ann,  Mass.,  small  grains  being  disseminated 
tbrongh  this  rock ;  also  near  Gloucester,  Mass. ;  in  both  locaUties  associated  with  a  litiiia  mica, 
in  the  latter,  with  grocn  feldspar  and  flnorite. 

Named  after  J.  D.  Dana. 


271.  OARNX2T.  'Ai-eo«f  pt  [rest  Ruby  Spinel  and  Sapphire]  T'kwphr,  Carbunculus  pt,  [rest 
id]  P/tn.,  xxxvii.  25  ;  Carchedouius,  Garamautlcus  [= Carthaginian  or  Garamantic  Carbuude], 
Alabandicus  [cut  at  Alabtinda],  Anthracitis,  P/in.,  ib.,  25-27.  Granatus  Albertus  Magnus,  232, 
1270.  Carbunculus  Carchedouius  =6^rm.  Granat,  C.  Alabandicus  and  Troezeniu8=  (Term. 
Ahnandin,  Agric,  Foes.,  272,  Interpr.,  463,  1546.  Granat  Wall,  Min.,  120,  1747.  Garnet 
Grena*  ir. 

Isometric.  Observed  planes:  O  (very  rare),  /,  1;  trapezohedral,  2-2, 
|-f ;  t€trahexaliedral,  i-2,  i-|^,  i-f  J ;  trisoctahedral,  f ;  hexoctahedral,  3-}, 
4-J.  Dodecahedron,  fig.  3,  and  the  trapezohedron  2-2,  fig.  10,  most  com- 
mon;  also  figs.  11,  13,  14,  21,  28;  octahedral  form  very  rare;  figs.  24:1- 
243  distorted  dodecaliedrons ;  f.  244,  distorted  trapezohedron ;  f.  24(),  com- 
bination of  the  dodecahedron  and  trapezohedron,  but  distorted,  and  having 
only  four  planes  of  the  former. 

Cleavage  :  dodecahedral,  sometimes  quite  distinct.  Twins :  composition- 
face  octahedral.  Also  massive;  granular,  coarse,  or  fine,  and  sometimes 
friable ;  lamellar,  lamelte  thick  and  bent.  Also  very  compact,  crypto- 
erj'stalline  like  saussuriCe. 

H.=6'5— -7*5.  G.=315— 4'3.  Lustre  vitreous — resinous.  Color  red, 
bniwn,  yellow,  white,  apple-green,  black ;  some  red  and  jn'een  coloi*s  often 
[>right.  Streak  white.  Transparent — subtransluccnt.  Fracture  subcon- 
dioidal,  uneven.  Brittle,  and  sometimes  friable  when  granular  massive ; 
rery  tough  when  compact  cryptoerystalline. 

Comp^  Var. — Garnet  Is  a  unisilicate,  of  rcsquioxyd  and  protoxyd  bases,  having  the  eeneral 
wranla  (ifl*-|-lS)*Si",  or  (RVfli"-hfi'Si'. 

The  name  is  ifom  the  Latin  granatus,  meaning  HJce  a  grain,  and  directly  from  pomegranate^  th« 
eeda  of  which  fruit  are  small,  numerous,  and  red.  in  allusion  to  llie  aspect  of  the  crystals. 

There  are  three  prominent  groups,  based  on  the  nature  of  the  predominating  sosquioiyd. 

I.  ALmnxAOABNET,  in  which  the  sesquiozyd  is  mainly  aZ»mina(^I). 

IL  Ibosoabxet,  in  which  it  is  largely  sosquioxyd  of  iron  (Pe),  usually  with  some  alumina. 
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III.  Ohromegarnbt,  in  which  it  is  largely  sesquioxyd  of  chromium  (^r).  , 

The  protoxyd  bases  present,  either  singly  or  two  or  more  togethor,  are  lime  (Ca),  magnes  a  ( >1 
protoxyd  of  iron  (Pe),  protoxyd  of  manganese  {Mn\  with  rarely  a  few  p.  c  oi protoxyd  f?)  of  dt%  omU 
protoxyd  of  nickel ^  or  yttria^  or  a  trace  of  an  alkaJi.    Subdivisions  of  the  above  groups  have  U 
based  on  the  predominance  of  one  or  another  of  these  protoxyds ;  and  on  this  ground  there 
the  following  vaiietles  or  subspecies  : 

A.  Grossularite,  or  Lime- Aluminagar net. 

B.  Pyrope,  or  Magnesia^ ALnminagarnet 

C.  ALiiAKiJiTE.  or  Iron-ALuminagarnet. 

D.  Spessartite,  or  Manjaneae-AluminagarneL 

E.  Andradite,  or  Lime-Irongai-net,  including  1,  ordinary;  2,  manganesian,  or  Bothoffiie; 
yttriferous,  or  Yitergamei. 

F.  Bbedbergite,  or  Lime-Afagnesiorli'ongamet 
Gr.  Odvarovite,  ot  Lime- Chronifigar net. 

Excepting  the  last,  these  subdivisions  blend  with  one  another  more  or  less  completely  throu 
varieties  containing  combinations  of  the  protoxyd  bases,  and  also  of  the  sesquioxyd  bases.  1 
following  are  their  characters.  Most  of  the  various  names  enumerated  below  under  each  divis-.i 
making  the  synonymy,  have  stood  for  a  time  as  names  of  supposed  distinct  species. 

A.  Li/ne-Aliiminagarnet ;  Grossularite.  (Kanelstein  [=Cinnamon  Stone]  fr.  Ceylon  [9 
placed  near  Zircon]  Wern.,  18i>3,  Lud wig's  Weru.,  ii.  209,  1804;  Bssonite  [ep.]  H.,  Tr.  Pien 
prec,  181 7;  Hessonite  ZeonA.,  Handb.,  433,  1821  :  Essouite  [var.  of  Garnet]  Beud..  170,  \< 
Romanzovit  [fr.  Kiraito]  Nordenskiold,  Schw.  J.,  xxxi.  :^S(».  Grossularite  [fr.  Wilui  R.,  Sib.]  W^r 
18U8-9,  Hofra.  Min.,  i.  479,  1811 ;  Granat  Pallas,  N.  Nord.  Beyt  St.  Pet,  1793;  Wiluit  pi.  [V 
uit]  Seuergin.  Grenat  du  chaux,  ou  Grossulaire,  Bi'id.,  :VM,  1824.)  A  silicate  mainly  of  alumi 
and  lime;  formula  mostly  (iCa*+il4l)*  Si'=Si]ica  40-1,  alumina  227,  lime  37*2=  100.  But  soi 
lime  often  replaced  by  protoxyd  of  iron,  and  thus  graduating  toward  the  Almandite  group.  Col 
(a)  white:  (b)  pale  green;  (c)  amber-  and  honey-yellow;  id)  wine-yellow,  brownish-yellow, cinil 
mon-brown ;  ,rarely  (c)  emerald-green  from  the  presence  of  chromium.     G.=.S'4— 8*75. 

The  original  grossularite  (wiluite)  included  the  pale  green  from  Siberia,  and  was  so  named  frC 
the  botanical  name  for  the  gooseberry;  G  =3'42— 372.  Ginnamon-stone,  or  essonite,  included 
cinnamon-colored  variety  from  Ceylon,  there  called  hyaciiUh ;  but  under  this  name  the  ycllc 
kinds  are  usually  included.  Succinite  is  an  amber-colored  kind  from  Ala,  Piedmont  Bomamca 
3  brown. 
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Pale  green,  jellowish,  nnd  yellow-brown  garnets  are  not  inTariably  grossularite ;  some  (indud- 
faur  topozolite)  belong  to  the  g^up  of  Irongarnet,  or  Andradite  (p.  2t)8). 

JLiialvBos  :  I,  Croft  (G.  Rose,  Beis.  Ural,  it  132) ;  2,  T.  Wachtmeister  (Ak.  H.  Stockh.,  1823) ;  ^ 
T  S.  Hunt  (Rep.  G  Can^  1847,  447,  and  also  1868,  496);  4,  N.y.  Ivanoff  (Koksoh.  Mia.  Russl., 
iiL  79);  6,  Wachtmeister  (L  e.) ;  6,  Karsten  (Karst  Arch.  Miu.,  ir.  388);  7,  Klaproth  (Beitr.,  iv. 
S19.  V.  138);  8,  ArfVedson  (Ak.  H.  Stockh.,  1822,  87);  9,  0.  Gmelin  (Jahresb.,  v.  224) ;  10,  Klup* 
roth  (1.  c.);  11,  Karsten  (I  c);  12,  Kordenskiold  (Schw.  J.,  xzzl  38u);  LS,  RIchter  (Ber.  Gks.' 
Leipi^ic,  lo58,  99);  14,  Pisani  (C.  R.,  It.  216): 


1.  Urals,  white 

2.  TcUcmark,  wK 

3.  Orford,  Can.,  white 


Si  & 

86*86  24-19 

89-60  21-20 

38-60  22*71 


9e      te     Mn     &g 


200    315 
1-60 


0-49 


Sludianks  B^  Groea 
Wilui  " 


Malfijo, 
CJej'lon, 


Cfin. 


IOl       "  " 

11.  St.  (Jothard,  " 

12.  Romanzovite 

13  Traversella,  dark  red 

14.  Elba,  octahed. 


40-99 

40*55 

38-25 

440 

41-87 

40-01 

38-80 
37-82 
41-21 
39-99 
39-38 


14-90 
20-10 
19-35 
8-5 
20-57 
2300 

21-20 
19-70 
24-08 
17-98 
16-11 


10*94 
5-00 
7-33 

12-0 
3-93 
3-67 

6-50 
5-95 
7-02 
6-45 
8-65 


0-98 


0-48 
0-50 
ir. 
.0-39 


2-40 


0-15    4-15 
0-92 

2-76 

tr.       100 


Ca 

37-15=98-10  Ooft 
82-30=98-25  Wacht. 
34-83,    ]Sra  0-47,    &  tr.,  ign. 
l-10=99-80  Hunt 
32-94=100-75  Ivanof. 
34-86=100-99  Waclit. 
ai-75=99-58  Karsten. 
83-5=98  Klaproth. 
83-94=100-70  Arfved. 
30-67,    fi:    0-59,   ign.   0*83= 
98' 17  Gmelin. 
81-25=97-75  Klaproth. 
31-35=99-12  Karsten. 
24-76,  ign.  k  loss  1  -98=100  N. 
32-70=99-88  Richter. 
36-04^  ign.  0-81=101-49  P. 


In  anaL  8,  G, =3-522 -3536;  anal  4,  Q.=3  427. 

B.  MagnesiO'AluTninagiimet;  Ptrope.  (Carbimculi  CSarchedonii  in  Boemorum  agris  Agric^ 
Posi?.,  272,  1546.  Bohemian  Gkimet.  Bjhmiccher  Granat  (as  a  distinct  sp.)  Wei-n.,  Bergm.  J., 
124,  1789;  Klapr.,  L  16,  iL  21.  Pyrop  Wem.,  1800,  Ludw.  Worn.,  i.  48,  1803.  Karftinkel  Germ,, 
£3carboucle  pt.  Fr,)  A  silicate  of  alumina,  with  various  protoxyd  bases,  among  which  magnesia 
^'dumiuates  much  in  atomic  proportions,  wIajIc  in  small  proportion  in  other  garnet,  or  absent. 
Fonnula  (i  (Mg,  Oa,  f*e,  liln)'+|  A\f  Si*.  The  original  pyrope  is  the  kind  containing  chrome.  In 
ha  analysis  of  the  Arendal  magnesia-garnet,  Mg  :  Oa  :  j'e-t-li[n=3  ;  1  :  2;  and  the  ratio  of  the 
na^iesia  to  the  other  protoxyd  bases  is  I  :  I.  In  Moberg's  analysis  of  the  chromiferous  pyrope, 
jrhich  is  considered  the  best,  Sg :  Ca :  i'e  +  Sln  :  Cr=8  :  0-75  :  1*33  :  0-57  ;  and  Slg :  Ca  +  J^e 
■l-Mn  +  Cr=l  :  0*67.     G.=8-7-3-72,  Breith. ;  8-78,  Mohs;  3738  (anaL  18),  Gonth. 

Analyses:  15,  Wachtmeister  (L  c);  16,  KoboU  (Blastn.  Arch.  NaC,  v.  165,  viiu  447,  ix.  344); 
17,  Moberg  (J.  pr.  Ch.,  xliii.  122);  18,  F.  A-  (Jenth  (Am.  J.  Sci.,  IL  xxxiii.  196);  19,  Zilliacua 
Bamm.  Min.  Ch.,  695): 


Si       £l       Fe 

42-46  22-47 

42-08  20-00  1-51 

41-35  22-35 

*i.  Santa  Fe,  N.  Mex.   42*11  19-«5   

9.  liiesmaki,  FinL       41-56  19-84  5-33 


5.  ArendflJ,  black 

6.  Pyrope 


f'e         Mn  Mg     (.'a 

9-29         6-27  13-43  6*63  =  100-44  Wacht.     G.  =  3167. 

9-09SlnO-32  10-20  1-99,  iSr  3-0 1=98' io  KobelL 

9-94         2-59  15-00  5-29,  Or  4-17  =  lO0rt9  Molxjrg. 

14-87         0-36  14-01  5-23,  l^r  2-62,  ign.  0-45=99  Genth. 

4-37  2200  4-25,  t'rO-35,  ign.  1-58=99-28  Z. 


The  naine  pyrope  is  from  Tvpciir  v,  fire-like. 

C.  IroTi^AlttminagarTid;  Almanditb.  (Precious  or  Oriental  Garnet.  Orientallscher  Granat, 
irbiiischer  (fr.  Siriam  in  Pegu)  Granat  Klapr,,  Beitr.,  ii.  22,  1798.  Alamandin  (Akbnndicus 
*\\n.)  Karst,  Tab.,  20,  69,  1800.  Common  Garnet  pL  Pahlungranat  Berz,,  Lohthr.)  A  Bilioate 
uiuly  of  alumina  and  protoxyd  of  iron;  formula  (i  ^e'-f-i  Mf  Si*=Silica  36*1,  alumina  'ii)% 
xotoxyd  of  iron  43*.S=ltiO;  or  Mn  may  replace  some  of  the  f'e,  and  Fe  part  of  the  Si.  Color 
Uj  deepred  and  transparent^  and  then  called precioi/^  garnet;  also  brownish-rod,  and  translucent 
r  sabtransluoent^  common  garnet;  black,  and  then  referred  to  var.  melaniie.  Part  cf  commmi 
ir.t't  L-eloags  to  the  Andradite  group,  or  is  irongarnet.  The  Alabandio  carbuncles  of  Pliny  were 
0  called  because  cu^  and  polished  at  Alabanda.  Heuoe  the  name  almandine,  now  in  use.  Pliny 
irseribes  vessels  of  the  capacity  of  a  pint,  formed  from  carbuncles,  "non  daros  ac  plenmiquti 
arrhdos  ac  semper  Adgoris  horridi,"  devoid  of  lustre  and  beauty  of  color,  which  probably  wens 
ir^  common  garnets  of  the  latter  kind. 

Ajialyses:  20,  Uisinger  (Schw.  J.,  xxl  258);  21,  22,  Kobell  (ib.,  Ixiv.  283);  23-25.  Karsten 
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(1    c.);  2G-C8,  WnchtmciBter  (1.  c.);  29,  Klaproth  '^Bcitr.,  iL  22,  v.  181);  30,  W.  Wachtme^ 
(Jahrcsb.,  xxY.  364);  81,  Bahr  (ib.);  32,  Besnard  (Jahresb.,  1849,  745):  33,  34,  Mallet  (J.  G 
Dubl.,  Ramin.  5tli  Suppl.,  125);  35,  W.  J.  Taylor  (Am.  J.  Sci.,  II.  xix.  20);  36,  C.  A.  Kuribi 
(ib.);  37,  Kjenilf  (J.  pr.  Ch.,  iiv.  192);  38,  S9,  T.  Wachtmeister  (1.  c.);'40,  Moberjj  (J.  pr. 
xHii.  122 j;  41,  Putzor  (Ramra.  Min.  Ch.,  695): 

Si        3tl         Fe       te      Sla     Sig     Ca 


20. 

Falilun,  Alirtand. 

39-66 

19-66 

89-68 

1-80 

=100-80  Hising. 

21. 

Zillerthal,  bn. 

39-12 

21-08 

6-00 

27-28 

0-80 

6-70=100-04  Kobell. 

22. 

Hungary,  prec. 

40-56 

20-61 

5-00 

32-70 

1-47 



— =100-34  KobelL 

2:5. 

Zillerthal,    " 

3902 

19-30 

34-06 

0-85 

2-O0 

3-28=99-10  Karsten. 

24. 

Ohlapiau 

87-15 

18-08 

31-30 

0-30 

10-15 

(t-36=97-34  Karsten. 

25. 

Greenland 

89-86 

20-60 

24-85 

0-46 

9-93 

3-61  =99-20  Karsten. 

26. 

Engso,  diUl  red 

40-60 

19-95 

33-93 

6-69 



=101-17  Waclit 

27. 

N.  York 

42-51 

19-15 

33-57 

5-49 

1-07  =  101-79  AVacht. 

28, 

Norway 

6211 

18-04 

23-54 

1-74 

5-78=101-20  WachU 

2W. 

Oriental 

•   35-75 

27-25 

82-33 

0-25 

-95-58  Klapr. 

30. 

Garpenberg 

39-42 

20-27 

24-82 

7-51 

3-69 

2  63=98-34  Wacht. 

31. 

Brena,  Westra. 

37-16 

19-30 

37-65 

319 

2-03 

0-90  =  100-23  Bahr. 

32. 

Alberareit,  ImK-r, 

38-76 

21-00 

8205 

6-43 

8-95 

=102-19Bcsn. 

S3. 

Wicklow,  black 

35-77 

19-85 

88-07 

5-04 



=98-73  Mallet. 

34. 

Killiney,  brown 

37-80 

21-13 

84-83 



4-46 

1-53=9975  Mallet. 

35. 

Yonkers,  N.  Y.,  i;p. 

38-32 

21-49 

30-23 

2-46 

6-29 

1-38=100-17  Tavlor. 

36. 

Delaware  Co.,  Pa.,  irp. 

40-15 

20-77 

26-66 

1-85 

8()8 

1-83=99-84  Kurlba-J^ 

37. 

Oravitza 

37-52 

2001 

36-02 

1-29 

2-51 

0-89=98--23  Kjeririf. 

38. 

Hnllandsaos,  dull  red 

41-00 

20-10 

28-81 

2-88 

6-04 

l-50=10u-33  Wachtn 

39. 

U                            11 

42-00 

21-00 

25-18 

2-37 

4-32 

4-98=99-.^5  Wachtmi 

40. 

Abo,  rdk-bn. 

40-19 

2017 

35-27 

0-99 

4-98 

0-50=102-10  Moberg, 

41. 

Brazil,  massive 

37-23 

15-22 

6-73 

26-76 

3-40 

314 

4-81=96-79  Putzer. 

41,  d'Ohssou  (Schw. 

J.,    XXX. 

34G); 

45,  Lissc 

Hiko  (£ 

(Beitr.,  ii.  244) : 

§i 

^1 

*'e 

fin 

42.  Haddam,  Ct. 

35-83 

1806 

14-93 

30-96 

43.         ** 

36-16 

19-76 

1110 

3218 

44.  Broddbo 

39-00 

14-3t» 

15-44 

27-90 

45.  Miosk 

36-30 

17-48 

14-32 

30-60 

46.  Spessart 

35-00 

14-26 

14-00 

36-00 

In  anaL  26,  G.=4-236;  anal.  27,  3-90;  anal.  33,  4-196;  anal  38,  4-188;  anal.  39,  4-043;  a 
40,  3-66. 

D.  Manganese-Aluminagamei ;  Spkssartttb.  (Granatformiges  Braunsteinerz  (fr.  Spessart)  Kk\ 
Beitr.,  ii.  239,  1797=PrauDstciiikiesel  (near  Garnet)  Karst ,  Tab.,  20,  69,  1800.  Manjzane^ 
Garnet  (fr.  Haddam)  Seyberi,  Am.  J.  Sci.,  vl  155,  1823.  Mangangranat  Germ.  Broddbogrt 
Berz.  Spessartiue  Beud.,  52,  1832.)  Color  dark  hyacinth-red  (fr.  Spessart),  sometimes  witi 
shade  of  violet,  to  brownish-red.  G.=3'7— 44;  fr.  Spessart  3  6,  Klapr. ;  fr.  Haddam  4-128,  g 
bert;  fr.  Broddbo  4-575,  d'Ohsson;  fr.  Miask  438,  Lissenko. 

Analyses:  42,  II.  Seybert  (Am.  J.  Sci.,  vi.  155,  1823);  43,  Rammelsberg  (J.  pr.  Ch.,  Iv.  48 

csch.  Min.   Russl,  iii.  23u;;  4i;,  IGapi 

Mg         Ca 

=  99  78  Seybert. 

0-22        0-58=l«'O  Ramm. 
gu  l-0o=ia-64  D'OhsPi 

0-51=99-21  Lissenko. 

=98-26  Klaproth. 

In  anal  42,  G.=4-128 ;  anal.  43,  4-275  ;   anal  45,  438. 

E.  Liind-Irongarnet ;  AiiTDBADrrB.  (Common  Ganiot,  pt  Ailochroite  (from  Drammen  and  Foil 
gen,  Norway)  d'Andrada,  J.  de  Phys ,  11.  243,  IbOO,  Scherer's  J.,  iv.  X2.  Black  Garnet;  Meh 
(fr.  Frasciiti)  Wem.,  1800,  Ludw.  Worn.,  i.  48.  64,  1803  Aplome  H.,  Tr.,  iv.  2M9,  1801.  Kolop 
liit  d! Andrada ;  Simon.  Goiol.  J.,  iv.  4i>5,  18«»7.  Grenat  resinite=Colophonite  //..  Cours  \^ 
Lucas.  Tabl.,  265.  I806;  Pech-Granat  ^ara^..  Tab.,  32,  89,  1808.  Topazolite  (fr  Ala)  Homo'nin 
de  Phys.,  Ixii.  18<;6.  Pyreneit  (fr.  Pyrenees)  Wern.,  1811-1-2,  Hoffm.  Min.,  ii.  373,  1815.  ¥ii 
granat  B^rz..  L  )thr.  Granat  v  Longban  Rotitoff,  Afh.,  ill  329,  1810 ;  Rothoffite  Berz.,  N.  Syst.  il 
218,  18 19.  Polyadelphite  (fr.  Franklin,  N.  J.)  lliom,,  Min.  i,  154,  1836.  JellcUte  (fr.  Mt  Rosa)  ^ 
johri^  J.  G.  Soc,  Dubluj,  v.  119,  1853.  Ytt^rgranat  (fr.  Norway)  Beryemann,  Sitz.  Ges.  Bonn.,  J^ 
1854  )  Colors  various,  includiug  wine-,  topaz-,  a- id  greenish-yellow  (topiizolite),  apple-green;  bro^ 
ish-red,  brownish-yellow;  grayish-green,  dark  green;  brown;  grayish-black,  black.   G.  =  3-i.4- 

Named  Andradiie  by  the  author  after  the  Portuguese  mineralogist,  d'Andrada,  w^ho  descril 
and  named  the  first  of  the  included  subvarieties,  Ailochroite.  The  included  kinds  vary  so  wid 
ju  color  and  other  respects  that  no  one  of  the  names  in  use  will  serve  for  the  group. 
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Chemically  there  are  the  following  suhvarieties :  1.  Simple  Lime  Trongarnet,  iu  which  llio  pro- 
toxrds  aro  wholly  or  almost  wholly  lime.  Includes :  (a)  T'vpazohie,  havinir  the  color  and  trauH- 
parency  of  topaz,  and  also  sometimes  green  ;  although  reaombling  essouite,  Daniour  h-is  kIjOWH 
that  it  belongs  here.  (&)  ColophoniU:^  a  coarse  granular  kind,  brownish -yellow  to  dark  reddish- 
tpiv.  n  in  color,  resinous  in  lustre,  and  usually  with  iridcset»nt  hues ;  named  after  tlie  resin  colophony, 
i'l  Me^anite  (named  from  /!«>«?,  bfack),  black,  either  dull  or  lustrous  ;  but  all  black  garnot  is  not  ht-re 
!l  \u  l.»  i.  Pijreneiie  is  grayish-black  melanite :  the  original  afforded  Vnuquelin  4  p.  c.  of  water, 
uiii  was  iridoscent,  indicating  incipient  alteration,  (d)  Dark  green  garnet,  not  distiugnishj.ble 
frr.ui  some  allochroite,  except  by  chemical  trials.  Jelldiie  is  green  ganiet,  light  or  dark,  and  yel- 
1  iwisli-green,  from  the  moraine  of  the  Fiudel  glacier  near  Zcrmatt,  Mt.  Rosa;  named  alter 
Jtilet  one  of  the  describers  of  it 

C'i^^l*friUy  a  mineral  from  Nepaul,  India,  is  said  to  be  nothing  but  massive  garnet ;  but  whether 
beloRiring  to  this  group  or  not  is  not  stated. 

'2.  Manganesian  Lime-Iivngamet,  (a)  RoihoffiU.  The  original  aUockroUe  was  a  mangnnesinn 
irouganiet  of  brown  or  reddisli-brown  color,  and  of  llne-grained  massive  structure.  Tlie  IMh' 
of>.tr.  from  Longban,  first  analyzed  by  Rothoff,  is  similar,  with  the  color  yellowish-brown 
to  livcr-brown.  Other  common  kinds  of  manganesian  irongarnot  aro  liglit  and  dark,  dusky  green 
and  black,  and  often  in  crystals.  Thomson's  Pohjadelphite  was  a  massive  brownish-yellow  kind, 
from  Franklin,  N.  J  (anaL  60,  67).  The  same  locality  affords  another  in  dark  green  crystals, 
containing  still  more  manganese. 

ih)  Ap'ome  has  its  dodocahedral  faces  striated  parallel  to  the  shorter  diagonal,  whence  flaiiy 
iiif-  rred  that  the  fundamental  form  was  the  cube;  and  as  this  form  is  simpler  than  the  dodecahe- 
dron, he  trave  it  a  name  derived  from  'uirAu^j  simple.  Color  of  the  original  aplomo  lof  unlaiown 
lx*:irtyjdark  brown;  also  found  yellowish-green  and  brownish-green  at  Schwarzenberg  in  Siixony, 
au'l  on  the  Lena  in  Siberia. 

:i.  Yitriferoits  Liine-Irangamet ;  TUergarMi.  Contains  several  p.  c.  of  yttria  (anal.  75);  G.=3'88, 
Bersremann ;  B.B.  infusible. 

Anah'?es  :  47,  Hisingc-r  (Jahresb.,  ii.  101) ;  48,  Scybert  (Am.  J.  Sci ,  v.  118) ;  49.  Karsten  (1.  c.) ; 
5»,  Bredberg  (Ak.  U.  Stockh.,  1822,  i.  6:J);  51,  Bucholz  (Scherer's  N.  J.,  iv.  172);  52-57,  Wacht- 
m-  ister(l.  c):  58,  Thomson  (Ann.  Lye.  N.  Y.,  iil.  9,  1829);  59,  Vauquelin  (J.  de  Phys,  1.  94); 
fO.  KLiproth  (Beitr.,  v.  108);  61,  Karsten  (1.  c);  62,  Damour  (L'Institut,  No.  1198,  Dec. 
l^.>rW;  ti3,  Ebelmen  (Ann.  d.  Al ,  IV.  vii.  19);  04,  W  Fisher  (Am.  J.  Sci.,  II  ix.  84);  G5,  Bahr(J. 
pr.  Ch..  liii.  'i\'l)\  60,  Weber  (Ramm  5th  Suppl.,  193);  67,  Baumann  (ib  );  OS,  D.  Forbes  (Kdinb. 
X.  Ph.  J.,  IL  iii.);  ^9,  70,  N.  v.  Ivanof  (Koksch  Min.  RussL,  iii  79);  71,  Tscharmak  (Jahresb., 
l-OO,  766);  72,  E.  K.  Granqvist  (Koksch  Min.  RussL,  iii.  32);  73,  A.  Stromeyor  (Jaliresb.  llan- 
ovt-r,  xiiL  2\  1864);  74,  Rose  (Karst.  Tab.,  3  i);  75,  Bergemann  (Sitz.  Ges.  Bonn,  July,  1854); 
7u.  Wright  (J.  G.  Soa,  Dublin,  v.  1 19,  Ann.  d.  M  ,  V.  iii.  707) ;  77,  Damour  (L  c) ;  7s,  v.  Merz  (Nat. 
Gea  Zurich,  vL) ;  79,  Kamvaief  CKoksch.  Min.  Russl.,  iii.  34) : 


We.<?tmanland 
WilUboro\  Coloph. 
Schwarzenberg,  gn, 
Sala 

Thuringia,  brown 
Longban,  yw, 
Aitcnau,  Aplome 
llesseikuUa,  bn, 
gn, 
Arendal,  bnh.'bk, 
Vesuvius,  bn. 
Fmnklin,  N.  J.,  bn, 
Fraicati,  bUick,  Mel. 


Bcanjcn-     " 
Franconia,  K.  H.,  bk, 
Gustafsberg,  G.=3-6  37-80 
Pofyaddphite  34*83 

**  35-47 

Stokoe^  green  (|)  84-4  3 


fe     An     %       Oft 


-  470 
0-95 

315 

7-08 

8-02 

i-62 

3  30 

4-00 

3-35  1-40 

16  70 


-     0-28 


1-95 


4  97  013 

882 

5-41 

240 

Detanniood  as  protoxjd. 


0-65 
1-04 
006 

tr. 
1-42 
218 

tr. 


26*74=  10034  Hisinger. 

29  00,  It  0-33=101  39  Seyb. 
32  32=99*52  Karsten. 

3 1-80=  10008  Bredberg. 

30  75,  I'f,  On  4  .i5  Bucholz. 
20-91,  f<  0-9S=99l7  Wacht 
29*21,  K2-35  Wacht. 
«0*74=  100*59  Wacht 
3r65  =  l»lr82  Wacht. 
29*48=101*13  Wacht 
31*66=100*1)4  Wacht 
25-88,  II  0-(Ks=10l-99  T. 
33*0=98-9  Vauquelin. 

32  5,  Mn  0  4  =  100  4  Klapr. 
31-80=99-75  Karsten. 
82-72,  ti  1-04=100  Damour. 
30*76,  ign.  0  96  Kbehneu. 
32-00=99  Fisher. 
.30-28=100  02  Bahr. 
24-05=98-97  Weber. 
*26*74=  101-40  Baumann. 
81*38,  Na  Alosa  1*'J3=100F 
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Si 

69.  Schiachimsk  Mts.         85-21 

70.  Achmatovsk  37*22 

71.  Doh^ch&Mf  green  38 

72.  PitkJiranta,  bnh.'gn.  37-79 
78.  Arkansas  31-25 
74.  Drammen,  Allochr.  37-00 
75  Norway,  bk,,  yUrif.      3494 

76.  Mt.  Rosa,  Jelletite,  gn.  3809 

77.  Zennatt,       "  6o<^-^«.  36*03 

78.  "  "  light  gn,  3624 

79.  Boagolovsk,  ywlu-bn,    35*37 


%        l^e       te     iHn      fig      Ca 


604 
3 
12*39 

5  00 
tr. 

124 
0-56 
0*53 


84-11 

24-81 

28 

21*45 

31-80' 

18-50 

3001 

38*41 

30*05 

30*53 

31*49 


30'96=J00-28  IvanoC 

049  .S107  =  l'9-63  rvaiioC 

2  30-=101  TsrhenoQak. 

30*78=103  24  Granqviat 

0-46  33*30,  Ti3*19=HiO  Stror 

30-00=96  75  Rose. 

0*50  26-04,  Y  6*66=99*24  Bcr; 

28-61  =  10011  Wri^'ht. 

0*54  32-14=100  Damour. 

0*85  32-38=100-06  Merz. 

0-29     0*54  32*50=100*72  Karavaief. 


tr. 
ir. 


083 


6-25 
1*09 


In  anal.  52,  G.=3-965;  anal.  58,  G.=3*871 ;  anal.  66,  G.  =  3-665;  anal.  68,  G.=3-G4,  from 
Brevigfiord  with  brevicite ;  anal.  69,  G.  =  3-798;  anaL  71,  G.  =  3*72,  in  serpentine;  anal,  ":J 
made  on  a  mineral  erroneously  called  schorlamite;  anal  75,  G.=3-88,  H.=5;  anal  77,  G.=;i 

F.  Lime-Magnesia  Irongamet:  Bbedbebgite.    A  variety  from  Sala,  Sweden,  is  here  iiiclu< 
Formula  H  Ca*-hi  Slg')'  Si'+Fe'  Si'=Silica  87-2,  peroxyd  of  iron  331,  magnesia  12*4,  lime 
=  1  Oo.    It  corrcBponds  under  Irongamet  nearly  to  aplome  under  Aluminagariiet    AiialysJia 
Bredbcrg(Ak.  H.  Stockh.,  i.  63,  1822): 


80.  Sala 


Si 
86*78 


%1 
2*78 


25*88 


Mg 
12-44 


Ca 
21-79=99*57 


G.  Lime  Chromegamei;  Ouvarovite.  (Uwarowit  Eess.y  Pogg.,  xxiv.  388,  1 832  )  A  silit 
Df  lime  and  sesquioxyd  of  chromium.     Formula  (^  0-a*  +  ^  €r)'  Si'=(Ca*)^  Si'-f-€r'  Si*. 

In  the  Ural  variety,  a  fourth  of  the  oxyd  of  chromium  is  replaced  by  alumina;  that  is,  ^1 ; 
=  1  :  3  nearly.  Color  emerald-green.  II.  =7*5.  G.=3'41— H-5J.  B.B.  infusible ;  with  bon 
ilea r  chrome-green  glass.  Named  aHier  the  Russian  minister,  Uvarof.  Analyses:  8J,  Koiuo 
(Verb.  min.  Ges  St.  Pot.,  1841,  55);  82,  Erdmann  (Jahresb.,  xxiii.  291,  Ramm.  Mm.  Ch..  tJl 
83,  Damour  (L'Institut,  1856,  No.  1198);  84,  T.  S.  Hunt  (Rep.  G.  Can.,  1863,  497): 


30. H  It  1-01  =  100*4 'J 
31*63,  Cu<r.=9i»o8  i 
33*32=98*50  Damour 
33-20,  fl  0*30  =  9^-63 
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81. 

Bisscrsk 

37*11 

5*88 

22-54 

2-44 

1*10 

82. 

(( 

36-93 

5-68 

1-96 

21*84 

1  54 

83. 

<i 

35-.'.7 

6-26 



23-45* 



84. 

Orford,  Can. 

36*05 

17-50 

6-20 

4-97 

0-81 

•  Includes  some  Fe'  o'. 


Garnet  usually  contains  no  water,  or  only  a  trace  of  it  and  thus  differs  from  the  reh 
'docrase.  The  grossularite  from  Wilui  afforded  G.  Magnus  only  0-12  p.  a;  the  cinnamou-st 
of  Ala,  0-25— 0*34;  the  almandmo  of  Slatoust,  none  (Pogg.,  xcvi.  847). 

In  jewelry,  the  lighter  doar^mets  are  often  called  hyacinth.  The  yellowish  is  the  Jar  hit 
beUa;  a  yellowish  crimson,  the  Guamaccino;  and  another  very  similar,  Vermeille,  or  I/ijaci 
Garnet;  the  red,  with  a  violet  tinge,  Eubino-di-rocca,  and  also  Grenai  Syrian  (from  Syrian 
Pegu),  and  probably  the  Amtthystizontes  of  Pliny.  The  deep  and  clear  red,  like  Burgundv  m 
in  shade,  is  the  true  precious  garnet,  which  is  either  pyrope  or  almanditc.  The  ancient  n^ 
ai0p.i^,  meaning  a  burning  coal,  alludes  to  the  intenial  fire-like  color  and  reflection,  and 
applied  also  to  some  ruby.  *  The  Latia  name  carbunculas^  from  carbo^  coal,  has  the  same  signif 
tion. 

Pyr.,  etc, — Most  varieties  fuse  easily  to  a  light-brown  or  black  glass;  F.=3  in  almami 
dpcssartilc,  grossularite,  and  allochroite;  3*5  in  pyrope;  but  ouvarovite,  the  chrome-gariiet  fi 
Canada  (No.  84  included),  is  almost  infusible,  F.=6.  Allochroite  and  almandite  fuse  to  a  it 
netic  globule.  Reactions  with  the  fluxes  vary  with  the  bases.  Almost  all  kinds  react  for  in 
strong  manganese  reaction  in  spessartito,  and  less  marked  in  other  varieties ;  a  chromumi  n 
tion  iu  ouvarovite,  and  in  most  pyrope.  Some  varieties  are  partially  decomposed  by  acids; 
except  ouvarovite  are  after  ignition  decomposed  by  muriatic  aoid,  and  generally  with  separat 
of  gelatinous  silica.     Decomposed  on  fusion  with  alkaline  carbonates. 

A  brownish-red  Arendal  ganict,  having  G. =4*058,  was  reduced  by  heating  to  G.=4*040,  i 
by  fusion  to  3*5^6—3-204,  Church;  and  a  Ceylon  easonite,  having  G.=8-666,  had  G.  =  o- 
after  heating  to  .ncipieut  fusion,  Church. 

Obs. — Ganiel  crystals  are  very  common  in  mica  schist,  gneiss,  syenitic  gneiss  and  hornblcn 
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BBd  Jilorite  schist ;  they  occur  often,  alao,  in  granite,  sycnitu,  crystalliiK  limestone,  sometimet 
-n  serpentine,  and  occasionally  in  trap  and  volcanic  tufa  and  lava. 

Garnet  is  sometimes  found  in  the  massive  foru  as  a  prominent  constituent  of  a  rock.  A  white 
rariety  (lime-aluminagamet)  occurs,  forming,  with  a  little  serpentine,  a  whitish  garnet  rock  al 
Orford  in  Canada,  having  G.=3-52— 3*53.  A  similar  gamei-fdsiU  exists  in  Bayreuth  in 
Bavaria.  At  St  fVan9ois  in  Canada  there  is  a  yellowish-white  and  green isli -white  garnet  rock, 
(.•onsisting  of  the  same  garnet  along  with  pyroxene,  in  the  proportion,  according  to  T.  S  Ilutit,  of 
5T*72  of  the  former  to  40'71  of  the  latter,  liaving  G.=3'.S3,  and  affording  on  analysis,  Si  44*85, 
Al  10-76,  Pe  3-20,  Mg  5*24,  Ca  34*38,  ign.  1-I0=99o3  (Rep.  G.  Can.,  1863,  496).  Edogytexs  a 
qarnetreuphotidtt  consisting  of  a  massive  reddish  garnet  and  grass-green  smaragdite  or  omphacite. 
These  garnet  rocks  are  all  very  tough  as  well  as  heavy  rocks. 

Many  foreign  localities  of  garnet  have  been  mentioned  in  the  preceding  pages,  under  the  head 
of  oimposUion  and  varieties.  The  best  cinnamon-stone  comes  from  Ceylon,  in  gneiss ;  Malsjo  in 
AVermland,  in  crystalline  limestone ;  on  the  Mussa-Alp  in  Piedmont,  with  cliuochlore  and  diopside, 
where  the  crystals  present  the  planes  I,  2-2,  i-2,  i,  3-f ,  O;  1 ;  at  Mittaghorn,  in  Switzerland,  wilh 
tho  same  minenils,  reddish-brown  in  color,  and  having  sometimes  the  planes  i-2  and  f  with  /  and 
'2-2 ;  pale  isabella-yoUow  at  Auerbach,  with  the  planes  2-2,  /,  8-|,  i-2,  t-J ;  a  brownish  variety 
[roniaiaomte)  at  Kimito  in  Finland.  A  honey-yellow  garnet  in  octa}iedrons  occurs  in  Elba.  Grossu- 
larite  of  pale  greenish  color,  comes  from  the  banks  of  the  Wilui  in  Siberia,  in  serpentine  with 
idix^rase,  and  from  Cziklowa,  in  the  Banuat ;  in  white  or  colorless  crystals  in  Tellemark,  in  Norway, 
and  the  Schischimskaja  Gora,  in  tho  Ural ;  also  whitish  in  a  rcsinopal  pscudomorph  after  coral  in 
Van  Dicmen's  Land.  Emerald-green  crystals  are  found  at  Dobsehau  in  Plungary.  AlmandiU  or 
precious  garnet  comes  in  fine  crystals  from  Ceylon,  Pegu,  Brazil,  and  Greenland.  Common 
iramet  is  found  in  dodecahedrons  3  to  4  Inches  through  at  Fahlun  in  Sweden,  Arendal  and 
Kongaberg  in  Norway,  and  the  Zillorthal.  AUochroite^  an  apple-green  and  yellowish  variety,  of 
different  shades,  occurs  at  Zermatt  in  Valais,  in  geodes  of  crystals  in  chlorite  schist ;  brilliant 
black  crystals  (melanite)  and  also  brown,  at  Vesuvius  on  Somma ;  and  in  a  volcanic  tufa  at  Fras- 
oati  near  Rome;  peak  Espada  and  that  of  Ereslids  near  Bareges  in  the  Hautes-Pyronees  {Pyrene- 
iH  Aplome  occurs  in  yellowish  and  bro^niish-green  crystals  at  Schwnrzonberg  in  Saxony,  and 
on  the  borders  of  tho  Lena  in  Siberia.  Spessartite  at  Spessart  near  Aschaffenburg  in  Bavaria ; 
in  the  white  feldspar  of  the  granite  of  Elba,  at  St.  Marcel,  Piedmont,  in  pegmatite  at  Vilate  near 
Chanteloubo,  Haute-Vienne ;  at  Broddbo,  near  Fahlun,  in  Sweden ;  in  a  porphyritic  trap,  near 
Ikfeld  in  the  Harz.  Pyrope  occurs  in  trap,  tufa,  and  in  the  sands  of  the  region,  near  Meronitz, 
Trziblitz,  and  Podsedlitz,  in  Bohemia,  where  alone  the  variety  used  as  a  gem  is  obtained ;  also 
It  ZoblJtz  in  Saxony;  and  the  valley  of  Krems  in  Bohemia,  in  a  serpentine  rock.  Ouvarovile 
is  found  at  Saranovskaja  near  Bissersk,  in  the  vicinity  of  Kyschtimsk,  Urals,  lining  cavities  or 
fiiisurcs  in  chromic  iron ;  at  Haule,  in  Rupshu,  on  chromite. 

Xear  Caaterets,  the  Hautes-Pyrent'es,  largo  crystals  of  brown  garnet  have  a  nucleus,  easily 
separable,  of  dull  green  crystiallizod  idocrase ;  the  containing  rock  is  a  comp:ict  gray  limestone. 

In  N.  America,  in  Maine,  beautiful  yellow  crystals  or  cinnamon-stone  (with  idocrase)  at  Par- 
Bonsfield,  Phippsburg,  and  Rumford ;  raanganesian  garnet  at  Phippsburg,  as  well  as  the  finest 
jeilow  gnmet  in  Maine  ;  in  mica  slate  near  the  bridge  at  Windham,  with  staurotide  ;  in  granite 
veins  at  Streaked  Mountain,  along  with  beryl;  in  large  reddish-brown  crystals  at  Buckfield,  on 
the  estates  of  Mr.  Waterman  and  Mr.  Lowe ;  handsome  red  garnets  at  Brunswick.  In  N.  Hamp,^ 
at  Hanover,  small  dear  crystals  in  syenilic  gneiss ;  blood-red  dodecahedrons  at  Francouia,  in  geodes 
in  massive  garnet,  with  calcite  and  magnetic  iron ;  at  Haverhill,  in  chlorite,  some  1^  in. ;  at  War- 
ren, beautiful  cinnamon  garnets  with  green  pyroxene ;  at  Unity,  on  the  estate  of  J.  Neal,  with  actin- 
olite  and  magnetite,  and  at  Lisbon,  near  Mink  Pond  in  mica  slate  with  staurolite ;  at  Grafton,  ^  to 

1  in.  in  diameter.  In  Vet^mant,  at  New  Fane,  large  crystals  in  chlorite  slate :  also  at  Cabot  nnd 
Cavendish.  In  Ma88.j  at  Carlisle,  geodes  of  transparent  ciimamon-brown  crysfcils  similar  to  ll;^ro 
14,  with  scapolite  in  limestone;  at  Boxborough,  similar  but  less  remarkable  specimens:  also  in 
gneiss  at  Brooktield  and  Brimfleld ;  massive  with  epidote  at  Newbur)-,  and  in  crystals  at  Bedford, 
Chesterfield,  with  the  Cummington  kyanitc,  and  at  the  beryl  locality  of  Barre.  In  Conn.,  trapezo- 
hedrons,  ^-l  in.,  in  mica  slate,  at  Beading  and  Monroe ;  at  lladdam,  ib.  of  manganesian  garnet,  often 

2  in.  through,  with  chrysoberyl;  at  Middlotown  feldspar  quarry,  witli  octahedral  faces  (Shepard);  at 
Lyme,  large  blackish-brown  crystals  in  limestone.  In  K  York,  in  mica  slate,  in  Dover,  Duchess  Co., 
•mall ;  at  Roger's  Rock,  crystallized  and  massive,  and  colophonite  of  yellow,  brown,  and  red 
eolors,  abundant ;  brown  crystals  at  Crown  Point,  Essex  Co. ;  colophonite  as  a  large  vein  in 
goei:^  at  Willsboro,  E^aex  Co.,  with  wollastonite  and  green  coccolite,  and  also  at  Lewis,  10  m. 
south  of  Keeseville;  in  MiddletowU;  Delaware  Co.,  large  brown  cryct. ;  a  cinnamon  variety,  crys- 
tftUized  and  massive,  at  Amity;  on  the  Croton  aqueduct,  near  Yonkers,  in  small  rounded  crystals, 
and  a  beautiful  massive  variety — the  latter,  when  polished,  forms  a  beautiful  gem.  In  N,  Jersey, 
■t  Franklin,  black,  brown,  yellow,  red,  and  green  dodecahedral  garnets ;  also  near  the  Franklin 
ftimaoe.  In  Peim^  in  Chester  Co.,  at  I'ennsbury,  fine  dark  brown  crystals  with  polished  faces,  in 
granite ;  near  Knauertown,  at  Kelms'  mine,  in  handsome  lustrous  crystals ;  at  Chester,  brown ; 
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In  Concord,  on  Green's  Creek,  reaembling  pj  rope ;  in  Iieiperville,  red ;  at  Mineral  Ilill,  finc-bro^ 
at  "Warren,  black.  In  Delaware^  cinnamon -stone  in  traiK'Zohedrons,  at  Dickson's  quarr3'',  7 
from  Wilminj^on.  Als^  at  Knifo  rapids  on  the  Mississippi  In  Cah/omiaj  preen  with  ayj 
ore,  Hope  Valley,  El  Dorado  Co..  on  Rogers'  claim ;  also  with  copper  ore  in  Los  Angeles  ( 'o. 
Mt.  Meadows;  ouvarovitc,  in  cry*-'tals  on  chromite.  at  New  Idria;  in  Alaska^  in  large  trapeze 
drons,  near  Stickeen  river ;  pyrope,  near  Santa  Fe,  New  Mexico. 

In  Canada,  at  Marmora,  dark -red;  at  Grenville,  a  cinr.amon-stone ;  an  emerald-green  chro 
garnet,  containing  G  to  7  p.  c.  of  oxyd  of  chrome,  in  Orford,  Canada,  in  granular  masses  and  dru 
of  minute  transparent  dodecahedral  crystals,  with  millerito  and  calcite  (anal.  82);   and   in 
same  vicinity  largo  cinnamon-red  and  yellowish  crystals  of  garnet  along  with  pyroxene. 

The  cinnamon-stone  from  Ceylon  (called  hyacinth)  and  the  precious  garnet  are  used  as  p< 
when  large,  fluoly  colored,  and  transparent.    The  stone  is  cut  quite  thin,  on  account  of  tlie  de 
of  color,  with  a  pavilion  cut  bslow,  and  a  broad   table  above  bordered  with  small  facets, 
octagonal  garnet  measuring  8^  lines  by  6  J  has  sold  for  near  $700.    Pulverized  garnet  is  so 
times  employed  as  a  substitute  for  emery. 

Alt. — Garnets  containing  protoxyd  of  iron  often  become  nisty  and  disintegrated  through 
ozydation  of  the  iron,  and  sometimes  are  altered,  more  or  less  completely,  to  limonite^  magu* 
or  Jiematite,  The  action  of  waters  containing  traces  of  carbonic  acid  and  carbonates  and  silict 
in  solution,  results  in  the  same  changes  nearly  as  with  pyroxene,  producing  at  different  limc 
loss,  or  alteration,  of  bases,  or  by  a  further  change  and  the  addition  of  water,  aUaiilA,  serptritt 
chlorite.  The  lime  in  the  lime  garnets  may  bo  taken  up  by  the  carbonic  acid  of  the  waters  :  i 
if  magnesia  is  combined  with  the  carbonic  acid  (forming  a  bicarbonate),  it  may  take  the  place 
the  lime,  and  thus  give  rise  to  a  serpeuHne  or  steatite  p?eudomorph,  or  to  a  chlorite,  if  the  iron  p;ij 
remains.  Alkaline  carbonates  seldom  produce  the  changes,  for  alkaline  pseudomorphs  are  r; 
An  excess  of  silica  is  to  be  expected  in  analyses,  according  to  Bischof,  since  part  of  the  bases 
often  lost  through  incipient  change.     Quartz  also  occurs  with  the  form  of  garnet. 

Troll6  Wachtmeister  found  in  a  crystallized,  reddish-brown  garnet,  having  G.=3*85],  fi 
Klemetsauno  in  Norway,  which  was  partly  penetrated  by  a  whitish  mineral,  Si  52"1 1,  Xl  1 8 
i'e  23*54,  Mu  1*74,  Oa  5-77  =  101-19,  in  which  there  is  a  deficiency  of  bases,  or  what  is  equivak 
an  excess  of  silica,  the  oxygen  ratio  of  ba^es  and  silica  being  1  :  1*7,  instead  of  1  :  1.  Schill  fox 
in  a  melanite  from  Kaiserstuhl,  Si  45-80,  ^1  11-00,  Fo  12-aH,  Ca  22-10,  Mg  2*00,  te  7-lG,  Mn  <1 
.=^101*09,  giving  for  the  oxygen  ratio  of  bases  and  silica  1  :  1*34.  Sthamer  obtained  for  a  niaf«5 
garnet,  of  a  <lark  grayish-green  color,  from  Miask,  having  a  serpentine-like  nucleus,  Si  46  1 1 , 
12-09,  Fe  13-19,  Ca  20-33,  Mg  7'3fir=99-08,  giving  for  the  oxygen  ratio  of  bases  and  silica  1  : 

Pyropc  occurs  altered  to  talc  at  its  several  localities.  A  serpentine  pseudomorph  after  frz^ri 
from  Schwarzenberg  in  Saxony,  aflForded  Kersten  Si  34*24,  Mg  33-28,  f'o  3*38,  Mn  o-41,  Xn  0' 
It  with  some  bitumen  l()*i>2,  magnetic  iron  17*j0  =  9y78  =  82"28  serpentine  and  17*50  nuigii^ 
iron. 

Some  garnets  effervesce  with  acids,  from  the  presence  of  carbonate  of  limo,  wliich  they  havo 
ceived  probably  tlirough  the  action  of  waters  holding  carbonic  acid  or  bicarbonatcs  in  solution. 
for  example,  a  black  garnet  from  Arcndal,  Norway,  which  contains  both  calcite  and  epidole  ;  i 
crystals  from  Tvcdestrand,  which  are.  wholly  calcite  within,  there  being  but  a  thin  criii^t 
garnet. 

Artif. — Melanite  garnets  have  been  obtained  in  a  porous  glass  proceeding  from  the  fusion 
idocrase  (Klaproth*.  and  also  of  a  melanite  from  Frascati  (v.  Kobell).  Miller  mentions  the  otxj 
rence  of  garnet  in  crystals  as  a  furnace  product.  Daubree  and  Studer  state  that  crystals  of  gnr 
may  be  made  by  fusing  together  the  constituents.  Mitscherlich  has  also  obtained  garnets  a; 
ficially  (Ann.  Ch.  Phys.,  Ixii.  219). 

TwTOMiTB  of  Weibye,  a  hydrous  species,  is  probably  related  in  composition,  as  it  is  in  form, 
garnet  and  holvin ;  it  appears  to  give,  although  a  sesquioxyd  silicate,  the  garnet  oxygen  ratio  1 
See  description  under  Uydrous  Silicates. 


272.  ZIRCON.  AvyKvptoy  (=Lynciirium)7  Theophr.  [Pliny  knew  of  no  stone  of  the  name  Lj 
curium,  xxxvi.  13.]  CTarysolithos  ?  pt.  PUn,,  xxxrii.  42;  Melichrysos?  ib.,  45;  Orateritis?  i 
66.  Not  Chrysolithos  (Gcmmarii  hodie  etiam  Hyacinthum  vocant)  Oerm.  Jacinth,  Agric  ,  Fc 
295,  Interpr.,  464,  1516.  Not  Ilyacinthus  Wall.,  121,  1747.  Jargon  (in  note  acknowlodg 
Ignorance  of  it)  OronsLy  42,  1758.  Jargon,  Topazius  pt  (clarus  hyalinus,  var./).  Wdl/,,  ^ 
1772.  Grenat  4  prisme  quadrilatdre,  etc.,  Hyacinte  (fir.  Expailly)  Faujas,  Viv.,  187,  and  Ifirru 
1772.     Ilyacintc  pt.  (var.  1  ;  angles  and  figs,  given)  [rest  Idocrase,  Meionite,  Harmotoin:»] 
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Liskj  Crist,  1772,  ii.  1783 ;  Diamant  bnit,  on  Jarj?on  de  Coylan,  ib.,  ii.  229,  1783.  Zircon  (fir 
Ceylon)  Wem.,  1 783 ;  Karsten,  Lempp  Mag.,  i7.  99, 1787.  Zircon  (a  Silicate  of  ZTRCONIA)  Kiapr., 
SchriaNat.  Pr.  Berl,  ii.  1789,  Beitr.,  L  203.  Zirconito.  Ostranit  Breith,,  Uib.,  1830,  Char.,  1832. 
Caljptolite  Shep.,  Am.  J.  Sci.,  II.  xiL  210,  1851.  Engelbardit  E.  v.  Hofmann,  Eoksclu  Min 
Ras8L,iiu  150,  1858. 

Tetragonal.    OAl-t=147'' 22' ;  a=0-640373.   Observed  planes :  ^  very 
rare;  prisms  /,  i-i ;  octahedral  1,  2,  3,  1-i;  zirconoid,  3-3,  4-4,  5-5. 


/A  1=132°  10' 
/A  2=151    ^ 
/A  3=159    48i 
/Al-i=112    25 


i^Al=118°   20' 
i-iAl-i=122    38 
i-i  A  3-3=148  16f 
i-iA4-4=155    8 


lAl,pyr.,=123°  19J' 
lAl,  bas.,=84    lOf 
1-iAl-?,  pyr.,=135    10 
lAl.i=151    39^ 


Faces  of  pyramids  sometimes  convex.   Cleavage  :  /imperfect,  1  less  dis- 
tinct.    Also  in  irregular  forms  and  grains. 


243  249 


^^^>y 


II    II 

2*>o  -251 


254 


Gov.  of  Tomsk. 


255 


UraL 


253 


McDowell  Co ,  N.  C. 
256 


Saualpo. 


B[.=:7*5.  Q.=4'05— 4-75.  Lustre  adamantine.  Colorless,  pale  yellow- 
h,  grayish,  yellowish-green,  brownish-yellow,  reddish-brown.  Streak  un- 
>lored.  Transparent  to  subtranslucent  and  opaque.  Fracture  conchoidal, 
riUiant-     Double  refraction  strong,  positive. 

YxTm — ^The  oolorleBS  and  yellowish  or  smoky  zircons  of  Ceylon  have  there  been  long  :<)U?d  jargtink 
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257 


in  jewelry,  in  allusion  to  the  fact  that  while  resembling  the  diamond  in  lustre,  they  were  ooni] 
ti  eely  worthlesfl ;  and  tlience  came  the  name  zircon.  The  brownish,  orange,  and  reddish  V 
were  called  distinctively  hyacintiis — a  name  applied  alao  in  jev 
to  some  topaz  and  light  colored  garnet  Crystals  like  fig.  2o\ 
the  engethardiie  of  Russia.  The  crystals  from  Fredericks^ 
analyzed  by  Berlin  (anaL  5),  were  by  mistake  called  Erdmar 
Minute  dark  brown  and  grecuish-brown  crystals  from  the  clii 
beryl  locality  at  Haddam,  Ct.,  are  the  cahjptoUte  of  Shepard,  prol 
an  altered  variety,  like  ostranite,  malacone.  etc.  (see  beyond  i. 
257  represents,  of  actual  form,  a  crystal  from  Warren  Co.,  N 
which  is  chesnut-brown  about  some  of  the  angles  ^as  marked  by 
ted  lines),  and  the  rest  grayish- white ;  others  from  the  region 
stripes  of  color  parallel  to  the  edges  of  3-3 ;  the  planes  3-3  and  3  a 
part  wanting. 

For  crystals  from  Stockholm   G.=4 072— 4222,   Svanberp; 
Ilmen  Mts.,  4  599,  4-610,  id.;  fr.  Ceylon,  4-68 1 ,  id. ;  4-721,  Co 
Tnhnqhiircr  K  V  ^^'  Fredcricksvurn,  4*2,  Berlin;  from  Buncombe  Co.,  N.  C,  4 

^'  Chandler;  fr.  Litchfield,  Me.,  4-7,  Gibbs;  fr.— ?  4-615-4-7 1,  He 

berg;  fr. Grenville,  Canada,  4625— 4*602,  T. a  Hunt;  fr.  Reading,  Pa.,  4-596.  WetlierilL 

The  crystals  have  but  sliglit  variations  in  angle.    Kokscharof  deduced  (Miu.  Russl.,  iii. 
193)  for  the  Ural  crystals  1  A  1  =  1-^3°  19'  84"  and  84**  19'  46";  which  agree  very  closely 
his  measurements  (123'  20'  21")  and  those  for  the  mineral  by  Kupffer  (Prcisschrift,  etc.), 
obtained  123^  20'  8".    For  the  engelhardite  Kokscharof  obtained  81°  21' 45'.    H.  Dauber  f* 
for  crystal?,  from  Miask  123^  20'  18  "  (Pogg.,  cvii.  275,  185H);  from  five  from  Pfitsshthal, 
20'  46";  from  three  crystals  fr.  Frederick svam,  123'*  2(»'  3:V';  from  a  C<;ylon  crystal,  123'  VS 
Oomp.—5^r  Si = Silica  33,  zirconia  67  =  lo0.     Analyses:  1,  Klaproth  (Beitr.,  v.  126);  2, 
queUn  (Haiiy's  Min.,  1801);  3,  Berzelius  (Ak.  H.  Stockh.,  1824);  4,  Wackemagel  (Ramm. 
Ch.,  «9());  5,  Berlin  (Pogg.,  Lxxxviii.  162);  6,  Heuneberg  (J.  pr.  Ch.,  xxxviii.  5(»8)/  7,  Tauu 
(.;.  Ac.  Philad.,  iii.  59);  8,  C.  F.  Chandler  (Am.  J.  Sci.,  II.  xxiv.  131);  9,  W.  Gibbs  (Pogg, ! 
5r)9);   1<».  Wetherill  ^Trans.  Am.  Phil.  Soc  PhUad.,  x.  346,  Am.  J.  Sci.,  xv.  443) ;  U,  T.  ti.  1; 
I  Am.  J.  Sci.,  II.  xii.  214): 


^i 

2r 

Pe 

Ca 

fi 

1.  Ceylon 

32-6 

64-5 

1-5 

=98-5  Klaproth. 

2.      "        Hyacinth 

82-0 

64-5 

2-0 



8.  Expailly 

83-48 

67-16 

— 

— 

=100-64  Berzelius. 

4.  Fredericksvarn 

84-56 

66-76 

tr. 



=  1 01  -a-i  WackemageL 

6. 

88-43 

65-97 

0-70 



=100- 10  Berlin. 

6.            ? 

3:V85 

64-81 

1-55 

0-88 

=101-09  Henneberg. 

7.  Buncombe  Co.,  N.  C. 

3208 

6707 





=99-15  Vanuxcm. 

8.          ••          "        " 

88-70 

65-30 

0-67 

« 

0-41=100-08  Chandler. 

9.  Litchfield,  Me. 

35-26 

63-;i8 

0-79 

,  undec.  0-^6 =9974  Gibl 

10.  Reading,  Pa. 

3407 

63-50 

2-(.2 



0-6' 1=1 00-09  WetherilL 

11.  Grenville,  biown 

83-7 

67-3 

=101-0  Hunt 

Klaproth  discovered  the  earth  zirconia  in  this  species  in  1789  (Beitr.,  i.  203). 

Pyr.,  etc. — Infusible ;  the  colorless  varieties  are  unaltered,  the  red  become  colorless,  v 
dark-colored  varieties  are  made  white;  some  varieties  glow  and  increase  in  density  by  igi:i 
Not  perceptibly  acted  upon  by  salt  of  phosphorus.  In  powder  is  decomposed  when  fused 
soda  on  tlio  platinum  wire,  and  if  the  product  is  dissolved  in  dilute  muriatic  acid  it  gives 
orange  color  characteristic  of  zirconia  when  tested  with  turmeric  paper.  Not  acted  upo» 
adds  except  in  fine  powder  with  concentrated  sulphuric  acid.  Decomposed  by  fusion 
alkaline  carbonates  and  bisulpliates. 

G.  before  heating  of  a  Ceylon  zircon,  4*183,  after  heatinsr  to  redness,  4*534,  Damour;  T>ui 
some  zircons  no  change,  according  to  Church;  trials,  beforo  and  after,  of  the  Henderson 
4-575,  4-540;  another,  ib.,  4-666,  4*065;  the  Expallly,  4*863,  4*861;  the  Fredericksviim.  4 
4-633.    A  phosphoric  glow  after  heating,  and  the  greatest  density  after  this  glow.  Church. 

Oba. — Occurs  in  crj  stalliuc  rocks,  especially  granular  limestone,  chloritic  and  other  schi 
gneiss,  syenite ;  also  in  granite ;  sometimes  in  iron-ore  beds. 

ZtrconsyeniU  is  a  coarse  syeuitic  rock,  containing  crystals  of  zircon,  with  ohgoclase,  segi] 
clfeolite,  epidote.  Crystals  are  common  in  most  auriferous  sands  (p.  6).  Sometimes  found  in! 
canic  rocks. 

Found  in  alluvial  sands  in  Ceylon ;  in  the  gold  regions  of  the  Ural,  near  Ifiask,  Beresc 
Newjausk,  etc. ;  at  Laurvig  and  Hakedal  in  Norway;  at  Arendal  in  Norway,  in  the  iron-mil 
ut  Fredericksvarn,  in  zircon-syenite ;  at  Ohlapian  in  Transylvania ;  at  Bilin  in  Bohemia ;  Sel 
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b  S^ixony ;  Pfltschthal  in  the  Tyrol,  at  ExpaiUy.  near  Le  Puy  m  France:  in  Anvergne,  in  toI^ 
canic  tufa;  at  Vesuvius,  with  ryaoDlite;  in  Scotland,  at  Scalpay,  Isle  of  Harris;  at  Strontian  in 
Ar^'Tleshire ;  in  the  auriferous  sands  of  the  Croghan  Kinshela  Mtn.,  Ireland ;  in  Greenland ;  at 
ismu  Rosa  in  Antioquia,  N.  Grenada;  in  the  gold  regions  of  Australia. 

in  N.  America,  in  Maine,  at  Litchfield ;  at  Mt.  Mica  in  Paris ;  Greenwood :  Hebron.  In  Ver* 
njo.'it  at  Middlebury.  In  Conn.,  at  Norwich,  with  niUimanite,  rare ;  at  Had(iam  (calyptolite)  in 
DiDute  crystals.  In  iV.  York,  at  Hall's  raiiiw  in  Moriuh,  E-sscx  Co.,  cipnamon-red,  in  a  vein 
of  quartz;  near  the  outlet  of  Two  Ponds,  Orange  Co.,  with  scapolite,  pyroxene,  and  8plu?ne,  in 
aystals  sometimes  1  in.  in  length;  on  Deer  Hill,  1  m.  S.E.  of  Canterbury,  in  the  same  Co.,  crys- 
tals abundant  of  a  deep  brownish-red  or  black  color,  and  occasionally  1^  in.  in  length;  in  War- 
tn'ck.  at  the  southern  base  of  Mount  Eve,  chocolate-brown  crystals  in  limestone  and  scapolite ; 
aciir  Amity^  and  also  in  Monroe  and  Cornwall,  at  several  localities,  of  white,  reddish-brown,  dove* 
iroA-n,  and  black  colors ;  at  Diana  in  Lewis  Co.,  in  large  brown  crystals  sometimes  2  in.  long, 
rith  sphene  and  scapolite,  but  rare :  in  St  Lawrence  Co.,  with  apatite,  at  Robinson's  in  the  town 
it  ILimmoud,  near  do  Long's  Mills,  some  ot  the  crystals  1^  in.  long  and  ^  in.  wide,  and  occasion- 
illy  containing  a  nudeus  of  carbonate  of  lime;  also  at  Rossie  (form  /,  1,  8);  at  Johnsburg,  in 
^arrt'n  Co.  In  N,  Jersey^  at  Franklin ;  at  Trenton  in  gneiss.  In  Penn.^  near  Reading,  in  large 
rr .>:c.il3  in  magnetic  iron  ore  ;  at  Easton,  in  talcose  slate.  In  K  Car,,  in  Buncombe  Oo.,  on  the 
cst'i  from  the  Saluda  Gap  to  Asheville,  upon  the  first  elevation  alter  passing  Green  river,  crystals 
oaiid  loose  In  the  soil,  and  imbedded  in  feldspar;  in  the  sands  of  the  gold  washings  of  Mo- 
>oweIl  Co.  (f.  253).  In  Ca'ifomiOj  in  the  auriferous  gravel  of  the  north  fork  of  the  American 
ivf  r,  and  elaewhere.     In  Canada,  at  Grenville ;  St.  Jerome ;  Mille  Isles. 

The  name  Hyacinth  was  applied  by  the  ancients  to  a  bluish-violet  stone,  regarded  as  our  sapphire, 
nd  was  derived  from  a  flower  (lily)  eo-called  of  this  color.  [In  modern  mineralogy  a  hyacinths 
fi'or  is  reddish-orange  with  a  tinge  of  brown.]  Intagli  of  zircon  are  common  among  ancient  gems, 
r.>l  the  fact  that  the  lyncurium  of  Theophrastua  was,  as  he  says,  used  for  engraved  signets,  while 
t  the  same  time  electric  on  friction,  and  often  amber-colored,  are  the  principal  evidence  tliat  it 
rai!  our  zircon. 

Alt. — Zircon  is  one  of  the  least  alterable  of  minerals,  as  it  contains  no  protoxyds,  and  only  the 
lost  insolnble  of  peroxyds.  It  however  passes  to  a  hydrous  state,  and  is  attended  ultimately 
iiti.  a  loss  of  silica  and  the  addition  of  oxyd  of  iron  and  other  impurities  derived  from  infiltrating 
ratios.  Aiierba£htte,  malacon^  arsiedile,  ktchyapka'UU,  calypioliiA,  cyrtolite,  are  probably  altered 
ircon. 

Tlic  following  tetragonal  zircon-like  minerals  are  probably  altered  zircon.  They  afibrd  B.B. 
»ore  or  lesa  water: 

272 A-  Malacos.  (Malakon  Scheerer,  Pogg.,  Ixil  436,  1845.)  1  A  1  =  124"  40'  to  124"  57', 
!i«l  h:j  30'.  H.=6-5.  G.=3-9— 4047.  Lustre  vitreous  to  subvitreous.  Color  brown,  powder 
Hittii^h-brown  or  uncolored.  From  Uitten)e  in  Norway ;  and  Chauteloube,  Haute  Vienne,  occur- 
B^'  In  tliin  plates,  over  3  to  4  mm.  thick,  and  occasionally  with  crystals  on  their  surface.     Named 

27  iB.  Cyrtolitb.    (Malacone,  Altered  Zircon,  J.  P.  Cooke,  Am.  J.  ScL,  xliil  228;  Cyrtolite 
r.  J.  ICnowUon,  ib.,  xliv.  224.)    Form  as  in  f  258,  with  the  pyra- 
idrd  planes  convex.    H.  =  5— 5-5;  after  ignition  7  —  7-5,  Cooke.  258 

.=r  .-'js— 4  04,  Cooke;  3  85,  3-97,  Kiiowlton.  Lustre  somewhat 
brcantine.  Color  brownish-red ;  powder  the  same.  From  Rock- 
\TU  Mass ,  in  granite,  with  danalite  and  cryophyllite.  Named 
jsn  <tpr^,  benL    Fig.  258  from  Cooke. 

A  mineral  found  with  colnmbite  at  Rosendal,  near  Bjorkboda, 
iniaiicL  has  been  referred  to  adelpholite  of  Nordeoskiold  (p.  525), 
It  an  analysis  by  A.  £.  Nordenskiuld  (anaL  7)  shows  that  it  is 
i  .ilte->^  zircon,  near  malacon  or  cyrtolite  (CEfv.  Ak.  Slockh., 
«:j,  452,  Pogg.,  cxxii.  615,  1864). 

272C.   Tachtaphaltitb.  (Tachyaphaltit  Weibye,  Pogg.,  Ixxxviii. 

0,  1853.)     Crystals  like  those  of  zircon,  with  planes  /,  t-t,  and 

•o  octahedrons,  one  of  110''  and  the  other  of  50\    H.=5-5.     G. 

3  *t.     Ifostre  submetallic  to  vitreous.    Color  dark  reddish-brown. 

pi.«iik  dirty  yellow.    Subtransluceut    From  granite  veins  in  gneiss  near  Krageroe  in  Norway, 

th  sphene.    Named  from  r.i^tn,  quick,  and  um^th,  the  mineral  flying  readily  iVom  the  gangus 

ten  struck.    Berlin  puts  a  ?  alter  thoria  in  his  analysis  (No.  8). 

272D-  G^HSTBDIFB.  {(EntedM Fbrchhammer,  Pogg.,  xxxv.  630,  1835.)  1  Al=123'  I6f .  H.= 
I  6.=3'629.  Lustre  splendent  adamantine.  Color  reddish-brown.  From  Arendal  in  Nor* 
ly,  and  oonmumly  on  crystals  of  pyroxene.    Named  after  CErsted.        Digitized  by  V^OOQ  iC 
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27 2E.  AuERBACHTTB.  (Auerbachit  Htyrmann,  J.  pr.  Ch.,  Ixxiil  209,  1858.)  1  A  1=122'  4^ 
85^  2  r,  Kokscharof ;  86"  30',  Herm.;  8T°,  Auerhach.  H.  =  6*5.  G.=4"06.  Lustre  grea 
vitreous,  weak.  Color  brownish-gray.  From  a  siliceous  schist  in  the  Circle  of  Mariupol 
trict  of  Alexandrovsk,  Russia.   Named  after  Dr.  Auerbacli,  by  whom  the  crystals  were  first  sti 

272F.  Bbagite  (Forbes  <fc  Z>aWVNyt  Mag.  Nat.,  xiii  1855),  Occurs  in  imperfect  crystals, 
ably  tetragonal,  in  orthoclase,  near  Helle,  Naresto,  Alvo,  and  Askero,  Norway.  II.  =  G- 
G.=5'13— 5-35;  lustre  submetallic;  color  brown;  streak  yellowish-brown;  tliin  splinters  1 
lucent  Heated  in  glass  tube  decrepitates  strougly  and  loses  water.  B  B.  lu  the  plaiinnD 
ceps  infusible,  but  becomes  yellow ;  with  borax,  a  glass  which  is  brownish-yellow  while  ho 
green  and  finally  greenish-yellow  on  cooling.  In  salt  of  phosphorus  a  skeleton  of  silica 
analysis  has  yet  been  made,*  and  the  true  relations  of  the  species  are  doubtful. 

Analyses:  1,  Scheerer  (1.  c.) ;  2,  Damour  (Ann.  Ch.  Phys.,  III.  xxiv.);  3,  Hermann  ( i 
Chem.,  liii.  32);  4,  J.  P.  Cooke  (L  c);  6,  6,  Knowlton  (L  c.);  7,  A.  E.  Nordenskiold  (L  c 
Berlin  (Pogg.,  Ixxxvili  160);  9,  Forchhammer  (1.  a);  10,  Hermann  (1.  c) : 

§i        2r       3Pe      ^      fQ  Y      Sig       ft 

1.  Malacon^   Hitteroe        31-31  63*40     0-41 034    O'll     3-03=98-99  Scheei 

2.  *•  Chantelonbe 30-87  61-17     3*67 3-U9,  Mn  (i*14-9i» 

3.  «  llmenMts.  31-87  59-82 311 400,  fin  1-20=:  10 

4.  OyrioHie, 'Rockport       27*90  6H-93     2-57« 2*1 9=99-59  Cooke 

6.         "  "       (J)  26*38  60-78    1-59    3-63  Ce  2*07     ir.       4-56,  Sn  0 -47=9^4 

6.  "  *•  2618  64-60« 1*40  Ce  1*40     <?•.    i  ,  Sn  0*41  =0v 

7.  Adelpholiief  Ymlaiid     24-33  5742     8-47 Ca  3-98    9  53,  fc5n  0  61=991 

8.  TachyaphalL,  Norway  34  68  38  96     3-72 thl2*3'2    8*49,  *1  1*85=99  i 

9.  (Ersiedite,  A^TBudai       19*71  68-96»» 1-14      205  6*5S,  Ca  2-61  =10-1 

10.  Atterbachite,  Russia      4291  65-18 0*93 0*95=99-97  Herm^ 

»  With  some  Fo  O.       b  -With  somo  Tl  O^.       «  With  trace  of  manganese. 

In  Auerbachito,  the  only  anhydrous  kind  among  the  above,  the  oxygen  ratio  for  the  sili< 
Eirconla  is  1 :  1^,  instead  of  1 :  1. 

Arti£ — Formed  in  crystals  by  action  of  chlorid  of  silicon  on  zirconia  (Daubr^c) ;  by  act! 
fluorid  of  silicon  on  zirconia,  or  of  liuorid  of  zirconium  on  quartz,  beautiful  transparent  octahfi 
resulting  (Deville  and  Oaron). 

273.  VBStTVIANrrE.  Hyacinthus  dictus  octodecahedricus  Cappder,  Prodr.  Crist.,  ;i 
8  (fig.  261  below),  1723.  Hyacintept,  Hyacinte  du  Yeauve,  de  LislCj  Crist,  234,  1772,  pL  j 
291,  pi.  iv.  1783.  Hyacinte  volcanique  Demote,  Lettr.,  i.  418.  Hyacinth-Krystalle  (fr.  Wi) 
PaUas,  N.  Nord.,  Beytr.,  St.  Pet,  v.  282, 1793 ;  Wiluite  pt  Vulkanischer  Schorl  Widen 
Handb.,  290,  1794.  Hyacinthine  Dekmeth,,  Sciagr.,  i,  268,  1792,  T.  T.,  ii.  323,  1796.  Ves 
Wem.;  in  Klapr.  Beitr.,  i.  34,  1795,  ib.  (fr.  Vesuv.  and  Siberia),  ii.  27,  33,  1797.  Idocr^ 
J.  d.  M.,  V.  260,  1799;  Tr.,  ii.  1801. 

Gahuit  (fr.  Gokum)  v.  Loho^  Afh.,  iii.  276,  1810,  anaL  by  Murray,  Afh.,  iL  173,  1807  ;  J 
Ben.  Fnigardit  K  Nordenskiold,  Bidrag.  L  80,  1820;  Prugardite.  Egeran  (fr.  Bger,  Bol 
W«"».,  Min.  Syst,  8,  34,  1817.  Cyprine  (fr.  Tellemark)  .Bferz,,  Lothr.,  1821.  Xantlute  Thi 
Ann.  Lye.  N.  Hist.  N.  Y.,  iii,  44,  1828.  Gokumite  (fr.  Gokum)  Thorns.,  ib.,  61,  1828.  B 
merit  (fr.  Slatoust)  BerrrLy  Verb.  Min.  Ges.  St  Pet,  1845-46,  205.  Jewreinowit  N,  Non 
Yerz.  FiuL  Mul,  1852;  Kokscharof  Min.  Russl.,  L  116,  1853. 

Tetragonal.  (9Al-i=151°  45';  d^=0-537l99.  Observed  planes: 
vertical,  /,  i-i,  i-2,  i-S,  i-|,  i-^;  pyramids,  ^,tVj  h  h  h  *'  ^'  *'  'i' 
I",  1,  f ,  2,  3  ;  ^ij  1-iy  f-i,  2-i,  3-i;  zireonoidsiii  the  zone  i-i  :  1,  2-2,  |-f- 
l^-ff,  44,  5-5,  7-7;  in  other  zones,  1-2,  f  2, 4-2;  f  3,  f  3,  f -3,  1-3, 

OAl=142°46f  Oa/=90°  i-iAi'2=n3°2& 

(9a2=123  21  7Al-i=118  15'         viAi-3=161  34 

(?  A  2-2=129  46^  i-i  A  2-2=133  25^         lAl,ov.  l-i,=129  2 

Oa4-4=114  18  i-i  a  3-3=144  51i  1  Al,ov. /,=74  27 

0 Af  3=139  39J  i^ A  4-4=152  9    DigitizelyiAb^gie.,=140  54 
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Cleavage  :  /not  very  distinct,  O  still  less  so.  Columnar  structure  rare, 
stnught  and  divergent,  or  jri'egular.  Sometimes  granular  massive.  Prisma 
usuaJlj  terminating  in  the  basal  plane  0 ;  rarely  in  a  pyramid  or  zirconoid  ; 
sometimes  the  prism  nearly  wanting,  and  the  fonn  short  pyramidal  with 
truncated  summit  and  edges. 
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Sandford,  Me. 


Vesuvius. 


H.  =  6'5.  G.=3*349— 345.  Lifttre  vitreous :  often  inclining  to  resinous. 
Color  brown  to  green,  and  the  latter  frequently  bright  and  clear ;  occa- 
sionall}"  sulphur-yellow,  and  also  pale  blue ;  sometimes  green  along  the  axis, 
and  pistachio-green  transvei*sely.  Streak  white.  Subtransparent — faintly 
subtranslucent.  Fracture  subconchoidal — uneven.  Double  refraction 
feeble,  axis  negative. 

Comp.,  Var. — (|  ft*+|  S)'  Si",  the  oxypjen  ratio  for  the  protoxyds,  sesquioxyds,  and  silica 
being  3:2:5,  aeoording  to  Raramelsberg,  after  a  determination  of  the  state  of  oxydation  of  the 
iron.  Tlie  variations  from  the  ratio  3:2:5  appear  to  be  variations  about  this  as  che  normal 
ratio.  In  all  cases  the  oxygen  ratio  for  £-hJf^  Si  is  1:  1.  The  bases  are  mainly  alumina 
for  ibe  sesquioxyd,  and  lime  for  the  protoxyd  portion,  as  in  the  formula  (i  Oa'+)^  Xlf  Si'.  But 
more  or  less  sesquioxyd  of  iron  rcpLices  part  of  the  alumina,  and  magnesia  part  of  the  lime,  while 
Mn.  K,  Na  ma}'  be  present  in  traces. 

Tlie  species  is  sometimes  divided  into  (I)  non-rnagnesian^  containing  little  or  no  magnesia;  and 
(2 1  magwesiark,  the  magnesia  4  to  13  p.  a  of  the  mineral.  But,  as  the  analyses  show,  there  is  no 
eumi-:<ponding  line  of  division.  Even  the  crystals  from  Vesuvius  vary  in  the  proportion  of  mag- 
ut's»ia  from  0  to  7  *  1 1  p.  a 

Var.  1 .  Ofdinary.  The  mineral  from  G.ikum  in  Finland,  called  Gaknite^  Loboite,  Gohimiie,  and 
that  from  Frugjrd,  Frugardite^  have  been  denominated  magnesian.  The  last  is  in  brown  and 
Ifre^n  crystals,  with  G  =:3*349,  v.  Nord.  JevreinoffUe^  which  also  is  from  Frugard,  in  the  parish 
jf  >rriutzalsu  is  but  little  magnesian  or  not  at  ail  so ;  it  occurs  in  pale-brown  to  colorless  crystals ; 
G.=:'.-39.  Heteromerite  occurs  in  small  oi'-green  prisms,  having  the  planes  /,  i^  1,  3,  3-3,  in  the 
district  of  Slatoust,  UraL  Egeran  is  a  subcolumnar  brown  variety,  from  Eger  in  Bohemia,  and 
found  also  at  Eger  in  Norway. 

XarUhile  in  a  yellowish-brown  vesuvianite,  fh)m  near  Amity,  N.  Y.,  the  crystals  not  diflfering 
from  those  of  the  common  variety;  it  contains  2'6i)  p.  c.  of  protoxyd  of  mangauese.  A  manga- 
iK^sian  variety,  from  SU  Marcel,  Piedmont  (where  ores  of  manganese  occur),  has  a  sulphur  to 
honer-yellow  color. 

2.  Cyprine.  Pale  sky-blue  or  greenish-blue ;  owing  its  color  to  a  trace  of  copper,  whence  tho 
lu^me ;  from  Tellemark,  Norway. 

Analyses:  1,  Magnus  (Pogg.,  xii.  oo);  2,  Karsten  (Karst  Arch.  Min.,  iv.  391);  .S,  Scheerer 
•Po^.,  xcv.  520) ;  4,  Karsten  (1.  c ) ;  5,  v.  Kobell  (Kastn.  Arch.  Nat,  vii.  399) ;  6,  Scheerer  (1.  c) ;  ", 
S,  Karsten  (L  a);  9,  ▼.  Merz  (Nat  Ges.  Zurich,  vi.  Heft  4);  H>,  v.  Kobell  (1.  c);  11,  Magnus  (I 
O;  12,  Scheerer  (L  c);  13,  Magnus  (1.  c);  14,  Richardson  (Thomson  Min.,  i  262);  15,  Norden 
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gklold  (Schw.  J.,  xrxi.  436);  16,  Heikol  (Arppe's  Finl.  Min ,  Act  Soc  Feun.,  IV.);  17,  Ivi 
(Eokech.  Min.  Bussl.,  1.  116);  18,  Malmjj^Q  (Arppe,  I  c);  19,  Magnus  (L  c);  20,  Varrenti 
(Pogg.,  xlvi.  348);  21,  Ivanof  (Pogg.,  xlvi.  341);  22,  23,  Hermann  (J.  pr.  Ch.,  xliy.  193);  ^ 
Hauer  ( Jahrb.  G.  Keichs,  :bo3,  165);  26,  Hermann  (1.  c);  26,  Thomson  (Min.,  i.  148);  27 
Rammelsbei^lf  (Pogg^  :ca7.  92): 


Si 

XI 

Pe 

*e 

iin 

Mg 

Ca 

fi 

1.  YesuviiiB,  broum 

37-86 

23-53 

3-99 

6-21 

29-68 

=99-77  MagD 

2.        " 

87-60 

18-50 

6-25 

0-10 

8-10 

83-71 

=99-1 6  Karat 

8. 

37-80 

1211 

9-86 

ir. 

7-11 

82-n 

1-67  =  100-16  Sche 

4.  Piedmont,  gn. 

39"26 

18-10 



4-30 

0-75 

2-70 

83-95 

-99  05  Kanst 

6.  Ala             " 

34-85 

20-71 



6-40 



86-61 

=96-57  Kobe) 

6.     "                " 

37-36 

11-86 

9-23 



tr. 

603 

32-70 

2-78,  HCl  0-01,1  = 
99-00  Sche< 

7.  Bger,  Bohom.,  Egeran  39*70 

18-^6 

290 

0-96 

34-88 

^,^a2-l=99  4 

8.  Saas  Valley,  brovm 

38-40 

18-06 

8-10 

0-65 

1-50 

86-72 

^,5faO-9=99-:{ 

9.  Zermatt,            " 

37  04 

17-67 

T 

4-97 

0-42 

2-48 

36-79 

1  79,  Na  0-76=10 
=97-72  Kobcl 

10.  Monzoni 

37-66 

16-42 

___ 

6-42 

88-24 

11.  Cziklowa,  green 

88-52 

20-06 



8-42 

0-02 

2-99 

82-41 

=97-42  Magn 

12.  Eger,  Norway,  &n^.-^n.  37-73 

18-49 

5-95 

0-95 

0-47 

1-98 

87-49 

1-89=1' 9-95  Schee 

13.  Gliristiansand 

37-66 

17-69 



6-49 

0-60 

4-54 

31-90 

=98-77  Ma?n 

14.  Tellemark,  cyprine 

88-80 

20-40 

8-85 



32-00 

=99-55  Ricird 

16.  Frugard,  FinL,  Drug.     38-53 

17-40 

8-90 

0-83 

10-60 

27-70 

=98-46  Xord. 

16.  Lupikko,     " 

86-43 

16-84 

7-23 



4-82 

35-00 

0-86,  8n  1-06=101 

Hei 

,  il-16,  Na 

17.  JevreinogUe 

37-41 

20-00 

4-60 

, 

84-20 

• 

=99-07  Iva 

18. 

35-22 

2610 

2-73 



202 

84-18 

.  t  1-01.  NaO 

f>b  0-01  =  101-74  Malmgn 

19.  Slatoust,  Ural 

37-18 

18-11 

4-67 

1-49 

0-77 

85-79 

=9«-01   Magn* 

20.        '•            " 

87-55 

17-88 



6-34 

2-62 

8.V56 

=99-95  Varrei 

21.        "            " 

37-08 

14-16 



16-02 

l-8rf 

80-88 

=100  Ivanof. 

22.        "            "  green 

3-19 

14-34 

5-26 

0-61 

2-10 

6-20 

82-69 

=99-:^9  Hem 

23.        «            "  green 

89-20 

16-66 

V2n 

0-8O 

4-00 

84-73 

,  K,  Xa  20,  C  I 

=  99-49  lU 

24.        »        ffeteromeriie   8659 

22-26 

5-07 



ir. 

84-81 

0-55=99-27   V.  Hal 

25.  Achraatovsk 

37-62 

13-25 

7-12 

0-60 

0-50 

3-79 

36-43 

,  C  0-7  =  1 0.MJ) 

26.  Amity,  N.Y.,  XaTi^tto   35-09 

17-43 

6-37 



2-80 

2-00 

88-08 

1-68=98-48  Thorn. 

27.  Vesuvius,  ytoh.-lm. 

87-75 

17-28 

4-43 

3-79 

87-36 

=101-55  Raun 

28.         "          dullbn. 

§  37-83 

10-98 

903 





4-37 

35-69 

=97-9i>  Ramm 

29.  Monzoni,  ywK 

f  38-25 

15-49 

2-16 



4-31 

36-70 

,  fi:o-47  =  i>7o 

=98-24  Ramm 

80.        "        brtnon 

37-56 

11-61 

7-29 





5-33 

36-45 

37-15 

15-62 

4-85 





5  42 

86-77 

i,   0-35=  10< 

Rai 

,  i.  l-82=98-7{ 

Rai 

i  0-31,  ti  1-0 

82.  Haalau  (Bger,  Boh.)  |  39-52 

13-81 

8-04 



1-54 

36-02 

83.  Egg 

1  37-20 

13-30 

8-42 

4-22 

84-48 

99-44  Rat 

34.  Bger,  Norway 

J  37-88 

14*48 

7-45 

0*45 

4-30 

34-28 

=9889  Ramn^ 

85.  Banford,  Me. 

j  37-64 

16-64 

6-07 





206 

85-86 

f  ti2-40=99-< 

Rai 
=99-72  Ramm 

86.  WUui 

38*40 

10-51 

7-16 

^_« 

, 

7-70 

85  96 

37.  Ala 

}  87-15 

18-44 

6-47 

2-87 

37-41 

,  t  0-93=98-11 

Rai 

In  analysis  2,  G.=3-42;  anaL  4,  a.=8-899;  anaL  14,  a.=3-228;  anaL  16,  G.=3-374;  ^ 
22.  G.=3-42;  anaL  23,  G.= 3-35 ;  anal.  25,  G.=3-4;  anaL  26.  G.— 8-221 ;  anaL  27,  G.=3  3' 
anal,  28.  G.  =3-428— 3-429;  anal.  29,  G.=8-344;  anaL  80,  G.=3-885;  anal.  31,  G.=8-878;  ai 
32,  G.=3-4ll;  anaL  83,  G.= 3  436;  anaL34,  G.=8-884;  anaL  36,  G. =3 434;  anaL  36,  G.= 3-4 
anaL  37,  G.=3-407. 

Analyses  27-37  were  made  by  Rammelsberg,  with  special  reference  to  the  state  of  oxydatioi 
ii\e  iron.    The  oxygen  ratios  thus  deduced  by  him  are  as  follows :  (27)  1*3 : 1 :  21 ;  (28)  1-5 : 1 :  S 
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(29)  1-5 : 1 :  2-6 ;  (80)  1-6: 1:  2'5;  (31)  IS:  1 :  2-2,  (32)  1*3 :  1  :  2*4 ;  (33)  W :  1  ;  2-4 ;  (84)  1-3 : 1 ; 
^2:  (35)1-3:  1  :2-3;  (36)  1-9 :  1 : '2-8 ;  (37)  1-6:  1:  2-8. 

Idocrase  often  contains  some  water,  amounting  occasionally  to  3  p.  c,  the  presence  of  which  14 
probably  due  to  alteration,  and  hence  it  is  not  to  be  included  as  part  of  the  protoxyd  bases.  &. 
MugDus  found  (Poj^g.,  xcvi.  347)  in  crystals  f^om  Slatoust,  244  tl ;  from  Ala,  2*98  A ;  green, 
from  Vesuvius,  0*29;  in  another,  2*03;  brown,  id.,  1*79.  Maguus  also  obtained  a  little  carbonic 
add :  u*15  p.  c  from  the  Slatoust  idocrase,  and  0*06  from  the  brown  of  Vesuvius. 

Pyr.,  etc. — B.B.  fuses  at  3  with  intumescence  to  a  greenish  or  brownish  glass.  Magnus  states 
that  tho  density  after  fusion  is  2-93— 2*945.  With  the  fluxes  gives  reactions  for  iron,  and  a 
Tarkiy  from  St  Marcel  gives  a  strong  manganese  reaction.  Cyprine  gives  a  reaction  for  copper 
witii  salt  of  phospliorus.  Partially  decomposed  by  muriatic  acid,  and  completely  when  the  mineral 
has  been  previously  ignited. 

Obs.— Idocrase  was  first  found  among  the  ancient  ejections  of  Vesuvius  and  the  dolomitie 
blocks  cf  Somma.  It  has  since  been  met  with  most  abundantly  in  granular  limestone;  also  in 
serpentine,  chlorite  schist,  gneiss,  and  related  rocks.  It  is  often  associated  with  lime-garnet  and 
pyroxene.     It  has  been  observed  imbedded  in  opaL 

At  Vesuvius  it  is  hair-brown  to  olive-green,  and  occurs  with  garnet,  mica,  iicpholite,  glassy 
feldspar,  etc.;  at  Ala,  in  Piedmont,  it  is  in  transparent  green  or  brown  brilliant  crystala,  fai 
clilorite  schist,  with  diopside,  ripidolite,  etc.  Found  also  at  Monzoni  in  the  Fassa  VuUey ;  at 
£gg,  near  Christiansand,  Norway ;  on  the  Wilui  river,  near  L.  Baikal  (sometimes  called  iviluUe^  like 
tho  garnet  of  the  same  region) ;  Oziklowa  in  Hungary ;  in  the  Urals  and  elsewhere  at  lociUities 
abo7e  mentioned. 

In  X.  America,  in  Maine  at  Phippsburg  and  Rumford,  just  below  the  falls,  in  crystals  and 
massive  with  yellow  garnet,  pyroxene,  etc.,  in  limestone ;  at  Parsonsfield,  with  the  same  materials, 
abundant;  at  Poland  and  Saiidford  (fig.  263).  lu  Mass.,  near  Worcester,  in  a  quartz  rock,  with 
garaot,  but  exhausted.  In  N.  York^  \  ra.  S.  of  Amity,  grayish  and  yellowish-brown  crystals, 
Bomeiimes  an  inch  in  diameter,  in  granular  limestone ;  also  at  the  village,  and  a  mile  east  of  the 
Tillage,  of  yellow,  greenish-yellow,  and  yellowish-brown  colors.  In  A".  Jersey^  yellowish-brown  in 
cr}'sLils  at  Xewton,  with  corundum  and  spinel.  In  Canada,  at  Calumet  Falls,  in  large  brownish- 
jellofT  crystals  in  limestone  with  brown  tourmaline;  at  Grenville  in  calcite,  in  wax-yoUow 
crystals. 

For  recent  articles  on  cry*/.,  see  v.  Kokscharors  Min.  Russl.,  i.  92,  ii.  192;  v.  Zepharovich,  Ber.  Ak. 
Wien,  xlix.  rt,  lejo4,  both  with  new  measurements  and  figures,  and  the  latter  a  complete  mono- 
graph. Mohs  found  0  A  1=142''  53' ;  v.  Rokscharof,  for  crystals  fVom  the  Urals  and  Piedmont, 
U2  46  111",  and  from  Vesuvius,  142"  46'  32 ';  v.  Zepharovich,  for  crystals  from  Findel  Glacier 
at  Zcrmatt,  Pfitsch,  and  Vesuvius,  142°  47'  26';  for  brown  var.  from  Musria,  and  cryst.  from 
Bviijfischwcng  at  Zermatt,  142"  46'  18';  for  green  var.  from  Mussa,  142'  45'  29  ",  and  this  last 
he  takes  as  the  normal  angle  of  the  species.    It  gives  a=0'53'7541. 

Named  Vesuvian  by  Werner,  from  the  lirst  known  locality.  Werner  supposed  the  mineral  to 
be  eiclusiveiy  volcanic ;  but  a.H  this  idea  is  not  expressed,  the  name  is  no  more  objectiouablo 
thaa  all  others  derived  from  the  names  of  localities.  The  earlier  name,  Ilyacmthiiie,  iF5  bad,  as 
the  mineral  is  not  the  hyacinth  of  either  ancient  or  modern  time,  llaiiy's  later  name,  Idocrase  (sub- 
jective, like  many  others  of  his)  is  from  ctJco,  I  see,  and  kujktk,  mixture,  in  alliision  to  a  resemblance 
between  the  crystalline  forms  and  those  of  other  species.  Nothing  in  lid  signification,  or  in  any- 
thing else,  makes  it  right  to  substitute  this  for  Werner's  name.  In  English,  the  word  vesuvian 
has  the  objection  of  being  an  acyective  in  form  and  use ;  but  this  is  avoided  by  giving  it  the  min- 
cralogical  termination  above  employed. 

AIL— Alterations  nearly  as  in  garnet,  with  a  far  greater  tendency  to  becoming  hydrated. 
Costals  from  Maine  often  have  the  exterior,  though  still  brilliant  and  glassy,  cleavablo  easily 
from  the  part  bolow,  and  equally  so,  parallel  to  all  the  smaller  as  well  as  larger  faces,  so  that  a 
pealed  crystal  has  as  brilliant  and  even  planes  as  before.  Pscudomorphs  include  steatite,  mica, 
diDoehlore.  diopside,  and  garnet. 

An  egeran,  analyzed  by  Ficinus  (Schrift.  Dresd.  Min.  Ges.,  i.  235).  gave  Silica  4300,  alumina 
14  70,  Fesquioxyd  of  iron  240,  ib.  of  manganese  400.  lime  30i»0,  soda  6'33= 99*43.  It  is  probably 
ia  an  altered  state,  as  Rammelsberg  infers  from  the  description  of  Ficinus. 

The  carbonic  acid  detected  by  Hermann  in  idocrase  from  Slatoust  (anaL  23)  is  evidence  of 
ilieration,  and  this  acid  and  alkaiine  or  earthy  carbonates  or  bicarbonates  in  solution,  are  agents 
by  which  change  is  often  produced. 

Artif.— -Mitscherlicli  has  obtained  idocrase  by  artificial  methods  (Ann.  Ch-  Phys.,  Ivii.  219) ; 
Studer,  from  a  flision  together  of  the  constituents;  also  Daubree,  by  the  action  of  chlorid  of 
^lioon  in  vapor  on  the  required  bases  (0.  B.,  1854,  July,  p.  136). 
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274.  MELILITE.  M^lflite  Ddamdh.,  T.  T.,  ii.  2*73,  1796;  Fl  BeUevue  (its  discor.  in  1 
J.  de  Phys.,  11  456,  1800,  HumboidtUite  MonL  A  Gov.,  Prodr.,  375,  1822.  Somervillito  Bt^ 
Ed.  J.  Scl,  I  185,  1824.    Zorlite  Jfamandini^  Breislak  Inst  GeoL,  iil  210,  1818.    Mellilite. 

Tetragonal ;  0  A  l-i=147°  15' ;  a=0-64:32.  Observed  planes,  O,  /, 
1-i,  i-2.  14  A  1-i,  over  i^i,=65°  30',  1-i  A  14,  o 
terminal  edge, =134°  48'.     Fig.  265;  also  others  t« 

S lanes  i-2  in  place  of  i-i.     Cleavage :  0  distinct,  / 
istinct. 
i      H.=5.     G.=2'9— 3*104.     Lustre  vitreous,  iuclin 
li  to  resinous  on  a  surface  of  fracture.    Color  white  or  j 
J  yellow,  honey-yellow,   greenish-yellow,  reddish-bro 
n  brown.     Translucent,  and  in  thin  laminae  transpare 
"^  also  opaque.      Fracture  conchoidal — ^uneven.      Don 
refraction  weak,  axis  negative. 

Oomp — (I  Il'+i  fi)'  Si».  Analyses :  1,  v.  Kobell  (Schw.  J.,  Ixiv.  293) ;  2-4,  Damour  (Ann. 
Phys.,  III.  X.  59) ;  5,  v.  Kobell  (Kastn.  Arch.,  iv.  813): 

0-38,  f'e  2-32=100-2O  Kob< 
0-36=98-35  Damour;  G.  2" 
1-46— 98-18  Damour;  G.  2* 
1-5 1=99-36  Damour. 
0-30,  fi  2-00= 99-75  KobeR 

No.  3,  yellow  crystals ;  No.  4,  brown  do.  The  massive  gehlenite  of  v.  Kobell  comes  under 
formula  of  mclilite.  Melilite  was  first  analyzed  (but  incorrectly)  by  Carpi  in  1820  (Tasch.  I 
xiv.  219). 

Pyr.,  etc. — B.B.  fuses  at  3  to  a  yellowish  or  greenish  glass.  With  the  fluxes  the  rcactioD 
iron.    Decomposed  by  muriatic  acid  with  gelatinization. 

Obs. — JIuviboldUiUte  occurs  in  cavernous  blocks  of  Somma  with  greenish  mica,  the  crys 
often  rather  large,  and  covered  with  a  calcareous  coating;  less  common  in  transparent  lusti 
crystals  with  nephelite,  sarcolite,  and  pyroxene,  lining  cavities  in  the  rock. 

Mdilite  (fr.  itf><iy  honey\  of  yellow  aud  brownish  colors,  is  found  at  Capo  di  Bove,  near  RonK 
leucitophjro  with  nephelite,  phillipsite.  gismondite,  magnetite,  and  small  black  crystals  of  au 
and  hornblende;  0  A  1-1=147''  9',  v.  Rath  (ZS.  Q.,  xviii.  544).  SomervUlite^  which  Desdoize 
has  shown  to  have  the  angles  of  this  species,  is  found  at  Vesuvius  in  dull  yellow  crystals. 

Zurlite  occurs  in  opaque  square  or  octagonal  prisms  in  calcareous  blocks  of  Somma  with  fa 
boldtilite;  color  whitish  or  asparagus-green;  H.  about  6;  G.=3*27  ;  B.B.  infusible ;  solubl 
nitric  acid.    It  is  impure  humboldtilite  (Scaochi,  Jahrb.  Min..  1853,  261).   Named  afler  Sign.  Zi 

Named  from  ficXt^  honey ^  in  allusion  to  the  color. 

Artil — Common  as  a  furnace  slag,  having  been  observed  in  square  prisms  at  Russel's  I 
Tipton,  Dowles,  Wicks,  etc.,  in  England  and  Wales,  near  St  Etieune  in  France,  near  CliarleTi 
Belgium,  Eonigshiltte  in  Upper  Silesia,  Magdcsprung  in  the  Harz,  and  Easton,  Pa.  The  foUoi 
are  analyses:  1,  2,  Percy  (Rep.  Brit  Assoc.,  184G,  Am.  J.  Sol.,  II.  v.  127);  3,  Karsten  (Eiseul] 
UL  679) : 

Si         £l       ^e      fin     ]S[g      Ca 

1.  Dudley  3876     14-48     118     023     6-84    85-68 

2.  Charlevoi       «7-9l     13-01     0'93     279     7-24    31*43 

3.  Konigsberg    89  60    12-60      ir,      430     42-85 


Si 

%1 

Fe 

fig 

Oa 

]?Ia 

I.  Bumb.^  Somma 

48-96 

11-20 

610 

31-96 

4-28 

1.      " 

40-60 

10-88 

4-43 

4-54 

31-81 

4-43 

8.  MeL,  C.  di  Bove 

39-27 

6-42 

10-17 

6-44 

32-47 

1-95 

4.     **            " 

88-34 

8-61 

1002 

6-71 

3205 

2-12 

5.  Massive  Gehlmiie 

39-80 

12-80 

2-57 

4-64 

37-64 

£:    CaS 

l-ll  0-98=99-26  Percy. 
2-60  3-65=99-56  Percy. 
80-65=100  Karsten. 


275.  SPHENOCLASE.    Sphonoklas  v.  Keib^  J.  pr.  Ch.,  xcl  348,  1864. 

Massive,  with  faint  indications  of  a  foliated  structure. 

H. =5-6—6.    G.=3-2.    Lustre  feeble.    Color  pale  grayish-yellow.    Subtranalucent 
ipUnteiy. 

CoMP. — According  to  an  analysia  by  ▼.  Kobell  (L  a): 

Si  46-08        Xl  13-04        i'e  4-77        Mn  8-23        %  6-25        6a  26-50=99-81 
Giving  tlio  0.  ratio  for  ^  11  Si,  11-81  :  6*10  :  2457,  or  2  :  1  : 4,  7.  KobelL 
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Ptr..  sra — In  the  closed  tube  yielcU  no  water.  B.B  fuses  easily  (at  3)  and  qnietly  to  a  shining 
greenish  glass.  Slightly  attacked  by  muriatic  and  sulphuric  acids ;  but  after  heating,  easily  de- 
composed with  gelatinization  by  muriatic  acid. 

Obs. — From  Gjelleback  in  Norway,  with  wollastonite  and  tlie  so-called  edelforsite,  forming 
thin  layers  of  varying  thickness  in  a  bluish  granular  limestone. 

Named  from  a^ni^^  a  wedgCf  and  xXacu,  /  breaks  ic  breaking  into  wedge-shaped  pieces. 


EPIDOTE  GROUP. 

The  species  of  the  Epidote  Group,  enumerated  with  the  formulas  on  p. 
251,  are  characterized  by  specific  gravity  above  3,  and  therefore  higli ;  hard- 
ness above  5 ;  fusibility  B.B.  below  4 ;  anisometric  crystallization,  and 
therefore  biaxial  polarization;  the  dominant  prismatic  ans^le  112°  to  117°; 
fibrous  forms,  when  they  occur,  always  brittle ;  colors  white,  gray,  brown, 
yellowish-green,  and  deep  green  to  black,  and  sometimes  reddish. 

The  prismatic  angle  in  zoisite  and  other  orthorhombic  species  is  /A  /;  but  in  epidote  it  is  the 
angle  over  a  horizontal  edge  between  the  planes  0  and  i-i,  the  orthodiagonal  of  epidote  correa« 
ponding  to  the  vertical  axis  of  zoisite,  as  explained  under  the  latter  species. 

T.  S.  Hunt  has  observed  (0.  R.,  IH63.  Am.  J  Sci.,  II.  xxxvi.  426,  xliii.  205)  that  the  high  spe- 
c'fic  gravity  and  hardness  of  the  Epidote  group,  as  compared  with  the  Scapolite,  is  to  be  ascribed 
10  a  more  elevated  or  higher  multiple  equivalent,  or,  iu  other  words,  to  a  more  condensed  mole- 
cule. But  the  niunerical  value  of  the  multiple,  or  of  the  relation  between  the  species,  has  not  jet 
been  ascertained. 

276.  JE3PIDOTB.  Schorl  vert  du  Dauphm^  de  Lisle,  Crist,  ii.  401,  1783.  Strahlstein  pt 
Wenu,  1788-18i)0.  Thallite  (fr.  Dauphiny)  Delamdh.,  Sciagr.,  ii.  401,  1792,  T.  T.,  ii.  819,  1796 ; 
JI.,  J.  d.  M.,  V.  270,  1799.  Delphinite  (ib.)  Saussure,  Voy.  Alpes,  §1918,  1796  (=Oisanite  pt). 
Akanticone  (fr.  Arendal)  cPAndrada,  J.  d.  Phys.,  Ii  240,  1800,  Scherer's  J,  iv.  1800;=Aren- 
dalite  Karsi.  (and  Lectures  of  Blumenbach,  earlier),  Tab.,  34,  74, 1800.  Skorza  WaUacfiian  Min,, 
Karst,  Tub.,  28,  72,  1800,  Klapr.,  Beitr.,  iii.  282,  1802.  Epidote  H.^  Tr.,  iii.  1801.  Pistazit 
WenLj  1803,  Ludw.  Min.,  Wern.,  ii.  209,  1804.  Withamite  (fr.  Glenco)  Brewst,  Ed.  J.  Scl,  iL 
218,  1825.  Puschkinit  Wagner,  Bull.  Soc.  Imp.  Nat,  Moscow,  1841.  Achmatit  Henn,,  Verb. 
Min.  St  Pet,  1S45-46,  202.  Esehcrit  (fr.  St  aothard)  Scheerer,  Pogg.,  xcv.  607,  1855.  BeusUl 
BretOk,  B.  IL  Ztg.,  xxiv.  364,  1865. 

Monociinic.  6^=89°  27' ;  «-2  A  2-2=63°  8^  0  A  14=122°  23';  a:b:c 
=0-48436  :  1  :  0-30719.^  Observed  planes:  0;  vertical,  i-i,  /-?,  i-2,  i-4, 
?-6;  clinodoraes,  ^4,  ^4,  14;  hemidomes,  ^i,  1-i,  §4,  2-i,  3-i,  5-/,  ll-i; 
-irh  -irh  Ht-^  -f  ^  -1-^  -24,  -34,  -5-^  -74;  hemipyramids,  |,  -J-,  |,  1, 
~l,~i;  24,-24;  H.H.H.'H;  1-2,-1-2;  9-f ;  54,-5-f;  3-3,-3-3; 
2-4;  5-5,-5-5;  7-7,-7-7;  4-8;  2-S, -2-S;  -4-4;  5-5,-5-6;  -6-6. 

267  268 

266  ^ . ^  *^ 


C^Ai-i=90^33' 
6>  A  14=154  3 
(9A-l-i=154  15 
<?Ai4=l*141 
14A14,  ov.  0,=64  38 


i-iA3-i=145°18' 
i-iA5-i=157  29 
viA-l  =  104  48 
i4  A  1=104  15 
i^iA-3-3=128  5 


14A3-i=150°  6' 

i4  A  1=146 

14A-2-«,ov.O=11013 
lAl,  front,=70i 
lAl,ov.i-/,=109  59i 
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i4  A  -1-^=116  18  U  A  3-3=127  40       •       -1 A  -1,  front,  =  70  2r. 

i4  A  1-1=116  24  i'i  A  i-2=121  31  -1 A  -1  ,ov.i-^,=109  ;;:; 

i-i  A  2-i=133  49  -1-i  A  l-2,ov.6>,=12S  18    3-3  A  3-3,  front,=96  1^ 

i^i  A  -2-1=134  23  -1-i  A  1-i,  ov.  i-i,=51  42  -3-3  A-3-3,froiit,=96  41 

i-i  A  -3-i=145  39  -1-i  A  -1=  125  13  i-2  A  l-i=102  57 

l-iA3-i=150  6 

Crystals  usually  lengthened  in  the  direction  of  the  orthodiagonal,  or 
parallel  to  i-i ;  sometime  long  aeicular.  Cleavage :  i-i  perfect ;  1-i  less  so. 
Twins :  composition-plane  1-i ;  also  i-i.  Also  fibrous,  divergent,  or  paral- 
lel ;  also  granular,  particles  of  various  sizes,  sometimes  fine  granular,  and 
forming  rock-masses. 

H.=6— 7.  G.=3"25— 3*5.  Lustre  vitreous,  on  i-i  inclining  to  pearly  or 
resinous.  Color  pistachio-green  or  yellowish-green  to  brownish-green, 
greenish-black,  and  black  ;  sometimes  clear  red  and  yellow ;  also  gray  and 
grayish- white.  Pleochroism  often  distinct,  the  crystals  being  usually  lea^ 
yellow  in  a  direction  through  1-i.  Streak  uncolored,  grayish.  Subtrans- 
parent — opaque :  generally  subtranslucent.  Fractm'e  uneven.  Brittle. 
Double  refraction  strong :  optic-axial  plane  i-l. 

Var. — Epidote  has  ordinarily  a  peculiar  yellowish-green  (pistachio)  color,  seldom  found  in  other 
minerals.  But  this  color  passes  into  dark  and  light  shades — black  on  one  side,  and  brown  on  tt.e 
other.  Most  of  the  brown  and  nearly  all  the  gray  epidote  belongs  to  the  species  Zoisite;  ond  the 
reddish-brown  or  reddiah-black,  containing  much  oxyd  of  manganese,  to  the  species  PitdnwuUL-, 
or  Manganepidote ;  while  the  black  is  mainly  of  the  species  AUaniU;^  or  Oerium-epidoU\ 

Var.  1.  Ordinary.  Color  green  of  some  shade,  as  described,  (a)  In  crystals.  {h\  Fibrous, 
(c)  Granular  massive,  (rf)  Scorza  is  epidote  sand,  of  the  usual  green  color,  from  the  banks  of  tho 
Arangos,  near  Muska  in  Transylvania.  The  Arendal  epidote  {Arendahte)  is  mostly  in  dnrk 
green  crystals;  that  of  Dauphiny  {ThaUite,  Deiphinite^  Oisanite)  in  yellowi.«^h-grcen  crystals, 
sometimes  transparent,  and  found  near  Bourg  d'Oisans,  in  the  Piedmonteso  Alps.  Ptt{<dii.ii.iie 
includes  pleochroic  crystals  from  the  auriferous  sands  of  Katharinenburg,  Urals ;  G.=3-U6G ;  i-oli^r 
emerald-green,  when  viewed  by  transmitted  light  through  l-i,  yellow  transverse  to  this;  naiiiel 
after  Puschkin,  a  Russian  senator.  Achmatile  is  ordinary  epidote,  in  crystals,  from  Achinalov^k. 
Ural.     Eacherite  is  a  brownish -yellow,  somewhat  greenish  epidote?,  from  St.  Gothard  (anal.  28 ». 

2.  The  so-called  Buckfandite  from  Achmatovsk,  described  by  Hermann  ranal.  41,  42),  is  black  v.ic. 
a  tinge  of  green,  and  diflers  from  ordinary  epidote  in  having  the  crystals  nearly  symmetrical,  ui.  i 
not,  like  other  epidote,  lengthened  in  the  direction  of  the  orthodiagonal.  G.=3'ol.  Hcnnaiii.'' 
BagroUionite^  from  Achmatovsk,  appears  to  be  essentially  the  same  mineral,  it  agreeing  with  it  in 
angles,  according  to  Uermann  (Bull.  Soc.  Nat.  Moscow,  xxxv.  24S,  1^62),  and  having  G.=."!'4«>. 
while  the  original  bagrationite  of  Kokscharof  is  a  variety  of  allanite  (q.  v.).  It  differs  from  the 
bucklandito  in  containing  a  little  cerium  'anal.  43). 

3.  WithainiU>.  Carmine-red  to  straw-yellow :  strongly  pleochroic ;  the  color  as  seen  through  in 
one  direction,  deep  crimson,  in  another  transverse,  straw-yellow;  H.=6— 6*5;  G.=3-i:'.7;  in 
small  radiated  groups,  wA-l-i=n6°,  -1-tA  l-i=128^  20'.  From  trap,  at  Gleneoe,  in  Argjle- 
shire,  Scotland.     Named  after  Dr.  Witham. 

4.  Beustite,  Grayish- white  to  ash-gray ;  G.=2-859— S'STt,  Breith.  Breithaupt  gives  the  nn^le 
Ta  P—  1 54"  20',  Ma  P=  110''  30 ,  which  are  very  near  0  A  l->,  and  -2-i  a  l-i.  I>om  near  Predi  z2o 
in  the  Tyrol. 

Comp.— 0.  ratio  for  ft,  fi,  Si  =  l :  2  :  3;  (^^Oa'+KPej^tl^'Si';  bemg  Ime-iron^tdok,  the 
mineral  having  for  its  protoxyd  portion  almo«»t  solely  lime  (Ca),  but  containing  sesquioxyd  of  ir«>n 
(^e)  in  place  of  part  of  the  alumina  (^1).  The  results  of  the  larger  part  of  the  analyses  oonform 
nearly  to  the  above  ratio,  showing  apparently  that  it  is  the  normal  ratio.  Several  appear  to  aflbrd 
according  to  Hermann,  less  fi  and  Si  in  proportion  to  the  R,  giving  different  ratios  between  1 :2:3 
and  1 :  H:  2  A ;  but  with  the  sum  of  the  oxygen  of  the  protoxyds  and  sesquioxyds  always  equal  to 
that  of  the  silica.  The  exact  condition  of  the  iron,  whether  part  is  protoxj-d  or  not,  has  not  in  all 
cases  been  ascertained,  and,  therefore,  some  of  the  results  obtained  arenotf^e  from  doubt.  Bam- 
melsberg  observes  that  when  this  point  is  cleared  up  the  ratio  1:2:3  will  probably  be  found  to 
be  common  to  all 

The  Achmatovsk  "  bucklandite  "  (anal  41,  42)  gives  nearly  the  ratio  2:3:6;  but  if  the  iron  \» 
fill  6e;squioxyd,  1:21:  2*9.    Bammelsberg  says  tiie  crystals  may  coutain  some  magnetita 
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The  ratio  of  Pe  to  5l  in  most  opyote  is  approximately  1:  2.  as  In  analyses  1  to  18,  20,  22-31, 
33.  39 ;  but  other  ratios  ocjur  between  1 :  2  and  1:6;  and  rarel/  the  amount  of  Pe  is  so  large  ai; 
to  giro  nearly  the  ratio  3 :  5.  Batio  1 :  ^  is  afforded  by  analysis  19  ;  1 :  3  by  32 ;  1 : 4  by  24-20, 
2S-30;  1  : 5  by  27  ;  1 :  6  bv  23.  In  analysis  40,  the  silica  is  much  below  the  usual  proportion, 
and  the  0.  ratio  for  &,  fi,  8i  is  nearly  3:4:  6. 

Analyses:  1,  Geffken  (Poprj?.,  xvi.  483);  2,  Kuhi>(Ann.  Ch.  Pharm.,  lix.373);  3,  Rammelsberg 
['Id  SuppL,  48) ;  4,  id.  (Min.  Ch.,  752) ;  5,  «,  Hermann  (J.  pr.  Ch.,  Ixxviii  29^) ;  7,  Schoeror  (Pog:g.. 
Id  37S,  xcv.  501);  8,  Richter  (ib.);  9,  v.  Rath  (Pogg.,  xa  3u7):  10,  Kiihn  (1.  c.);  11,  Her- 
maDii  (J.  pr.  Ch.,  xiiiL  S.'i,  si);  IJ,  Raramelsberg  (Pogg.,  Ixxxiv.  463);  13,  Baer  (J.  pr.  Ch.,  xlvii. 
461);  14,  Stockar-Escher  (see  Scheerer);  15,  Scheeror  (Lc.);  16,  Ucrmapn  (J.  pr.  Ch.,  IxxviiL 
2&5):  17,  Scheeror  (L  a);  18,  19,  Rammelsberg  (1.  c);  20,  21,  Kuhn  (1.  c.);  22,  Hermann  (L  c); 
23.  V.  Rath  (ZS.  G.  xi7  428);  24,  26-30,  Stockar-Escher  (Pogg.,  xcv.  601);  25,  Scheerer  (1.  c): 
31,  32,  Hermann  (I.  c);  33,  Rammelsberg  (Min.  Ch.,  764);  34-37,  39,  Hermann  (1.  c.);  38,  Oser- 
sky  (Verb.  Min.  St.  Pet,  1842,  66);  40,  Igelstrom  (GEfv.  Ak.  Stockh.,  18r.7,  11);  41,  Hermann  (1. 
c) ;  42,  Rammelsberg  (1.  c.) ;  43,  Hermann  (Bull  Soc.  Nat.  Moscow,  xxxv.  248) : 


Si 

Si 

Pe 

iSin 

Mg     Ca 

tL 

1.  Arendal 

86-14 

22-24 

14-29 

212 

2-38  22-86 

=100-03  Geffken. 

1      " 

36-68 

21-7-2 

16-72 

0-53   2307 

=98-72  Kuhn. 

3.      " 

37-98- 

20-78 

17-24 

1-11    23-74 

=100-85  Ramm. 

•4.      " 

38-76 

20-86 

16-86 

0-44  23-71 

2-00=101-62  Ramm. 

6.     "         gn. 

87-82 

22-86 

11  56  ^c 

I  1-86 

0-77    22-03 

2-93=99-32  Hermann. 

6.      «         ffnh,4>k. 

36-79 

21-24 

12-96  " 

5-20 

21-27 

2-86=100-3-2  Hermann. 

7.      "         sfrp. 

87-59 

20-73 

16-57 

0-41  22-64 

2-11=  100-i)5  Scheerer. 

8.      *'         paoid. 

38-84 

25-46 

10-88 

2'2-62 

2-41=100 -20  Richter. 

9.      «         pseud. 

37-92 

19-21 

16-56 

0-26   22-68 

2-51,  5ra0-39,  K  0*23 

=98-74  V.  Rath. 

10.  B.  d'Oisana,  gn. 

39'8r» 

21-61 

16-61 

0-30  2'2-15 

=102-52  Kuhn. 

IL             "        oliv^ipi. 

37-60 

18-57 

13-37  to 

5-55 

1-40  21-19 

l-68=99-36  Hermann. 

12. 

88-37 

21-13 

16-85 

017   23-58 

=100-22  Ramm. 

13.              "                      (1)87-78 

•21  •26 

15-97 

0-60   23-46 

=,  Na  0-41=99-47  Br. 

14.               "                       (1)37-35 

2-2  02 

15-67 

22-54 

2-35  =  99-93  S.-Kscher. 

15.               •« 

37-66 

20-78 

16-49 

0-29  22-70 

2-119=99-91  Scheerer. 

16.               " 

88-00 

20-87 

15-06  ^e 

1-90 

21-93 

2-08  Mufr.=99-64  Herm'n. 

17.  Traversella,  dark 

67-65 

20-64 

16-50  Mu  0-49 

0-46   22-32 

2-i>6,HCl0-0l  =  ln013Schr. 

18.        "               " 

37-ol 

21-76 

12-52  i'e 

8-59 

0-60  21-26 

2-«'.8= 99-92  Ramm. 

19.        "              yeUow 

88-34 

20-61 

9-23    " 

2-21 

0-43   25-01 

2-82=98-65  Ramm. 

20.  Peniff,  Saxony 

38-64 

2198 

17-42 

0-27    21-98 

=10i)-26  Kuhn. 

21.  Geier,  Erzgeb. 

40-67 

14-47 

13-44 

2-96   30-00 

=101-24  Kuhn. 

22.  Trarorsella 

40-08 

16-01 

15-93   " 

1-44 

4-97    1911 

l-20=99-64  Hermann. 

23.  VaL  Maigels,  gy. 

3907 

28-90 

7-43 

0  10   24-30 

0-rt3  =  10i)-43Rath. 

24.  Gutanen,  hnh.-gn.      (|)3805 

26-39 

9-73 

23-54 

2-02  =  1)9-73  a-Escher. 

25.        " 

38-99 

•26-76 

9-99 

0-61   22-76 

205  =  lo(rl6  Scheerer. 

26.  Sustenhom,  gvh'bn. 

38-43 

26-40 

8-75 



23-90 

2'46=99-94  S.-E8(:her. 

27.  Lole,  «7nA  -bn. 

38-39 

28-48 

7-56 

2-2-64 

2-80=99-37  a-Escher. 

28.  St.  Gothard,  EscheriU 

38-U8 

27  74 

8-26 

23-53 

2-04=99-65  a-Escher. 

29.            "          hnh.-gn^ 

•38-i8 

27-63 

8-66 

-22-87 

2-41=99-75  a-Eschor 

30.  Eaverdiras,  lfnh.-gn. 

37-66 

27-30 

8  90 

23-90 

•2-33=100*15  a-Eschor. 

HI.  Ural,  Schumnaja,  gn. 

37-47 

2409 

10-60  fe 

2-81 

22-19 

1-24=99-40  Hermann. 

32.  AchmatOTsk,  gn. 

86-46 

24-92 

9-54  " 

3-25 

22  45 

3-50=100-11  Hermann 

33.            **            gn. 

37-75 

21-06 

11-41   " 

3-59 

11 5   22-38 

2  67  =  100  Ramm. 

34.            " 

37-62 

18-46 

12-32  " 

2-20 

n-39  24-76 

2-20,  5fa  0-91=98-85  Herm. 

35.             " 

40-27 

2008 

14-22  " 

2-39 

0-53  21-61 

0  1«,  Mn<r.=99'26  Ilerm. 

S6.  BuTowa 

36-87 

1813 

14-20  " 

4-60 

0-40  21-45 

1  •56= '.♦7-29  Hermann. 

37.  PuschkinUe 

87  47 

18-64 

1415  " 

2-56 

-22-06 

1-44,  5»a,  Li  2-78  =  98-60  H, 

38.            " 

88-88 

18-86 

16-34 

6-1     16-00 

,  Mn  9-26,  Xa  1-G7,  Li 

0-46=98-5ii  Osersky. 

39.  SiUbohle 

39-67 

18-65 

14-81 

8-26 

1-62   •20-63 

1-23,  ]ffa  0-5->,  Mn  tr. 

—99  68  Hermann. 

40.  Jakobaberg,  Swed.    (})  33-81 

18-58 

12-57 

4-85 

3-04  26^46 

0-94=100-25  Igelstrom. 

41.  Achmatovak,  "BttcW." 

'  36-97 

21-84 

10-19  te 

9-19 

21-14 

0-68,  0  0-32=lOO-.^3  Herm. 

42.            «* 

88-27 

21-26 

909  " 

5-57*   1-07   22-75 

2-00=100  Ramm. 

43.            "           "^BagraC 

'  38-88 

20-19 

9-8-i  " 

8-82 

1-98   17  37 

1-60  La,  Oe,  U  3-60 

=97-26  HcrrrjkU*. 

•  AaaL  on  matoriAl  alter  iU  l|;ultioii ;  •oine  Ti  0*  with  the  Bi  0* 
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In  atml.  5,  G.=3-37;  anal.  6,  G.=3-49;  anal.  8  has  th«  form  of  pyroxeno;  anal  9,  0.= 
S-223,  has  the  form  of  scapolite;  anal.  11,  G.=3-h8;  anal.  12,  G=3'463/material  analyzed  aOei 
its  ignition;  anal.  16,  G.=3-42;  anal.  23,  G.= 3-36 1—3-316,  in  the  Orisons;  24,  3Ji73;  'i6.  0.= 
3-326;  27,  3-359,  Borderrheinthal:  3-384,  from  Maggiathal;  29,  3-:as.  from  Formazznthal;  30, 
H-3G9,  Vorderrheinthal;  31,  3-43;  32,  3-33— 3*34;  33,  3485;  34,  3*30;  35,3  41;  36,  335;  37, 
G.=i3-43,  fr.  Werchucivinsk ;  39,  3-45,  near  Helsingfors ;  40,  3*51;  42,  3*46. 

Pyr,,  etc. — In  the  closed  tube  gives  in  most  cases  water.  B.B.  fuses  wiUi  intumesceuco  at 
3-3-5  to  a  dark  brown  or  black  mass  which  is  generally  raagiiolic.  Reacts  for  iron  and  sometiraes 
for  manganese  with  the  fluxes.  Partially  decomposed  by  muriatic  acid,  but  who::  previously  ignited, 
gelatinizes  witli  acid.  Decomposed  on  fusion  with  alkaline  carbonates.  G.  of  Arendal  epidote 
changes  on  ignition,  from  3*409  to  2*984 

Oba. — Epidote  is  common  in  many  crystalline  rocks,  as  syenite,  gncisF,  mica  8chiL:t,  hornblerdic 
schist,  serpentine,  and  especially  those  that  contain  the  ferriferous  mineral  hornblende.  It  often 
uccompanies  beds  of  magnetite  or  hematite  in  such  rocks.  It  is  sometimes  found  in  geodes  in 
trap ;  wid  also  in  sandstone  adjoining  trap  dikes,  where  it  has  been  formed  by  metamorphisni 
through  the  heat  of  the  trap  at  the  time  of  its  ejection.  It  also  occurs  at  times  in  nodules  in  dif- 
ferent quartz-rocks  or  altered  sandstones.  It  is  associated  ofleu  with  quartz,  pyroxene,  feldspar, 
iixinite,  chlorite,  eta,  in  the  Piedmontese  Alps. 

It  sometimes  forms  with  quartz  an  epidote  rock,  called  epidosyie.  Such  ^  rock,  from  Grand 
Mutanne  River,  Canada,  having  a  liardness  of  7  0,  and  G.=3*04,  gave  T.  S.  Hunt,  on  analysis 
(Logan's  Rep.,  1863,  497),  Si  62-^0,  Xl  12-80,  Fe  940,  %  0-7-.>,  Ca  1410,  Na  043,  ign  0  iVn 
1)9-71,  which  corresponds  to  61-33  epidote  and  38*22  quartz.  A  similar  rock  exists  at  Melbourne 
in  Canada. 

Beautiful  crystallizations  come  from  Bourg  d'Oisans,  Ala,  and  Traversella,  in  Piedmont :  Zcr- 
matt  in  the  Valais ;  near  Gutanen  in  the  Haslithal;  at  Kaverdiras  and  Baduz  in  the  valley  of 
Tavetsch  (the  latter  sometimes  referred  to  zoisite,  but  optically  epidote  according  to  DesdoizeauxV, 
Monzoni  in  the  Fassa  valley  ;  Zillerthal  in  the  Tyrol,  sometimes  in  rose-red  and  greenish  crystals  of 
small  size,  resembling  thuUte ;  the  Sau-Alpe  in  Carinthia ;  and  the  other  localities  mentioned  above. 

In  N.  America,  occurs  in  N.  Hamp.  at  Franeonia,  crystallized  and  granular,  with  magnetite ; 
Warren,  with  quartz  and  pyrite.  In  J/o-w.,  at  Hadlyme  and  Chester,  in  crystals  in  giieiss :  at 
Athol,  in  syenitic  gneiss,  in  tine  crystals,  2  m.  S.W.  of  the  centre  of  the  town;  Newbury,  in  lime- 
stone; at  Rome,  in  honiblende  schist;  at  Nahant,  poor,  in  trap.  In  Rhode  IslandL,  at  Cumberkiid, 
in  a  kind  of  trap.  In  Conn.,  at  Iladdam,  in  largo  splendid  crystals.  In  ^V.  York^  2.  m.  S.E.  of 
Amity,  in  quartz;  2  m.  S.  of  Carmd,  Putnam  Co.,  with  hornblende  and  garnet;  2  ra. S.  of  CoftWs 
Monroe,  Orange  Co.;  6  m  W.  of  Warwick,  pale  yellomsh -green,  with  sphene  and  pyroxene;  al 
Harlem,  in  gneiss,  on  the  banks  of  East  river,  near  38th  St.  In  N.  Jersey^  at  Franklin,  massive; 
at  Roseville  in  Byram  township,  Sus.^ox  Co.,  in  good  crystals.  In  Penn.,  at  K.  Bradford.  In 
Michigan,  in  the  Lake  Superior  reg-ion,  at  many  of  the  mines ;  at  the  Norwich  mine,  beautifulW 
radiated  with  quartz  aud  native  copper.  In  Canada^  at  St.  Joseph,  in  a  concretionary  argillaceou-^ 
rock  of  the  Quebec  group. 

For  recent  papers  on  cryst.  see  Kokscharof  Min.  Russl.,  iii.  268,  iv.  106 ;  v.  Zepharovich.  Bor. 
Ak.  Wicn,  xxxiv.  4S0,  xlv.  381;  DescL  Min ,  i.  1862;  Hessonberg,  Min.  Not,  III.;  v.  Rath. 
Pogg..  cxv.  472. 

Epiduic  is  one  of  Ilaiiy's  crystallographic  names,  derived  from  the  Greek  ivit]  ac^  increa^^,  and 
translated  by  him,  "qui  k  recu  un  accroissement,"  the  base  of  the  prism  (rhomboidal  prisma  hav- 
ing one  side  longer  than  the  other.  In  its  introduction  Haiiy  set  aside  three  older  names.  Thal- 
lit-j  ^from  'Ja-AfA,  color  of  young  twigs,  alluding  to  the  green  color)  wis  rejected  because  it  vri-s 
based  on  a  varying  character,  color ;  Bdphinite  aud  ArendaLiie,  because  clerived  from  localities. 
But  the  name  Epidole  is  now  so  involved  in  geological  as  well  as  mincralogical  literature  that  the 
law  of  priority  cannot  well  do  the  justice  demanded  of  it.  Werner's  name  Pibiacite  from  «r.<rri»i-, 
Uie  pistachio-nut  (referring  to  the  color)  was  not  proposed  as  early  as  thallitc  or  epidote. 

Alt.— Epidote  is  less  liable  to  alteration  than  most  of  the  silicates,  partly  because  the  iron  it 
contains  is  mostly,  when  cot  wholly,  in  the  state  of  sesquioxyd.  The  analyses  afford  generally 
one  or  two  per  cent,  of  water,  which  is  probably  foreign  to  the  species ;  and  in  a  green  minerrd 
from  Isle  Boyale,  having  the  composition  of  epidote,  J.  D.  Wliituey  found  5  per  cent  of  watei 
(Rep.  Geol.  L.  Sup.,  1851,  97). 

Ar 'if.— Epidote  has  not  been  found  among  the  crystallizations  of  furnace  slags,  or  formed  i . 
the  laboratory  of  the  chemist.  It  has  been  a  frequent  result  of  the  action  of  heat  and  steam  f>r 
ferruginou.s  sandstones  accompanying  the  ejection  of  doleryte  and  other  eruptive  rocks;  aii«i 
this  fact  suggests  the  method  by  which  it  may  be  artificially  formed. 

2TGA.  KCELBINGITE.  (Kolbingit  Breit}  ,  B.H.  Ztg.,  xxiv.  398.  Ainigmatit  Breilh^  ib.)  Mono- 
clinic     /a/=:0«)*  31',  OAi.i=59®.     Cleavage  :/ perfect ;  i-i imperfect;  t-i  in  traces. 

TI.=5'5— 6.  G.= 3*599,  8-60'.»,  3-613  Lustre  vitreous.  Color  greenish  to  relvet-bbck 
Ttroqic  pistachio-green.    Subtrausluceut.    Fracture  oonchoidal  to  uneven. 
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Cbmp.— Consists,  according  to  R:  MCiiler  (1.  c.\  largely  of  the  silicates  of  protoxyd  of  iroD  ana 
Erne. 

Obs. — Occurs  at  Kangordluarsuk,  Greenland,  ^-ith  legiritc,  eudialyte,  etc..  nnd  resemble.*  much 
II  bhck  hornblende.  Unlike  hornblende  and  the  related  specie?,  the  crystal  is  oblique  from  an  acute 
edge  (as  in  epidote),  and  the  angles  of  the  prism  are  very  diflerent.  Arfvedsonite  difiers  in  liuv- 
ing  a  celandine-green  streak ;  and  ccgerite  a  mountain-green.    It  may  be  epidote. 

^EfUgmaiiUi  has  the  form  and  angles  of  koelbiugite ;  but  H.=5— 5*5  ;  G.=3'833— 3*863 :  the  iron 
in  the  compoaud  is  sesquioxyd;  and  the  streak  is  reddish-brown.    Probably  altered  kcelblngite. 

277.  PIEDMONTITB.  Rod  Magnesia  (fr.  Piedmont)  CronsU,  Min.,  106,  1758.  Manjrandse 
rouge  (id.)  Napione^  Mem.  Ac.  Turin,  iv.,  1790,  Manganese  oxyd^  violet  silicif.  rb  (id.)  //.,  Tr., 
iv.,  1801.  Epidote  roauganesifdre  (id.)  L,  Cordier,  J.  d.  M.,  xiiL  135,  1803;  J/.,  Tab!.,  Ksng. 
Piemontischer  Braunstein  Wem.f  Hoffm.  Min.,  iy.  a,  162,  1817.  Manganepidot  Genn.  Pie- 
montit  Kenng^  Min.,  75,  1853. 

Moiiodinic ;  like  epidote  in  form,  and  nearly  so  in  angles,  i-i  A  -l-i= 
115°  20',  -14  A  1-2=98°  50',  z-iAf  i=145°  37  .  Cleavage  U  perfect,  -14 
less  so.     Also  massive. 

IL  =  6'5.  G. =3*404,  Breithaupt.  Lustre  vitreous,  especially  bright  on 
i4 ;  slightly  pearly  on  other  faces.  Color  reddish-brown  and  reddish- 1)1  ack ; 
in  very  thin  splinters  columbine-red.  Streak  reddish.  Opaque  to  subtrans- 
liicent.     Fragile. 

Comp.— O.  ratio  for  ft,  S,  Si=l  :  2  :  8  :  (i  Ca'+f  (Mn,  Fe,  Xl))«  Si*;  or  epidote  in  which  a 
large  part  of  the  alumina  is  replaced  by  sesquioxyd  of  manganese.  The  protoxyds  may  also  in- 
dade  some  protoxyd  of  manganese  as  well  as  magnesia. 

Analyses:  1,  Sobrero  (Arsb.,  1840,  218);  2,  HartwaU  (Ak.  H.  Stockh.,  1828,  171);  8,  Goffken 
(Poggi  xvi.  483);  4,  H,  St  C.  Doville  (Ann.  Ch.  Phys ,  xliiL  13): 

Mg       Ca 

13-42,  An  4-82,  §n,  On  0-4=100-66  E 

1-82  21-G.')  =  100-27  Hartwall. 

22-78=100  Geffken. 

0-2  22-8  =100  DeviUe. 

The  last  three  analyses  correspond  nearly  with  the  epidote  0.  ratio,  1:2:3.  The  mineral  was 
first  analy7<ed  by  Napione  (1.  c),  and  next  by  Cordier  (1.  c.). 

Pyr.,  etc. — B.B.  fuses  with  intumescence  at  3  to  a  black  lustrous  glass.  Gives  strong  reactions 
for  manganese  with  the  fluxes,  and  also  for  iron.  Not  decomposed  by  acids,  but  when  previously 
ignited  gelatinizes  with  muriatic  acid.    Decomposed  on  fusion  witli  alkaline  carbonates. 

Oba.— Oocurs  at  St.  Marcel,  in  the  valley  of  Aosta,  in  Piedmont,  in  braunite  with  quartz, 
groenovite,  violan,  and  tremolite.  Crystals  rather  long  subrhomboidal  prisms,  very  fragile,  and 
having  most  of  ilie  surfaces  dull. 

278.  ALLANITE.  Crystallized  Gadolinite?  (fr  Greenland)  T.  AUan,  Tr.  R.  Soc.  Edinb.,  vi. 
345  (read  Nov.  180S)=:Allanite  Tfiomson,  ib.,  871  (read  Nov.  1810);  Phil.  Mag.,  xxxvi.  278, 
181 1.  Cerin  (fr.  Riddarhyttan)  Hisinger,  Afh.,  iv.  327,  1815.  Orthit  (fr.  Finbo)  Derz.,  Afh.,  v. 
32,  1818.  Pyrorthit  (fr.  Kararfvet)  Ban.,  Afh,,  v.  52;  1818.  Bucklandit  (fr.  Arendal),  Uvy, 
Ann.  PhiL,  II.  vii.  134,  1824.  Tautolit  Cfr.  L.  Laach)  Brtiih.,  Schw.  J.,  1.  321,  1826.  Uralor- 
thite  Henn.f  J.  pr.  Ch.,  xxiiL  273,  1841.  Bagrationit  (fr.  Achmatovsk)  JSTofescA.,  Russiches Berg. 
J.,  1.  434,  1847  ;  Pogg.,  Ixxiii.  182,  1848  [not  Bagrationite  //<jnn.,= Epidote].  Xanthorthit  (fr. 
Erikberg)  JEferm,^  J.  pr.  Ch.,  xliii.  112,  1848.  Erdmannit  (fr.  Stoko)  Berlin,  Pogg.,  Ixzxviil  16  J, 
1S53. 

MonocHnic,  isomorphous  with  epidote.  (7=89°  V  ;  0  A  14=122°  50^', 
i-2  A  1-2=63°  68';  a  :  J  :  c=0-483755  :1  :  0-312187.  Observed  planes: 
O;  vertical,  i-ij  i-2,  t-4;  clinodome,  14;  hemidomes,  1-i,  5-i,  -1-V, -2-i, 
-3-i,  -6-i ;  hemipyrainids,  1,  -1,  1-2,  3-3,  -3-3,  2-4,  6-5. 
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0  A  ^.^=90^  69' 
{?A1-V=154  0 
{?A-l.i=154  23 
i-i  A  l-i=115  1 
i-i  A -1-4=116  36 
i-i  A -1=105  12 


i-i  A  1=104^  IIV 
i-i  A  3-3=127  52 
i-ih  -3-3=128  32 
i-i  A  i-2=l  21  59 
-1-i  A  l-i=128  23 


\-i  A  1-2=U4**  54' 
1-i  A  1=125  26 
-1-i  A -1=125  50 
1  A  1=70  52 
-1  A  -1,  front,=71  38 
3-3  A  3-3     "     =96  54 
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Crystals  either  short,  flat  tabular,  or  long  and  slender,  sometimes  acicnlar. 
Twins  like  those  of  epidote.  Cleavage  :  i-i  in  traces.  Also  massive,  and 
in  angular  or  rounded  grains. 

H.  =  5-5— 6.  G.  =  30— 4*2.  Lustre  submetallic,  pitchy,  or  resinous— 
occasionally  vitreous.  Color  pitch-brown  to  black,  either  brownish,  green- 
ish, grayish,  or  yellowish.  Streak  gray,  sometimes  slightly  greenish  or 
brownish.  Subtranslucent — opaque.  Fi^acture  uneven  or  subconchoidal. 
Brittle.     Double  refraction  either  distinct,  or  wanting. 

Oomp.,  Var. — Tliifl  species,  while  closely  like  epidote  in  crjstnllization.  varies  mudi  in  the  re- 
feults  of  analyses,  and  also  iu  external  appearance.  The  more  prominent  v/ays  of  variation  are  the 
following:  (1 )  The  crystals  are  sometimes  broad  tabular,  and  sometimes  very  long  acicular.  (J) 
The  crystals,  when  well-formed,  often  manifest  no  double  refraction,  as  Desdoizeaux  has  observed. 
(3)  The  anioiint  of  water  present  varies  from  none  to  17  p.  c,  and  the  hardness  and  specific  gravity 
correspondin^]y,  the  kinds  containing  the  most  water  being  lowest ;  and,  in  some,  G.  not  exceed- 
ing 2-53.  (4)  'There  is  also  nmch  diversity  in  pyrognostic  and  other  chemical  characters,  as  ex- 
plained beyond. 

The  varieties  that  liave  been  distinguished  are  as  follows : 

1.  Allnnik.,  In  tabular  crystals  or  plates,  the  crystals  sometimes  8  to  10  in.  long,  6  to  6  wide, 
and  an  inch  or  so  thick.  Color  black  or  brownii*h-black.  G.=8-5(»— 3*95;  3*53— 3-54,  from  Jotun- 
Fjcld;  3-79,  from  Snarum,  Norway;  3*o3,  from  E.  Bradford,  Pa.,  and  3-93.%  from  Bethlehem,  Pa., 
Brush ;  :i*84,  from  PVanklin,  N.  J.,  Hunt.  Named  after  T.  Allan,  the  discoverer  of  the  mineral, 
and  found  among  specimens  from  East  Greenland,  brought  to  Scotland  by  C.  Gieeeck<?.  Orint 
is  the  same  tlnng,  named  by  Hisiuger,  having  n.=6;  G.=3*77  — 3*8;  lustre  weak,  greasy;  and 
being  subtranslucent  in  thin  splinters. 

Bucldandiie  is  anhydrous  allanitc  in  small  black  crystals  from  a  mine  of  magnetite  near  Areudal, 
Norway.  Altliough  not  yet  analyzed,  it  is  referred  hero  by  v.  Rath  on  the  ground  of  the  angles 
and  physical  characters  (Pogg.,  cxiii.  281).  That  of  L.  Laach  is  also  shown  to  have  the  angles  of 
allanitc  by  v.  Rath  (1.  c.) ;  the  angles  are  those  cited  above  as  the  angles  of  the  species.  7antoUk 
BrtiUi.^  is  also  from  the  trachyte  of  L.  Laach,  and  is  probably  the  same  species.  Angles :  t-2  a  f-2 
=  70^  48'  and  lOiJ"  12',  i-t  A  1-2  =  114''  30,  l-»Al  =  l25°  30',  -1-iA  l-t=128^  37'  and  51'  20. 
Descl. ;  t-2  a i.2=70**  14',  -1-iA  1-1=51"  52',  Breith.     11. =6-5-7.     G.=3-86. 

2.  UralorthUc  is  allanite  in  large  prismatic  crystals  from  the  Unien  Mts.,  near  Miask.  H.=6; 
G.=3*4l  — 3't;0,  Herra. ;  3*'>47,  Ramm.  It  is  pitch-black,  gives  a  gray  powder,  and  is  nearly  an- 
hydrous. 

2.  BagroLioniie.  Occurs,  according  to  Kokscharof,  in  black  crystals,  which  are  nearly  symmet 
rical  like  the  bucklaudite  of  Achmatovsk,  and  not  lengthened,  like  uralorthite,  iu  the  direction  of 
the  orthodiagcnal.  Angles  the  same  with  those  of  uralorthite,  after  many  measurements  by 
Kokscharof  II.=(j*5.  G.=«'iJ4,  Koksch.  Streak  dark  brown.  B.B.  intumesces  and  forms  a 
black,  shining,  magnetic  pearl.  In  powder  not  attacked  by  hot  muriatic  acid  or  by  boiling  nitric 
add.    Not  analyzed.     Named  after  the  discoverer,  P.  B.  Bagration.    From  Achmatorak,  UroL 
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TTermann  has  described  and  analyzed  what  ho  calls  hagraUon'tc^  from  Achmatovsk,  which  he 
"States  has  the  angles  of  the  bucklandite  of  AcJimatavsk,  and  which,  therefore,  is  true  epidote 
(q.  v.).    The  analyses  by  Hermann  sustain  this  reference. 

•S.  Orihiie  included,  in  its  original  use,  the  slender  or  acicular  prismatic  crystals,  often  a  foot  long, 
containing  some  water.  But  these  graduate  into  massive  forms,  and  some  orthites  are  anhydrous, 
or  as  nearly  so  as  much  of  the  allanite.  The  name  is  from  ooGk,  straight.  The  tendency  to  alter- 
ation and  hydration  may  be  due  to  the  slenderness  of  the  crystals,  and  the  consequent  great  ex- 
posure to  the  action  of  moisture  and  the  atmosphere.  n.=5— 6.  G.=2*80— 375 ;  3*63— 365 
from  Fille-fjeld;  «-54G,  from  Hitteroe,  Ramm. ;  3  37:^,  Scheerer;  3-69— 3*71,  from  Swampscot, 
Mass.,  Balch ;  2*86— 2*93,  from  Naes  mine,  10  m.  E.  of  Aroudal,  a  hydrous  variety  containing  11 
p.  c,  of  water.    Lustre  vitreous  to  greasy 

4.  XaniiwrthUt,  of  Hermann,  is  yellowish  and  contains  much  water,  and  is  apparently  an  altered 
variety;  Gr.=2*78— 2-9.     Named  from  fii^'J??,  yc//ou;,  and  or^Ai/e, 

5.  PifrorihiU  of  Berzelius  is  an  impure  orthitc-like  mineral,  in  long  prisms  of  rather  loose  tcz« 
tore,  containing  as  its  principal  impurity  some  carbonaceous  material  (over  30  p.  c.),  and  show- 
ing chid  in  its  burning  before  the  blowpipe.  Named  from  Kop^fire^  and  orViite.  From  Elararfvot, 
Dear  Falilun. 

6.  ErdmannitA,  of  Berlin,  from  Stuko,  near  Brovig,  is  near  orthite  in  composition.  It  occurs  in 
imbedded  grauis  and  plates,  with  G.=3'l,  lustre  vitreous,  color  dark  brown,  and  is  translucent  in 
thin  splinters.    Named  after  Prof  Erdmann.    Contains  4  to  5  p.  c.  of  'water. 

Allanite  is  a  ceriuni-epidole.  But,  besides  a  largo  percentage  of  cerium,  it  contains  generally 
the  rolated  metals,  lanthanum  and  didymiiim,  witli  also,  sometimes,  a  little  yttrium,  and  rarely 
traces  of  glacinum.  The  condition  of  oxydation  of  the  iron  has  not  been  exactly  determined  in 
most  of  the  analyses,  and  conspquently  the  results  are  diseordaot.  The  best  determinations, 
acc^.-rding  to  Raromelsberg,  aflbrd  approximately,  the  garnet-ratio  1 : 1  :  2.  instead  of  the  epidote 
ratio  1:2:3,  whenc»  the  formula  (i  K'  +  i  K)'  Si',  in  this  formula  R=Ca,  Ce,  La,  l)i,  ^o,  with 
sometimes  ilg,  Y",  Mn  ;  and  ll=Xl,  3Pe.    Analyses  9-1 1  gave  this  oxygen  ratio  to  Genth. 

Analyses:  I.  Allanite;  1,  Stromeyer  (Fogg.,  xxiii.  288);  2,  Credner  (Fogg.,  Ixxix.  414);  3, 
Rammelsberg  (Fogg.,  Ixxx.  285);  4,Bergemann  ^Fogg.,  lixxiv.  485):  5,  Zschau  (Jahrb.  Min.,  1852, 
052 1 ;  6,  7,  Schoerer  (Fogg.,  IL  407,  4G5,  Ivi.  479,  Ixl  636);  8,  Hermann  (J.  pr.  Ch.,  xxiii.  273, 
iliiL  35,  99);  9,  10,  1 1,  F.  Keyser  (Am.  J.  Sci.,  IL  xix.  20);  12,  T  S.  Hunt  (Froc  N.  II.  Soc.  Bos- 
toa  viiL  .57). 

II.  Cerine;  13,  Hisinger  (Afh.  i.  Pys.,  iv.  327);  14.  Scheerer  (1.  c);  15,  F.  T.  CJleve  ((Efv.  Ak. 
Stockh.,  xix.  42.%  1862,  J.  pr.  Ch ,  xcL  223);  16,  v.  Rath  (Fogg.,  cxix.  273);  17,  18,  D.  IL  Balch 
(Am.  J.  Sci,  IL  xxxiil  348). 

IIL  lira  orthite;  19,  20,  Hermann  (J.  pr.  Ch.,  xliii.  102,  105);  21,  Rammelsberg  (Min.  Ch., 
746i. 

IV.  OrddU';  22,  23,  Berzelius  (Hisinger's  Min.  Schwed.);  24,  26,  Berlin  (Jahresb.,  xvii.  221  )i 
26,  27,  2^,  Sohoorer  (1.  c.j;  29,  C.  W.  Blomstrand  (CElv.  Ak.  Stockh.,  1854,  296,  J.  pr.  Ch.,  Ixvi. 
156);  30,  F.  StifTt  (Jahrb.  Min.,  1856,  395);  81,  D.  Forbes  (Edinb.  N.  Fk  J.,  IL  vi.  112);  32, 
Strecker  (Christiania  Univ.  Frogramme,  1854,  Ed.  N.  Fh.  J.,  IL  vi.  1 12) ;  33,  Zittel  (Ann.  Ch. 
Pharm^  exit  85). 

V.  XcoiJUwrthite ;  84,  35,  Bahr  and  Berlin  ((Efv.  Ak.  Stockh.,  1845,  86). 
VL  Erdmanniie;  36,  Berlin  (Fogg.,  Ixxxviii.  162). 

Si       Si     3Pe     fe     I^tn      Ce     La      t\      ^      Ca     %  ^ 

L  AUatiUe   33-02  15*23  15-10  0-40  21-60 11-08 3-0=99-40  & 

2.  •»         37-55  15-99  16-83  023     3-19        9-30  056  1360    0-2>  l-8n=99-27  C. 

3.  "         31-86  16-87    3*58  12*26 21-27        2-40        1015    1-67  11 1  =  10117  R. 

4         "         33-83  13-61    333  1272  082        20-90 9-36    1-40  2-95=9902  B. 


5.  ♦♦        33-41  10-90  20-88  20-73 0*69  10'52 3-12=100-25  Z. 

6.  "  (1)34-92  16-90  14-98  1-27   13-34         6-80 11-96    0*93  0-51=9901  a 

7.  "  (2)34*88  15-95  15-35   13  78         7*80 ll'oO    066    =99-87  8. 

8.  **         37-46  18-09  13-84   6-77         976         1*50  13-18    1*02  3-40=99-27  H. 

9.  *»  (1)32-19  12-00    6-34  10-55  0-51  15-37         884 9*14   0*84  1*19,  Na   1*00,  ^ 

(»-18=98  15  K. 
10.        "  (1)82-89  12-49    7-33     9-02  0-25  15-68       10-10       1-\2    1*77  2*49,  Na  0*09,  JC 

0-14=99-37  K. 
IL        "  (1)33-31  14-34  10-83     •r'20 13*42         2*70       11-28    1-28  3-01,  Na  0-41,  1^ 

1-33 =99-06  IL 

12.  **        30-20  13-05  18-26   ir.     16-60        6-90       11-76  1-70  1-30  Hunt 

13.  OeriM      30-17  11-31 20-72    28-19 9-12 ,  Cu0  87  = 


100-38  E 
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14.  C&riUi  3206 

15.  "  30-99 
Ifl.  "  31-88 
17.  "  33-31 

n,Ma8sivf  32-94 

19.  UraUnik.  35-49 

20.  "  34-47 


£1     Fe 

6-49  25-26 

9-10    8-71 

13-6610  28 

14.73  

33-60 

18-21  

14-36    8-24 


0XYG15N 
te  i/in 


12-6U 

8-69 

15-82 


0-40 


COMPOUNDS. 

6e      La      U 

23-8.1  2-45 

11-35        16-08 

20-89 

21-94 


20-71 


1-32 


1-32 


13-03  Mn  2-37 
7-67        


2L 


34-08  16-86    7-35     7*90 


21-38 


22.  Ofihite     86-25 


32-00 
36-24 


23.  ' 

24.  ' 

25.  ' 

26.  ' 

27.  ' 

28.  • 

29.  ' 

80.  < 

81.  * 

82.  * 
33.  * 

34.Jan^ort;i.32-93 

35.  "        27-69 
dG.JEV(2mann.31-85 


1400 

14-80 

8-18 


83-60  12-58 


34-93 
33-81 


11-42 

12-44 

906 


13-48 


4-66 


20-83 


t   Oa  ftg  n  I 

8-08  1-16  0-60=09-90  81 

9-08  l-:iG  0-33=9.J-t;9  <i 

11  ^fi  2-70    =99-91  K 

7-85  1-26  1-49,  Na  unddL 

=97-71  fi 

7-87  1-47  1-49,  Xa  mdd 

—99-40  p 

9-25  2-06  2-00=99  80  H 

10-20  1-08  1-56=100-03 

HcrmaniK 

9-28  0-95  J'32,  Cu«rl3=! 

99-25  B 

4-87 8-70=97-79  R 

7-84 5-36=98-?2  B 

5-48  0-61  4-59,  K,  No 

0  61=99  96  B; 
9-59  1-60  3-.H  K,  Na 

0-6-'  =  100B 

1-91  10-42  0-86,  0-52  =  100  OSS 

1-46     9-42  0-38  338,  K   0'07  = 

OB"M)  S, 

0-35  11  18  0-50  2-51,  1^   0-26= 

98-28  & 

0  69  1204  0-74  8  2'2  (loss  incl 

SraO-14,  ]^  0-29=100  B 

2-42     9-08  1-20  267,  Na  0:\A. 

iC041  =  101-2«i& 

1-02     6-68  2-06  12--J4,  Na  0-5rt, 

ft"  0-90,  Be  .S-7l  =  99l:iF. 

9-12  1-861.S-37     (C  ind,] 

Ou  ii-54  =  0y05S, 

11-24  0-90  2-47,    C    0-28. 

S^aO-24,  Ko-r>l  =  101-71  Z 

0-59     6-76  2  1617-35    (ind.    Cj 

=  100-13  R  &B. 

2-12     2-28  4-9411-46.  C  6-71  = 

100-55  B.  4B. 

1-43     6-46    4-28=100  Ber. 


Analysis  1,  from  Iglorsoit;  2,  G.=3-79,  from  Krux,  Thuriugia ;  3,  0.  ratio  1:1:2,  from.Clies- 
ter  Co.,  Pa.;  4,  from  West  Point,  N.  Y.;  6,  G.=3-4917,  near  Dresden;  6,  near  Jotunfjeld;  7, 
Snanim;  8,  G- =3-48— 3-66,  from  AVerchoturie,  Ural,  tlie  so-called  bucklandite;  9,  G. =3-782, 
H.=5-5,  pitch-black,  no  cleavage,  from  Orange  C!o.,  N.  Y.;  10,  G.=3-83],  H.=6,  pitch-black, 
from  near  Eckhardt's  furnace,  Berks  Co.,  Pa.;  11,  G. =8*491,  H.=5,  bnh.-bk.,  Bethlehem.  North- 
ampton Co.,  Pa.;  12,  G.=3*84,  Franklin,  N.  J.,  in  magnetic  iron. 

13,  G.=3-77-3-80,  Bastnaes;  14,  Riddarhyttan ;  16,  G.=4-108-4-103,  0.  ratio  4  :  8:7;  16, 
G. =3-983,  from  L.  Laach;  17,  18,  G.= 3-69— 3-71,  jet-black,  massive,  from  Swampscot,  Mass. 

19,  20.  G.=3-41 -3-647,  from  Miask,  in  the  Ural;  21,  G.=3-647,  Miask. 

22,  G.'=3  288,  Fahlun;  23,  Pinbo;  24,  26,  G.  =  S-5,  Ytterby;  26,  G.=8-63-3-05,  FiUcfjeld; 
27,  28,  G.=3-373,  Hitteroe;  29,  Wexio,  Sw.;  8(»,  G. =3-44— 8-47,  pitch-bk.  to  bnh.-bk.,  in  syenit€ 
near  Weinheim ;  81,32,  G.=2-86— 2-93,  gnb.-bk..  Naos  mine,  Norway,  in  a  granite  containing 
both  orthodase  and  oligoclase;  38,  Naes  mine,  near  Arendal;  34,  G.=2'7S,  yellow,  Eriksberg; 
85,  G.=2'S8,  black,  Kullberg;  86,  Scoko,  in  the  Langesund  fiord,  near  Brevlg^  G.=3-l. 

Rammelsberg  found,  on  examination,  that  the  Hitteroe  orthito  oontainod  f^e  8- 16  and  ^e  8  80, 
and  thus  deduced  for  the  mineral  the  0.  ratio  1:1:2.  The  oerine  of  Bastnaes  contained,  accord- 
ing to  Damour,  1*74  p.  c.  of  water. 

The  pyrorihiie  afforded  Berzelius  (1-  c)  Si  10*43,  Xl  8-59,  te  6-08,  Mn  1-39,  Co  13-02,  Y  487, 
Ca  1-81,  ^  20-50,  carbon  (by  loss)  31-41. 

Pyr.,  etc.— Somo  varieties  give  water  in  the  dosed  tube.  B.B.  fuses  easily  and  swells  up 
(F.=2-5)  to  a  dark,  blebby,  maguetio  glass.  With  the  fiuxes  reacts  for  iroiL  Most  varieties 
gelatinize  with  muriatic  add,  but  if  previously  ignited  are  not  decomposed  by  acia 

Ob«.— Occurs  in  albitic  and  commou  fold  spathic  granite,  syenite,  zircon-syeuitc;,  porpliyry,  white 
limestone,  and  often  in  mines  of  magnetic  iron.     Aliamie  occurs  in  Greenland!,  in  granite ;  at 
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iVJel ID  Scotland,  in  gmall  crystals:  at  Jotun  Fjeld  in  Norway,  in  a  kind  of  porphyry,  and  at 
Scanna.  in  albite,  along  with  rutile  and  apatite ;  at  Plauenscho  Griind,  near  Dresden ;  in  g^ranite 
cfarSuhl  id  the  Thuriugerwald.  Cerine  occurs  at  Bastnas  in  Sweden  witli  horublende  and  chalco* 
p-7it&  OrUaie  occurs  in  acicular  crystals  sometimes  a  foot  long  at  Finbo  near  Fahlun,  and  at 
Ttterbr  in  Sweden ;  at  Skeppsholm  near  Stockholm,  in  black  vitreous  masses  disreminated 
iLron^h  gneiss ;  also  at  Krageroe,  Hitteruc,  and  Filie  Fjeld  in  Norway;  at  Mbisk  in  tlie  Ural 
i'-^  orHute  occurs  with  small  crystals  of  zircon  in  flesh-red  feldspar  at  Minsk  in  the  UraL 

In  Jfoss.,  at  the  Bolton  quarry ;  at  St.  Royalston,  in  boulders ;  in  Athol,  on  the  road  to  West- 
niaster,  in  gneiss;  at  Swampscot,  near  Marblehead  In  Conn.^  at  Allen's  vein,  at  the  gneiss 
<^iirri€s,  naddam.  In  A^  York^  near  W.  Point,  in  tabular  cryst. ;  Moriah,  Essex  Co.,  with  magnet-. 
::.- and  apatite,  some  cryst  8-10  in.  long,  6-8  broad,  and  1-2  thick;  at  Monroe,  Orange  i/O.  In 
.V.  Jersey,  at  Franklin  with  feldspar  snd  magnetite.  In  Fenn.,  at  S.  Mountain,  near  Betlilehem, 
kibige crystals;  at  E.  Bradford  in  Chester  Co.  (called  orthite,  G.=3*.i,  anal.  3);  at  Easton, 
Xrifthampton  Co. ;  near  Eckhardt's  furnace,  Berk's  Co.,  abundant  In  Canada^  at  St.  Paul's,  C. . 
¥.:Ba?St.Piml,  C.  E.;  at  HoUow  lake,  head-waters  of  the  S.  Muskoka  (G. =3-255 -3-288, 
Ciapaian^. 

OucTTSt.,  see  &.okscharof;  Min.  RussL,  Hi  344,  ir.  37 ;  r.  Rath,  Pogg^  cxiii  281,  ZS.  G.,  zvL 

AIL— The  hydrous  varieties  of  allanito  or  orthite  are  properly  altered  forms  of  the  species. 
Tier  often  oontain  carbonic  add.  It  is  probable  that  the  carbonates  of  lanthanum  and  of  oerium 
pTK^ed  at  times  from  ihe  alteration  of  allanite. 

it  SiUbihle,  m  Finland,  there  are  crystals  of  allanite  having  an  epidote  nucleus,  and  crystals 
ct'epidote  having  a  nucleus  of  allanite,  apparently  indicating  that  a  change  had  taken  place  f^om 
C3a  to  the  other. 


279.  MUROMONTITB.    Kemdi^  J.  pr.  Ch.,  xUiL  228,  1848. 

Amorphous ;  without  any  trace  of  crystallization.     In  grains. 
;  IL=7.    6.=4:'263.     Lustre  vitreous  or  slightly  greasy.     Color  black  or 
greenish-black. 

I  Comp.— Apparently  rekited  to  allanite,  but  containing  mach  jrttrium,  and  little  aluminum  or 
tthom.   Ana^is:  Kemdt  (L  c): 

§i      Si     Be       ^e       Mn      Oe      La       t        Ca     &g      ]^a      &    fi  ft  loss. 
31-09    2-24    5-52     11-23     0-91     6-64    3-64    37'14    0*71     0*42     0*65    017     0-86 

Ohfc— From  Manersberg,  near  Marienberg,  in  the  Saxon  EnBgebirge. 
^aaed  from  a  Latin  rendering  of  Mauersberg. 

^2T9A.  BODKNITB  Breiih,,  Pogg.,  IxiL  273,  1844,  Kersien,  ib.,  ixui.  135,  Kemdi,  J,  pr.  Ch.,  xliil 
2^*.  Related  to  muromontite  in  composition,  and  in  containing  more  yttrium  than  cerium,  but 
^  a  lai^r  peroeutage  of  alumina  and  lime,  and  no  gludna,  and  la  hydrous.  Composition  ac* 
eorfmgtoKemdtllc.): 

Si        £l        15'e      An       Oe       La       t       Oa      ftg     ffa       ft       ft 
2612    10-34    12-06     162     10-46    757     17-43     6-32     234    084    1*21     3-82=100j 

^rom  Boden,  near  Marienberg,  with  muromontite. 

^9B.  tficHAELSOKiTB  Dono.  An  orihii&'like  mineral  occurring  near  Brevig  with  meliphanite, 
c^tainmg,  like  muromontite,  little  alumina  and  some  glucina,  afforded  Micharison.  and  Nobel 
'Efi^.Ak.Stockh.,  1862,  506): 

S      Xl     Fe      Ze      Be       Ce     La,  tn    1r      lig       Ca      [fra       fi 

^29^1    2-81    6-42     6-44    4*27      9*79     16-60     1-63   '045     14*93    2^    5-50 =98 "41  Mich. 

:!8-80  17-61  11-47    14-12    149     ir.      16-06 Nobel. 

In  snaL  2,  Nobel  obtained  also  0-83  p.  c  of  a  precipitate  by  means  of  8  H.  H. = 4v-  6 ;  G. = 8*44 ; 
a tjin splinters  transparent  to  translucent;  lustre  vitreous ;  amorphous.  It  differs  from  muro. 
•fcutite  in  contaming  but  little  yttria. 
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280,  ZOISITS.  Saualpit  (fr.  the  Sau-Alpe  in  Oarinthia)  v.  Zois^  and  CarirUhian  Miner alog 
before  1806,  JT/opr.,  Beitr^  iv.  179,  1807.  Zoisito  (fr.  Carinthia)  Wem,,  1805.  Vnr.  of  Epk 
K,  J.  d.  M,  xix.  365,  1806,  Bernhardt,  Moll's  Efem.,  iii  24,  18C7.  Illuderit  Leonh,  Syst  T 
p.  iv.  1806.  Lime-Kpidote.  ZoiKite,  sp.  distinct  from  Epidote,  Brooke^  Ann.  Phil.,  II.  v.  3 
1828.    Thulite  Broake,  Ciyst,  494,  1823.    Uuionite  SiUwian,  Am.  J.  ScL,  II.  viii.  384. 

.Tade  (fr.  near  L.  Geneva)  //.  B.  de  Sattssure^  Voy.  Alpcs,  i.  §  1 12,  17>0.  Bittereteiu,  Sohw 
eriRche  Jade,  Hojifner,  Mag.  Hclvet.,  L  291,  Bergm.  J.,  448,  17S8.  Nephrite  pt.  Wtnn,  I 
manite  Delameih.,  T.  T.,  ii.  354.  Jade  tenace,  Jade  de  Saussure,  ff.,  Tr.,  Iv.  18nl.  Saussu 
T,  de  Saussure,  J.  d.  M.,  xix.  205  l«Ofi.  Var.  of  Zoisit/^  7!  S.  Hunt,  Am.  J.  Sci.,  II.  xxv.  4 
1858,  xxvli.  336,  1859. 

Orthorhombic.  /A  7=116°  40',  0  A  15=131;  If  ;  a:b:  c=M403  : 
1-62125.  Observed  planes  :  vertical,  /,  i-z,  i-i,  i-3,  i-2,  t-J,  t-5,  l-J;  duiii 
1-1,  i-i ;  octahedral,  ^,  2-4 ;  f-e. 


/a  i-z 
/At-2= 
i-2  A  i-S= 
i-t  A  i-2= 
i  2  A  i-2= 
?-.1  A  *-3, 
i-S  A  i-8, 
l-i  A  1-z, 
1-z  A  1-z, 
i-t  A  1-1= 
i-i  A  ^-1= 


=121°  40',  nieas. 

=165  29 

=151  37 

=162  51 

=  145  42 
front, =56  46 
8ide,  =  123  14 
top, =109  20 
top, =80  3 
=125  20,  meas. 
=  120  14 
144  57,  Descl. 


Tennessee. 


Tennessee. 


Figure  272,  observed  form,  the  right 
and  t-2,  and  i-3  wanting,  and  planes  i 
left  side  of  summit  nearl)^  obsolete;  271,  the  normal  form  as  deduced  frr 
272.  Crystals,  lengthened  in  the  direction  of  the  vertical  axis,  and  ver 
cally  deeply  striated  or  furrowed.  Cleavage  :  i-i  very  perfect.  Commonly 
crystalline  masses  longitudinally  furrowed.     Also  compact  massive. 

II.=6— 6"5.  G.  =  3-ll— 3*38.  Lustre  pearly  on  i-i ;  vitreous  on  snrfa 
of  fracture.  Color  grayish- white,  gray,  yellowish,  browm,  greenish-gra 
apple-green  ;  also  peach-blossom-red  to  rose-red.   Streak  uncolored.   Trar 

Earent  to  subtranslucent.     Double  refractipn  feeble  ;  optic-axial  plane  i- 
isectrix  positive,  normal  to  i-i ;   Descl. 

Var.— A.  LiME-ZoisiTB.  1.  Ordinary.  Colors  gray  to  white  and  brown,  /a  /  in  Z.  of  Sana! 
lie*  48',  Breith. ;  of  Moravia,  117°  5',  A.  Weisbach,  the  crystal  the  rhombic  pnsm  /  with  t 
pkines  i-2  and  i-i,  and  basal  cleavage  at  right  angles  to  /  distinct  For  Z.  of  Rauris,  G.=3-2! 
Breith. ;  of  Saualpe,  3-345,  id. ;  of  Moravia,  3-336,  id. ;  of  Faltigl,  3*381,  id. ;  of  Titiribi,  N.  Gi 
uada,  3-381,  id.     Unvmite  is  a  very  pure*zoisite. 

2.  Rose-red^  or  ThuliU,  Gr.=8i24;  fragile;  dichroism  strong,  especially  in  the  direction  of  t 
vertical  axis ;  in  this  direction  reddish,  transversely  colorless. 

B.  Limb-Soda  ZoiSTTE ;  Saussuritb  (in  part).  The  original  saussurite,  from  the  vicinity  • 
Lake  Geneva,  is  a  fiue-grained  compact  zoisite,  as  shown  by  Hunt,  both  by  the  speciflc  gravi 
and  the  composition.  G.=3'261,  fr.  the  vicinity  of  Lake  Geneva^  de  SauaFure;  8'365— x-3i 
Hunt;  3*227,  Piken?cher;  H.=6-5— 7  ;  color  pale  bluish-green,  greenish-gray,  to  white  or  neai 
so ;  very  tough,    ^utlin  and  PfafBns  have  described  a  saussurite  which  occurs  with  serpenti 
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in  the  Schwanwald  (anal  28).  It  was  partly  altered,  and  had  the  low  hardness  S*6,  with  0.= 
816. 

Oomp. — A.  lime-epldote,  with  little  or  no  iron,  and  tbns  differing  fromepidote.  Formula  (iCa* 
+ J  5l)*Si*= Silica  89  9,  alumina  228,  lime  37:i=loO.  The  amount  of  sesquioxyd  of  iron  variea 
from  0  to  6'H3  p.  c. ;  if  much  more  in  present  amounting  to  a  sixth  atomically  of  the  protozyd 
bases,  the  oompound  appears  to  take  the  monoclinic  form  of  epidocej  instead  of  the  orthorhonibic 
ofzoisite. 

Saussuriie^  according  to  the  analyses,  lias  the  0.  ratio  for  ^  19,  Si=l  :  2  :  3|,  instead  of  1  :  2  :  3, 
and  it  appears  as  if  tl)is  was  another  case  in  which  an  increase  of  silica  accompanies  the  increase  of 
alkali  in  the  bases.  Both  Uunt  and  Fikenschcr's  analyses  give  the  0.  ratio  2:3^  tor  the  sesqiiiozyds 
and  silica.  Hun t's.  however,  has  an  excess  of  protoxyds.  1  u  a  second  analysis  by  Hunt  (see  below), 
ihe  specimen  contained  mixed  talc,  amounting  to  1 0  or  1 2  p.  c ;  and  if  the  magnesia  in  the  first, 
and  in  Fikenscher's,  is  due  in  part  to  talc,  this  would  subtract  (h)m  the  silica;  and  but  a  small 
redaction  in  this  way  would  make  the  ratio  1:2:3. 

Analyses:  1,  2,  Klaproth  (Beitr.,  \v.  179,  v.  41);  3,  Rammelsberg  (Pogg.,  a  133);  4,  Bucholz 
fGehL  J.,  L  200);  5,  Geffken  (Epid.  AnaL  Dissert.  Jens,  1824);  G,  Rammelsberg  (1  c);  7,  Geff- 
ken  (L  c.);  8,  Hermann  (J.  pr.  Ch.,  xliii.  36);  9,  Stromeyer  (Unten*.,  378);  10,  Rammelsberg  (1. 
O;  II,  Richter  (Haid.  Bcr.,  iii.  114);  12,  Rongert  (Ramm.  Min.  Ch.,  lUiO);  13,  14,  Rammelsberg 
i:,  a,  751);  15, Bernard  (J.  pr.  Ch.,  v.  212);  16,  Ktthn  (Ann.  Ch.  Pharm.,  lix.  373);  17,  Rammels- 
Urg  (L  c);  18,  Brush  (Am.  J.  Sci.,  11.  xxvL  69);  19,  Thomson  (Min.,  i.  271);  20,  Genth  (Am.  J. 
Sci.,n.xxxiiLl97);  21,  Trippel  (ib. ) ;  22,  C.  Gaaelin  ( J.  pr.  Ch.,  xliil) ;  23,  Berlin  (Pogg.,  xlix.589); 
L'4.  Pisani  (0.  R.,  Ixii.  100);  26,  Boulanger  (Ann.  d.  M.,  IIL  viii.  inO);  26,  T.  S  Hunt  (Am.  J. 
Sci^  XL  xxviL  345) ;  27,  Fikenschor  (J.  pr.  Ch.,  Ixxxiz.  456) ;  28,  Hutlin  and  A.  y.  Pfaffius  (Kenng., 
Ueb.,  1861,  76):  ♦ 


£1 


Pe      %     Ca         A 


=98  Eaproth. 

=98-6  Klaproth. 

2-09 =9»-84  Ramm. 
2 -00 =99-50  Bucholz. 

,  Mn  7-55  =  lOO-50Geffk. 

2'0:i  =  99-.')8  Ramm. 

— ,Mu  l-78=101-92Geffk. 

1*69=100U5  Hermann. 

0-95,  MnO'l7=100-18Str. 

2-04=98-82  Ramm. 

1-22=  101-39  Richter. 

2-87=99  18  ReugLTt. 

3-67=99-6(>  Ramm. 

3-18,  fi:  0-9 1=99-98  Ramm. 

,  1 1-60=»8-56  Besnard. 

0-42=99-81  Kulm. 
2-25=99-83  Ramm. 
2-22= 100-39  Brush. 
1-7 1  =99-34  Thomson. 
0-71,   Mn   0-19,  Ou   024= 

99-20  GeutlL 
0-26=99-22  Trippel. 
0-64,    ]ffa   1-89,   Jtn    163^ 

99-18  GmeUn. 
1-32,   »n   1-06  ^  V   0-22  = 

98-53  Berlin. 
8-70=100-56  Pisani. 

,  tC  1-6=100-6  Boulang. 

0-36,  Iff  a  3-08=  10004  Hunt 
0-71,  ]f(a  4-23=99-68  Fik. 
3-83,  Na,  I^  3*83  Hutlin. 

*  Soda  and  potash.       ^  Made  Mn*  O*  by  Berlin. 


1.  Saualpe,  giUu-gy. 

45 

29 

3 



21 

2.        "        rdh.^hite 

44 

32 

2-6 

20 

3.         " 

40-64 

2«-39 

3-89 

0-57 

24-26 

4.  Fichtelgebirge 

4()-25 

30-26 

4-60 

22-50 

5. 

40*()3 

29-83 

4-24 

18-85 

6. 

4082 

29-77 

2-77 

0-24 

24-35 

7.  Faltij^  Tyrol 

40-74 

28-94 

5-19 

4-75 

20-52 

8. 

40  95 

30-34 

5-51 

21-66 

9.  Stendng,  Tyrol,  whiie 

8991 

31-97 

2-44 

0-89  ■ 

23  86 

10. 

4<)-00 

30-34 

2-06 

U-23 

24-16 

11.  Passeyrthal,  Tyrol 

40-57 

82-67 

6-11 



20-8-2 

12.            "             "  gyK'WhUe  39*66 

27-64 

3-00 

l-ll 

26-00  . 

13.  Thai  Pasch,  ytoK-gy, 

41-92 

27-09 

2-94 

1-21 

22-73  i 

14.  Mt.  Rosa,  gnk 

42-35 

28-30 

3-08 

0-56 

21-60 

15.  Gro&sarlthal,  Salzburg 

40-00 

26-46 

6-33 

3-60 

20-16 

J 'J.  Zu-iesel  Bar. 

40-62 

•29-18 

619 

073 

22-rt7 

17.  Goshen,  Mass. 

4o0« 

30-rt7 

2-45 

0-49 

23-91 

18.  CnionviUe,  Pa.,  Unioniie 

40-61 

83-44 

0-49 

ir. 

24-13 

)9.  Williamsburg,  Mass. 

40-21 

25-69 

8-65 

28-28 

20.  Polk  Co.,  Tenn.,  gy.,  gnh. 

40-04 

30-63 

2-28 

tr. 

26*11 

21.          "      " 

43*20 

29-60 

2-88 

0-56 

22-72 

22.  TeUemark,  Thuiiie 

42-81 

31-14 

a 

2-29 



18-73 

23.  Arendal,          " 

40-28 

81-84 

1-64 

0-66 

21-42 

W.  Traveraella,     " 

41-79 

31-00  *e  1-96 

2-48 

;9-68 

25.  Orezza»      Sauaswite 

43-6 

82-0 

2-4 

21-0 

26.  lu  Genera,        " 

43-59 

27-72 

2-61 

2-98 

19-71 

27.           "                 " 

46-84 

30  28*' 

el -37 

3-88 

13-87 

la.  Schwarawald,    " 

42-64 

31-00*' 

e2-40 

5-73 

8-21 

InanaL  «,  ©.=8-853;  anal  6,  G.=8  36l;  anaL  10,  G.=3-352;  anal  IS,  G.=3-25l;  14,  G.= 
3  280;  17.  G.=3-841 ;  18,  G. =3-299 ;  20,  G.=3-844,  some  specimens  pinkish;  23,  G.=3-34; 
24,  &.=3-02,  H.=6-5;  26,  G.=8-»— 3-4,  H.=7,  the  mineral  from  the  valley  of  the  Rhone  ir 
^wtzcrland,  or  the  region  of  L.  Geneva;  27,  G.= 3*227,  same  loc. ;  28,  G.=3-16.   ^^^.^ 
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AnaL  20  is  of  the  same  mineral  that  was  analyzed  hj  Mallet  under  the  name  idocroie  (Am.  J 
Sd,  II.  XX.  85).  In  anal  28,  l'l.s  of  the  silica  was  separated  as  soluble  silica.  Hunt  obtained  foi 
another  specimen  of  saussuritc  containing  much  talc  (which  was  so  disseminated  through  it  that 
separation  was  impossible)  Si  48'10,  Xl  25-H4,  3Pe  330,  Ca  12-60,  Mg  6*76,  Na  856.  ign.  o-66= 
1 00*31.  If  all  but  3  p.  c.  of  the  magnesia  (the  amount  in  anal  26)  belonged  to  the  talc,  the 
amount  of  talc  present  would  be  1 1  p.  c. 

Pjn^.^  etc — 6.B.  swells  up  and  fuses  at  3 — 3*5  to  a  white  blebby  mass.  Kot  decomposed  by 
acid;  when  previously  ignited  gelatinizes  with  muriatic  acid. 

Oba.— This  species  was  instituted  by  Werner  in  18«i6,  first  united  to  epidote  by  Haiiy  and 
Bernhardi  independently  in  1S06,  and  separated  again  from  epidote  on  crystallographic  grounds  by 
Brooke,  in  1 823.  Desdoizeaux  has  confirmed  Brooke's  conclusion  by  optical  examinations,  and  fur- 
ther has  shown  that  tlie  crystallization  js  orthometric,  instead  of  elinometria  Thulite  is  referred  to 
the  species  by  Desdoizeaux,  together  with  the  lime-epidote  from  most  of  the  localities  mentione-d 
in  connection  with  the  analyses.  The  angle  i-i  A  i-l  in  thulite  is  near  152°.  Brooke  remarKS 
upon  the  isomorphisin  of  the  species  with  eudase. 

ZoisUe  was  so  named  after  Baron  von  Zois,  from  whom  Werner  received  his  first  specimens ; 
and  ThulUe^  after  Thule,  an  ancient  name  of  Norway. 

Tho  original  zoisite  is  that  of  the  Saualpe  in  Carinthia.  Other  localities  are  as  mentioned.  The 
gray  mineral  of  Fichtelgebirge  in  Baireut,  was  referred  here  by  Bernhardi  (L  c,  1806),  and  both 
to  epidote.  Thulite  occurs  at  Souland  in  Tellcmark,  in  Norway,  with  bluish  idocrase  (cyprineu 
yellowish-white  garnet,  epidote,  and  fluorite;  also  at  the  iron  mine  of  Elodeberg  near  Arendal; 
and  at  Traversella  in  Piedmont,  forming  small  veins  with  talc  and  actinolite  in  granite. 

Saussurite  forms  with  smaragdite  the  euphotide  of  the  Alps,  a  rock  which,  as  a  result  of  glacier 
action,  is  widely  distributed  in  boulders  over  the  valley  of  the  Rhone,  and  the  country  about  Lake 
Greneva ;  the  boulders,  as  ascertained  by  Prof.  Guyot,  were  derived  from  the  chain  of  tho  Sassgrat, 
through  the  valley  of  the  Sass,  and  are  distributed  to  a  distanoe  of  150  m.  firom  this  place  of  ori- 
gin. Found  also  in  serpentine,  in  the  Schwarzwald,  but  more  or  less  altered  (anal  28).  Hunt 
showed  that  both  tho  very  high  specific  gravity  and  composition  identified  the  mineral  with  zois- 
ite. (For  other  minerals  that  have  passed  under  the  name  of  saussurite,  see  Garnet,  Meionite, 
Labradoritc.) 

In  the  United  States,  found  in  Vermofd^  at  Willsboro,  in  columnar  masses ;  at  Montpelier,  bhiish- 
gray  along  with  caicite.  in  mica  schist.  In  Mass,,  at  Chester,  in  mica  schist ;  at  Goshen,  Chesterfield, 
Hinsdale,  Heatli,  Leyden,  Williamsburg,  Windsor.  In  C<mn,^  at  Miiford.  In  Penn^  in  W.  Braii- 
ford  and  W.  Goshen,  Chester  Co.;  in  Kennet  township  and  E.  Marlboro;  at  TJniouville,  white^ 
( Unumile)  with  corundum  and  euphyllite.    In  Tenn.^  at  Ducktown  copper  mines. 

Neither  zoisite  nor  epidote  has  yet  been  found  among  furnace  or  laboratoiy  products.  i 

On  cryst,  B.  k  M.,  p.  306;  Descl,  Min.,  L  238.  Tlie  crystal  figured  above  by  the  author  (and 
from  the  cabinet  of  Prof.  Brush)  is  ^  in.  long,  but  was  attached  by  one  side  to  a  large  impen'cct 
crjTstal,  and  hence  its  pknes  were  irregularly  developed.  The  left  I-I  and  2-4  were  minute  and 
somewhat  rounded.  The  an^e  /a  t-i  by  Desdoizeaux's  measurement,  is  1 2 1  "*  40',  as  given  above : 
Desdoizeauxobtainedalsofort-iAt-2=162"20',  ^A^-i,  top,  =  l2U''  nearly;  fori-lA»-2=l01'  lj>, 
whence  t-2  A  1-2=146°  34',  and  Miller  found  107"  12',  whence  145"  3«'. 

Zoisite  is  closely  isomorphous  with  epidote.  If  the  figure  26G  under  epidote  (p.  28)  is  placed 
with  the  longer  planes  vertical,  it  then  represents  very  nearly  the  form  of  zoisite ;  the  ar^e  of  this 
prism  i-iAl't  is  115"  24',  and  *1  A -1=109''  35';  and  correspondingly,  the  prismatic  angle  of 
zoisite  is  116"*  40',  and  the  brachydome  1-i  has  the  summit  angle  109"*  20'.  The  position  g^ven 
the  crystals  of  epidote  by  Haiiy  hias  therefore  a  crystallogenic  interest,  and  the  name  he  applied  to 
the  species  peculiar  significance. 

280A.  JADBTFB.    Nephrite  or  Jade  pt.    Jadeite  Damour,  C.  R.,  Ivi.  861. 

Massive,  with  traces  of  a  foliated  columnar  structure  on  a  surface  of 
fracture. 

H.=6-5-7.  G.=:3-33-3-35,  fr.  China,  Damour;  3-32,  fr.  Yunnan, 
China,  Brush  ;  3'32,  fr.  ornaments  in  ancient  Swiss  lake-dwellines,  Fellen- 
berg.  Lustre  subvitreous,  pearly  on  surfaces  of  cleavage.  Color  apple- 
green  to  nearly  emerald-ffreen,  bluish-green,  leek-green,  greenish-wlr.te, 
and  nearly  white.  Streak  uncolored.  Translucent  to  subtranslucent. 
Fracture  splintery. 

Ck>mp.— 0.  ratio  for  It,  S,  Si=l  :  2  :  6,  with  the  protozyds  mainly  soda;  (^  (}  J2'a+ift)*+ 
|Xl)«  Si»-t-8  Si;  or,  with  half  the  excess  of  silica  basic;  =,  if  ft=Ca,  SQioa  58"4,  alumina  2*2- J, 
^-'^.  6-0,  soda  13'4=lu0.    It  has  the  0.  ratio  and  constituents  of  dipyre,  while  like  Boislte  in 
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)s  Toy  high  specific  gravity,  as  remarked  by  T.  S.  Hunt^  who  refers  the  species  to  the  epidota 
inmp^GL  B^  June,  1863),  and  gives  the  species  the  same  position  in  that  group  as  dipjre  in  the 
ia|»lite  group. 
As^jses:  1,  Bamour  (L  c.);  2,  Fellenberg  (Nat  Ges.  Bern,  1865,  112): 

gi         &        te      ii^     Oa       ^n       a        £[ 

I  China  5917     22-58     1-56     1-16    268     12-93      tr,       =100'07  Damour. 

1  S^ias  Lake-hab.      58  89    22*40     1-66     1*28    3*12     U'86    0-49    0*20,  2n  0*73=101-03  Fell. 

Iq  an  imperfect  analysis  of  a  spedmen  from  the  province  of  YunnsD,  China,  obtained  by  R 
PmapeUy,  Wm.  Cook  found  (priv.  contrib.)  Si  59*35,  A\  24o7,  Mg  tr,,  Ca  077,  Na  13*01,  & 
ri!(,  A  0-:i0=97-($o.  The  analysis  shows  that  Mr.  Pumpelly  riglitly  mdeutifies  this  stone,  the 
lifisaiof  the  Chinese,  with  jadeite  (Geol.  China,  eta,  117,  1 18,  1866,  Smitlison.  Contrib.,  No.  202). 

Pyr.,  etc — B.R  fuses  readUy  to  a  transparent  blebby  glass.  Not  attacked  by  adds  after 
imoL  and  thus  differing  from  saussurito. 

Obg.~Jadeile  is  one  of  the  kinds  of  pale  green  stones  used  in  China  for  making  ornaments, 
ad  passing  under  the  general  name  of  jade  or  nephrite.  Mr.  Pumpelly  remarks  that  the  feltsui  is 
fCfUpg  the  moat  prized  of  all  stones  among  the  Cliinese.  He  also  observes  that  the  chalchihuiU 
tf  the  ancient  Mexicans,  of  which  he  had  seen  many  specimens,  is  probably  the  same  mineral 
lot  W.  P.  Bhdce  identifies  this  name  with  the  turquois  from  the  vicinity  of  Santa  Fe  (Am.  J.  Sci., 
inT.  227). 


281.  PARTSCHINmi.    Partbchin  Haid.,  Ber.,  ilL  440,  1847,  Ber.  Ak.  Wien,  xiL  480. 

Monoclinic.  /A  7=91°  52',  (7=52°  16',  OAt-i=127°  44',  <?  A  l-i= 
W\  OAl=lW  5',  U  A  l-i,  ov.  0,=1U%  O  A  i=120°  51'. 

H. =6*5 — 7.  G. =4*006,  v.  1 1  aner.  Lustre  a  little  greasy,  feeble.  Color 
jelWish,  reddish.     Subtranslucent.     Fracture  Bubcoiichoidal. 

Comp,— O.  ratio  for  ^  S,  Si,  1  :  1  :  2,  as  in  garnet,  and  near  spessartine.    Yon  Ilauer 
'Jti'jist,4  (L  c^  t)  Si  35-63,  3tl  18-99,  J*e  14-17,  Mu  29  28,  6a  277,  il  038. 
(%s.— In  very  small  dull  crystals  and  rounded  fhigments.  in  the  auriferous  sands  of  Ohlapian, 

Is82.  GADOUNTTE.    Schwarzer  Zeolith  (fr.  Ytterby)  Geyer,  Crell's  Ann.,  1788.    Ytterbit  (SUi- 
cateof  Alumina,  Oz.  Iron,  and  a  new  earth)  GadoUn,  Ak.  H.  Stockh.,  1794;  Ekeberg^  i\  1797 
i  iumiDg  the  earth  tthoa).    Gadolinit  Klapr.^(Ak,  Berlm,  1800),  Beitr.,  iiL  62,  1802. 

a:b:  <?=2-2054  :  1  : 
Observed  planes : 


Orthorhombic.     I A  7=116%  0  A  l.t=114°  24'; 
K<X)3,  Nordenskiold,  or  near  zoisite,  if  a  be  made  ia, 


273. 


2K 


Ytterby. 


Ytterby. 


0\  Tertical,  /,  i-f,  i-t,  t-5;  brachydomes,  i-z,  1-J,  2-i;   macrodomes,  J-», 
H;  octahedi*al,  1,  J,  1-2,  2-2,  |-|,  2-4.     Cleavage  none. 
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(9Al-i=125°58' 
Oa  2-1=109  57 

0  A  1=90 


(9Ai=iir  2' 

2-iA2-J,  top, =39  64 
i-iAi-t,  top, =110  52 
1-iAl-i,  top,=71  56 


/Ai-i=122° 
/Ai-2=160  40' 
/A  1  =  158  58 
i'i  A  1-2,  ov.  i-J,=122  40 


H.=6-5-7.  G.=4-4-5;  of  Ytterby  4-097— 4226,  but  alter  heatiE 
4*286— 4*456,  H.  Rose ;  4*35,  from  Hitteroe,  Sclieerer.  Lustre  vitreoi] 
Color  black,   greenish-black ;    in   thin   splinters  nearly  transparent,  ai 

frass-green  to  olive-green.  Streak  greenish-gray.  Double  refraction  i 
[itteroe  crystals,  sometimes  distinct,  with  optical  axes  very  dive^eiit,  i 
others  often  wanting.  In  the  mass  subtranslucent — opaque.  Iraetui 
conchoidal. 

Oomp.,  Var.— Ghidolinite  varies  widely  in  its  crystals,  an*d  physical  and  chemical  charactei 
even  iu  specimens  from  the  same  locality,  and  much  more  so  in  those  of  different.  The  erjsti 
are  usually  rough  and  irregular,  and  sometimes  oblique  in  different  directions.  Hauy  (Min.,  182 
Phillips  (Min.,  1823;,  Levy  (Min.  Heuland,  ii.  4G),  Kupffer,  Scheerer  (Gaja  Norvegica,  81??),  a 
Waage  (Forh.  Selsk.  Christiania,  1864,  and  Jahrb.  Min,  18G7,  696)  have  made  it  monoclinic;  al 
Brooke  and  Miller  (Min.,  822,  using  the  same  crvst.  examined  by  Phillips).  Scheerer  (Jahrb.  Mi 
1861,  1.S4),  A.  E.  Nordenskiold  (CEfv.  Ak.  Stockh.,  1859,  287),  and  Maskelyne  and  v.  Lang  \^l 
Mag.,  XV.  xzviiu  145)  have  made  it  orthorhombic: 


Phillips, 
fir.  Kararfvet 
<?Aw  98' 

OA^i  160 

OAl-i  

/Ai  116 


OM-l 
OAl-l 

IM 


B.  &  M., 
fr.  Eararfvet 

SO* 


119    30' 


Levy. 

96°  80' 
149     49 


115 

Nordenskiold, 
fr.  Eararfv.  k 
Broddbo. 
•90° 
144     2' 
124     34 
116 


Scheerer, 
fr.  Hitteroe. 


Ii5°  45' 
116 

Scheerer, 
fr,  Ytterby. 

90** 

144  30' 

125  58 

116  30 


fr.  Hitteroe. 

90**  86' 

146     88 

127     12 

116 

Lang, 
fr.  Ytterby. 

90°  ± 
145     82' 


Maskelyne  and  v.  Lang  state  that  the  crystals  from  Ytterby  are  sometimes  oblique  in  the  directi 
of  one  diagonal,  and  sometimes  in  that  of  the  other;  they  adopt  Nordenskiold's  calculated  resui 
Waage,  who  makes  the  form  monoclinic  enumerates  the  planes  0,  /,  i-t^  i-S,  1,  -1,  i,  -i,  1-2,  i 
1  -i.  His  measurements  were  mad'e  with  the  reflective  goniometer,  and  agree  well  with  his  c 
culated  results;  which,  in  addition  to  tlie  above,  are,  6)  A  7=89'  «l\  Oa  l=lir  29,  Oa-1 
Ml."  21',  OAi-t=136'  7',  1  A-l=i:m°  10',  /A  1  =  168"  8',  /A-l  =  158'  2'.  Waage  points  out 
relation  in  angles  to  e^idote,  observing  that  the  prismatic  angle,  1 16°,  which  is  nearly  that 
soisite,  corresponds  to  f-i  a  |-i  in  epidote  (=115°  82'). 

The  Ytterby  crystals  examined  by  v.  Lang  were  partly  altered.  Desdoizeaux  found  crystj 
from  this  locality  part  a  mixture  of  double  and  singly  refracting  material,  and  part  without  ai 
action  on  polarized  light  Amid  the  diversity  of  results  it  is  impossible  to  decide  which  is  t 
correct  form. 

The  variations  in  composition  are  also  considerable.  The  Ytterby,  Finbo,  and  Broddbo  gadolini 
afford  approximately  the  formula  R'  §i;  that  of  Hitteroe,  A"  Si*,  the  0.  ratio  between  the  bos 
and  silica  being  approximately  4  :  8,  as  in  eudase.  That  analysed  by  Bahr  and  Bunsen  has  t 
0.  ratio  3:2. 

Analyses:  1,  2,  Berzelius  (Afhandl.,  iv.  148,  389);  3-6,  Berlin  pissert.  Gadol.  UpaaL,  184 
and  (Efv.  Ak.  Stockh.,  1845,  86);  7,  Berzelius  (L  a);  8,  Richardson  (Thorn.  Min.,  I  410)-  9,  1 
Scheerer  (De  Foss.  Allauit,  eta,  Berolini,  184U,  and  Pogg.,  Ivi.  479);  11,  Konig  (Aiin.  Ch.  Pham 


Si 

Be       t 

Ce 

te 

1.  Finbo 

25-80 

45-00 

16-69 

10-26 

2.  Broddbo 

24-16 

45-93 

16-90 

11-34 

Ca 


-,  ign.  0-60= 93-85  Berzelius. 
-,  ign.  0*60 =98 '93  Berzelius. 
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8.  Ttterby 

4.  " 

5.  " 

6.  " 

7.  Kararfyet 


Si 
25*62 

25-26 

24-65 
24-86 
29- U 
24-65 


Be 


2-1 S 

4-80 

2-00 

1105 


9.  Hitteroe       25*78    9*5*7     45*67       1*81       11*68 


10. 
11. 


25*59  10-18 
2*i*61     6*96 


t         6e         *e        Ca 
5000      7*90       14*44     1*30,    Ag  0*64,  Xl  0*48,  4  0*19,  *8  0-18= 

100-65  Berlin. 
45*53       6-08       20*28     0*50,  Ag  Oil,  il  028,  ft  0*21,  JTa  0-20=» 

98-45  £e.uii. 
49*60      7*64*     15-03     0*46,  %.  *n  <r.=99*51  BerUn. 
51*46      5*24*     13*01     O'SO,  Mn,  Mg  1*1 1  =  100*97  Berlin. 
47*30      3-4ii  Fe8-00     815,  Mn  1*30,  H  5-:i0=99-53  Berzei' 4f 
45-2U      4-60 Fe  1455     ,  fl  050=  100*56  Richardson. 

0*34,  fca  4*75=100-71  Scheerer. 

12*18    0*23,  ha  6*33=99-42  Scheerer. 
9-76    0*83,  J?e  4*73,  Mg  0-15,  i^a  0*88,  tL  1*93= 

99-37  Konig 
*"  £  8-98,  6e  2*8«,  ii  888,  La 8*21. 


44-96 
84  64 


l7-38»» 
*  With  ojcyd  of  lAnthOTwm. 


Of  Berlin's  analyses,  the  first  two  were  of  the  glassy  gadolinite. 

The  oxygen  ratio  between  the  bases  and  silica  in  anal.  1  is  1  :  1*02;  in  2, 1  :  1 ,-  in  3, 1  :  0*94; 
in  4,  1  :  0*94;  in  6,  1  :  0*85;  in  6,  1  :  092 ;  in  9,  10,  1  :  0*72.  Connell  obtained,  for  a  specimea 
labelled  Falilun,  Si  27  00,  Be  6*0i»,  Pe  14-5»»,  V  36  50,  <ge  14-33,  Ca  0-50=98*88  (Edinb.  N.  PhiL 
J.,  1836,  June);  which,  taking  the  iron  as  protozyd,  gires  the  oxygen  ratio  for  B  +  Be,  Si, 
I  :  0-92. 

Pyr^  etc. — The  glassy  variety  is  unchanged  in  the  closed  tube,  but  if  heated  B.B.  the  assay 
gives  for  a  moment  a  bright  light,  as  if  it  had  taken  fire,  swells  up,  cracks  open,  and  becomes 
gravijih-green  in  color  without  fusing.  The  splintery  variety  swells  into  cauliflower-like  ramifi- 
otions  and  becomes  white,  rarely  glowing.  With  borax  gives  an  iron  reaction.  Only  slightly 
acted  upon  by  salt  of  phosphorus.    Decomposed  by  muriatic  acid  with  gelatinization. 

Oba. — Gadolinite  occurs  principally  in  the  quarries  of  Kararfvet,  Broddbo,  and  Finbo,  near 
Fahlun  in  Sweden ;  also  at  Ytterby,  near  Stockholm ;  at  each  place  indistinctly  crystallized,  and 
in  rounded  masses,  which  are  oflou  encit-ded  with  a  yellow  crust,  and  imbedded  in  coarse-grained 
granice.  At  Kararfvet  crystals  havo  been  obtained  4  in.  long.  It  has  also  been  met  with  at 
Disko  in  Greenland ;  in  trap  near  Galway,  Ireland ;  imbedded  in  granite  in  Ceylon ;  at  Brevig 
and  Hitteroe  in  the  southern  part  of  Norway,  crystals  sometimes  4  in.  across  and  twins  at  this 
last  locality. 

Named  after  the  Bussian  chemist.  Prof.  Gadolin. 


283.  MOSANDRrrS.    Erdmann,  Jahrosb.,  zzL  178,  1841. 

Orthorhombic  ?  I A  /about  117°  16',  I A  i-i=121°  10'  to  120°  40',  i-t  A  i-2 
-139^  40'  to  14P,  /Ai-2=160°  to  161°,i-iAi-5=151°  20,  Descl.  Cleav- 
age :  i'i  perfect.  Crystals  long  prisms,  usually  flattened  parallel  to  i-t,  and 
longitudinally  striated.     Also  massive  and  fibrous. 

II. =4.  Gr.=2*93— 3*03.  Lustre  of  cleava£ce-face  between  vitreous 
and  gi-easy,  of  other  surfaces  resinous.  Color  reddish-brown,  but  altering 
to  dull  greenish  or  yellowish-brown.  Streak-powder  pale  yellow  or  gray- 
ish-brown. Thin  splintera  translucent,  bright  red  by  transmitted  light. 
Double  refraction  feeble ;  optic-axial  plane  vertical,  and  normal  to  i-l ; 
acute  bisectrix  negative,  and  apparently  at  right  angles  to  t-i,  Descl. 

Comp. — Analysis  by  Berlin  (Fogg.,  156,  1853): 

Si  ti      Oe/La,D       Fe 

29'«3         9-90        26-56        1-83 

There  is  some  Sin  with  the  9e.    Reckoning  the  "^  with  the  bases,  as  forming  part  of  a  sesqui- 
oxyd,  as  in  spheue  and  keilhauite.  the  oxygen  ratio  of  the  protoxyds,  sesquioxyds,  and  silica,  is 
nearly   1:2:3,   or  of  bases  and  silica   1 :  1    (precisely   16*57  :  15*86),  affording  the  formula' 
{\  R*-h|  fi)'^i'+  l^S.   This,  excluding  the  wator,  is  the  formula  of  epidote,  to  which  the  spedes 
may  be  related. 

Pyr.,  etc. — In  the  closed  tube  gives  water.    B.B.  flises  with  intumescence  at  3  to  a  brown 
g^ass.     With  salt  of  phosphorus  in  S.F.  gives  a  violet  bead  (titanic  acid)  and  with  borax  in  O.F. 
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0-76 

19-07 

2-87 

0-63 

8-90=100'33 
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giTes  an  ametbTstine  bead  (manganese).    Decomposed  by  muriatic  add,  with  eeparation  of  BiliGi 
and  formation  of  a  dark  red  solution,  which,  on  heating,  gives  off*  chlorine  and  becomes  ycdiow. 

Oba. — Occurs  at  Brevig,  in  syenite,  with  leucophauite,  eucolite,  elasohte,  segirite,  black  mica 
on  the  island  of  Lammanskaret  near  Brevig,  Norway.    Readily  nndergoee  iteration. 
.  Deacloizeauz  observes  that  mosandrite  may  be  regarded  approximately  as  isomorphoua  with 
loisLto,  in  which  i4A»-5=161'*  48,  /A/=116'*  16'  (Min.,  L  633). 

284.  ILVAITB.    Yenite  (ft,  Elba)  Lelievre,  J.  d.  M.,  zxl  65,  1 807.   Dvait  Stoffens,  Oiykl,  i.  356, 
1811.    Lievrit  Wem,  Hoflftn.  Min.,  iL  tk,  876,  1812.    Wehrlit  r.  Kob^  Gmndz.,  31H,  1838. 

Orthorhombic.  /A  7=112°  38',  O  A  1-1=146°  24'  ;ji:b :  6'=0-66608 : 
1 : 1-5004.  Observed  planes  :  0 ;  vartical,  /,  i-i,  i-i,  i-2,  i-|,  *-2,  i-4,  i-I,  i-|  ? ; 
domes,  1-t,  3-i,  -J-l,  2-i ;  pyramids,  1 ;  in  zone  i-l :  1,  2-2,  3-S,  4-i  ;  in  zone 
iri :  1,  2-2,  3-5. 
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'\n\i 


a  a 


^<^d^ 


0  A  3-1=116°  39' 
O  A  2-t=138  29 
<?  A  1=141  24 
OAfi=167  31 

0  A  2-t=138  29 

1  A  1,  mac.,=139  32 


1  A  1,  brach.,=117'^  27' 
i-2  A  i-2=143  8 
l.iAl-t=112  49 
i-i  A  i-2,  braeh.,=106  15 

/A  i-2=160  34 

/Ai-2=164  45 


Lateral  faces  usually  striated  lon^tudinally.  Cleavage : 
parallel  to  the  longer  diagonal,  indistinct.  Also  columnar  or 
compact  massive. 

II. =5-5-6.  a.=3-7-4-2;  3*994,  fr.  Elba,  Haidincrer; 
3-9796,  ib.,  Stromeyer;  3-825— 4*061,  ib.,  Lelievre ;  3-ni, 
fr.  Nassau,  Tobler.  Lustre  submetallic.  Color  iron-black,  or  darkffrayish- 
black.  Streak  black,  inclining  to  green  or  brown.  Opaque,  iraeture 
uneven.     Brittle. 

Oomp.~0.  ratio,  from  Tobler's  anaL  (No.  7X  for  &,  S,  Si=3  :  2  :  5,  whence  (f  ft"-f-f  S)'Si* 
=3i]ica  32*8,  sesquioxyd  of  iron  23*4,  prot.  id.  31*5,  lime  12'3  =  100;  and,  as  the  specimens  were 
partly  in  crystals  (having  the  planes  t-2,  1-t,  Z  1),  this  may  be  the  normal  composition  of  the  spe- 
cies.    This  variety  is  of  low  specific  gravity,  and  contains  much  manganese. 

The  other  analyses  show  a  deficiency  of  silica  for  a  unisilicate.  In  Rammelaberg's  (Na  3)  the 
0.  ratio  for  ft,  S,  Bi,  fl=ll-08  :  «-76  :  15-90  :  1-42;  or  forft-|-fi,§i,  ft=9  :  8  :  0-76.  In  aiial.2, 
the  last  ratio  is  7  :  6  :  o  4,  and  in  No.  5,  6  :  6  :  0. 

Stadeler  found  water  a  constant  ingredient,  and,  as  it  was  not  expelled  below  Ignition,  regar\i« 
it  as  basic.  His  dosely-agreoing  analyses  give  for  ft-l-fi.  Si,  ti  the  0.  ratio  9:8:  1,  and  for  t\ 
^e,  Fe,  2:4:1.  If  U  be  basic,  the  0.  ratio  of  bases  and  silica  is  5  :  4,  which  is  expressed  in  tLe 
formula  (fi»,  il»,  fi)»  Si«. 

But  in  view  of  the  variation  in  ratio  in  the  analyses  of  the  Elba  mineral,  and  its  opacity,  we 
may  reasonably  mfer  that  impurities  are  present  (as  staurolite  exemplifies,  p.  388),  and  that  'thei>e 
impurities  are  mainly  hydrated  oxyd  of  iron,  of  the  species  giHhite,  wliicli  mineral  loses  its  watei 
at  a  high  temperature.  Allowing  for  this  admixture,  all  ilvaite  may  come  under  the  general  for- 
mula (ft*,  S)^Si'+fn7en :  with  the  0.  ratio  for  basen  and  silica  7  :  6,  m  would  eqoal  i. 

Analyses  :  1,  Slromeyer  (Unters.,  372);  2,  same  with  v.  Kobell's  estimation  of  the  iron  (Schw 
J.,  Ixiu  166),  3,  Rammelsberg  (Fogg.,  L  157,  34o,  Min.  Ch.,  740);  4,  6,  Wackernagel  and  Frankc 
(Min.  Ch.,  ib.) ;  6,  Stadeler  (J.  pr.  Ch.,  xcix.  7u) ;  7,  Tobler  (Ann.  Ch.  Pharm.,  xdx.  122) : 


Si 

%1 

Fe 

*'e 

»n 

Mn 

Ca 

fl 

1.  Elba 

29-28 

0-61 

6254 

1-59 

13-78 

1-27=99-07  Stromeyer. 

2.     " 

'19-lH 

001 

2300 

31-90 

1-69 

1878 

1-27-101-4:?,  Str.,  Koh. 

8.      " 

29-83 

22-65 

32-40 



150 

12-44 

1-60=  1 0(1-32  Ramm. 

4.      " 

29-45 

26-79 

28-60 

0-94 

16-49 

=100-27  Wackernagel 

6.      " 

29-61 



21-09 

32-71 



1-55 

14-47 

=99-43  Franke. 

6.     " 

1  29-84 

2n-84 

34-13 



101 

12-78 

2-43=  10i»  53  Stadeler. 

7.  Nassau 

S3-)t0 



22-57 

24-02 

... 

6-78 

11-6^ 

112=9947  ToWer. 
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Wemer  placed  lievrite  in  his  system  next  to  epidolo. 

Pyr^  etc: — B.B.  ftises  quietly  at  2*5  to  a  black  magnetic  bead.  With  the  flaxes  reacts  for  iron 
Sooie  varieties  ^vo  also  a  reaction  for  manganese.    Gelatinizes  with  muriatic  acid. 

0bs.~FiT8t  found  on  the  Rio  la  Marina,  and  at  Gape  Calamita,  on  Elba,  by  BL  Lelievre,  in  1 8U2, 
where  it  occurs  in  large  solitary  crystals,  and  aggregated  crystallizations  in  dolomite  with  pyrox- 
ene, etc.  Also  found  at  Possum  in  Norway;  in  Siberia ;  near  Andreasberg  in  the  Harz;  at  the 
mine  of  Temperino  in  Tuscany,  granular,  in  limestone  with  actinolite ;  near  Prudazzo,  Tyrol,  in 
Rraoite;  at  Sclmeeberg  in  Saxony ;  at  Skeen  in  Norway ;  at  Hebrun  in  Nassau ;  at  Kangerdluarsuk 
in  Graenland. 

Reported  as  formerly  found  at  Cumberland,  IL  I.,  in  slender  black  or  brownish-black  crystals, 
tra?erding  quartz  along  with  magnetite  and  hornblende ;  also  at  Miik  Kow  quarry,  Somerrille, 
Mass. 

On  cryst,  Besdoizeaux,  Ann.  d.  M.,  V.  viii.  402,  and  his  Mineralogie,  1»^62,  from  whom  the  above 
aDgles  are  taken;  his  calculations  were  made  from  1  a  1  aud  l-lA  1-i.  The  observed  angle  I  hi 
was  about  llT.    Also  Hossenberg,  Min.  Not,  No.  111.  1. 

Named  IlvaUe  fh>m  the  Latin  name  of  the  island  (Elba)  on  which  it  was  found ;  LievrUentter  its 
discoverer ;  Tenite  (should  have  been  Jenite)  in  commemoration  of  the  battle  of  Jena,  in  1806. 
The  Gennans,  and  later  the  French,  have  rightly  rejected  the  name  yenUe^  on  the  ground  that 
cooimemorations  of  political  hostility  or  triumph  are  opposed  to  the  spirit  of  scienoe.  Desdoi- 
zeauz  adopts  Ilvaiie, 

^  A  boulder  from  near  Bytown,  Canada,  analjrzodby  T.  S.  Hunt,  gave  (Logan^s  Rep.,  1853,  1863) 
Si  27-&0— 28-20,  l^e  lO'SO,  jf'e  5652,  Mg  2-69,  Ca  0*64,  ign.  l-2.i=99-65;  and  is  referred  by  him 
to  lievrite.  It  is  black,  submetallic,  and  magnetic,  with  two  oblique  cleavages;  H.=6'5;  G.= 
4i5— 4-16;  and  in  powder  it  gelatinizes  with  acids.  The  composition  is  essentially  that  of  fay- 
Qiite;  and  the  substance,  although  stated  to  contain  some  black  mica  and  rod  granular  garnet,  has 
been  supposed  to  be  a  furnace  slag. 

WekrlOe  is  probably  lievrite,  as  suggested  by  Zipser.  It  is  massive  granular.  H. =6—6*5. 
6.=3-90.  Analysis  by  Wehrlo,  Si  34*60,  J?e  42-38,  Mn  0-28,  *1  0*12,  Pe  1578,  6a  6-84,  tl  TOO 
=  100.  BB.  fuses  vnth  difficulty  on  the  edges.  Imperfectly  soluble  in  muriatic  acid.  From 
Szurrasko,  Hungary. 

If  t-J  be  taken  as  /  in  lieTrite,  the  form  becomes  very  nearly  tetragonal,  affording /a /within 
half  t  minute  of  90",  Oa  1-1=146'  24',  MA  1-1=112*  49'. 


285.  AXIMITH  Eap^  de  Schorl  (fir.  Oisans)  Schreiber,  1781,  de  Lisle's  Crist,  il  85S,  1783. 
Schorl  violet^  Schorl  transparent  lenticulairo  (fV.  Oisans),  de  Lisle,  ib.,  and  J.  de.  Phys.,  zxvi.  66, 
1785.  Thumerstein  (fr.  Thum)  Wem^  Bergm.  J.,  54,  261,  1788.  Olasschorl  Blumenb.,  Nat, 
1791.  Schorl  violet,  Yanolite,  Ddamdh,,  Sciagr.,  i.  287,  1792,  Axinite  if.,  J.  d-  M.,  v.  264, 
1799,  Tr^  ilL  1801.    Thumite. 

Triclinic.     CiystaJs  usually  broad,  and  acute-edged. 

276  277  278 


Banphiny. 


Dauphiny. 


ComwalL 


Making  m=(?,P=//,t*=/',  a  (brachyd.)  :  h  (macrod.)  :  c?=0-4r9266  :  1 
0*45112,     Observed  iJanes,  v.  Rath  : 
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In  zone  -P,  m,  P]  r='l,  2=%  m=0,  ^=-1 

P,  u,  P  ;  h=i-'^,  lz=i-i^  fi^ir-l^  a,  w=/',  r=^'-i,  w=i-'« 

7^,  *,  P;  i=-3-8,  «=2-%  a?=a',  y=2-r,  (?--3-5,  j=-5-6 

P,n;  cf=4-%  ?i=3-'S. 

m  (0)j  y,  v\  y=|-r./=:l-r,  y=2-^',1;=^-^J  i=2-'i 

m  (6>),  <?,  w?,  m ;  o=:-|-S,  o=-3-5,  t^=i-'S,  Zj=6-'8,  7i=3-'8,  5= 

r  (1'),  d,  w,  y ;  rf=4-'2,  ^=7-'J,  i^?=i-'5,  y=2-r 

With  also  A*=2-5'.     Interfacial  angles  : 


(4 
(C 
(C 
4( 
U 


PAr=134^45' 
P  A  2=116  24 
P^m  (^)=90  4 
PaZ=1515 
Pa<?,  adj.,=134  40i 


P  A  i^=135°  31' 
Pa«=146  42 
P  A  y,  ov.  ^,=100  48 
Pa-m?,  adj.,=119  31 
1^  A«=152  3 


'wAt)=147^3r 
u  A  Z=164  26 
'/•A«=143  35 
rAa?=]39  13 
rAi^=115  38 


Cleava^:  i-t  (^)  quite  distinct;  in  other  directions  indistinct.  A 
massive,  lamellar,  lanielloe  often  ciu*ved  ;  sometimes  granular. 

H.=6*6— 7.  G. =3*271,  Haidinger;  a  Cornish  specimen.  Lustre  lii2:l 
glassy.  Color  clove-brown,  plum-blue,  and  pearl-fi^ray  ;  exhibits  trichrois 
different  colore,  as  cinnamon-brown,  violet-blue,  olive-green,  being  seen 
different  directions.  Streak  uncolored.  Transparent  to  subtranslucei 
Fracture  conchoidal.  Brittle.  Pyroelectric,  with  two  axes,  the  analogue  ( 
and  antilogue  (T)  poles  being  situated  as  indicated  in  figure  276  (G.  llos 
Double  retraction  strong. 

Oomp.— 0.  ratio  for  %  fi,  B/Si,  1:1-8:  05  :  S-6 ;  whence  for  ft-j-ll-l-B, Si,  3-S  :  3-6.  orj  : 
whence  (RVSi'-|-2fi'Si3-hiIJ'Si*=(fl»,  fi,  B)'Si'.  According  to  Rose,  ft\gi,B)''-h-^i?(Si,! 
Analyses  :  1,  Hisinger  (Min.  Schwed.,  170);  2,  Wiegmann  (Schw.  J.,  xxxiL  462);  3-6,  RamnM 
berg(Pogg.,  1,363): 


Si 

B 

Xl 

Pe 

Mn 

Ca 

Ag 

« 

1. 

Wermland 

41-50 

— 

13-56 

7-86 

1000 

25-84 

,  ign.  0-30=98-56  Hising 

2. 

Treseburg 

4500 

2-00 

19  00 

12-25 

9-00 

12-50 

0-25 

=100  Wiegmann. 

8. 

Dauphiny 

43GS 

6-61 

15-«3 

9-45 

3-U5 

21V67 

1-70 

0-64=100-43  Ramm. 

4. 

i( 

43-40 

und. 

16-30 

10-25 

2-74 

19-90 

1-55 

und.  Ramm. 

h. 

Treseburg 

43-74 



15-6« 

11-94 

1-37 

18-90 

1-77 

,  B,  K  and  loss  662  Ran 

6 

Ural 

43-72 



16-92 

10-21 

116 

19-97 

2-21 

,  B,  t  and  loss  5-81  B^ 

Rammelsberg  states  that,  in  the  last  two  analyses,  4*5  of  the  last  entry  in  each  is  not  too  lai 
an  estimate  for  the  boric  acid. 

Pyr.,  etc. — B.B.  fuses  readily  with  intumescence,  imparts  a  pale  g^een  color  to  the  O.F.,  a 
fuses  at  2  to  a  dark  green  to  black  glass ;  with  borax  in  O.F.  gives  an  amethystine  bead  (mj 
ganese),  which  in  R.F.  becomes  yellow  (iron).  Fused  with  a  mixture  of  bisulphate  of  potash  a 
fiuor  on  the  platinum  loop  colors  the  flame  green  (boric  acid).  Not  decomposed  by  acids,  t 
when  previously  ignited,  gelatinizes  with  muriatic  add. 

Obs. — Axinite  occurs  in  implanted  glassy  clove-brown  crystals,  at  St  Cristophe,  near  Bob 
d'Oisans  in  Dauphiny,  with  albite,  prehnite,  and  quartz;  at  Santa  Maria,  Switzerland;  at  the  I 
ver  mines  of  Kongsberg,  in  smaller  crystals ;  with  hornblende  or  magnetic  iron  in  Normark 
Sweden ;  in  Cornwall,  of  a  dark  color,  at  the  Botallack  mine,  where  it  also  occurs  massive,  for 
ing  a  peculiar  kind  of  rock  with  garnet  and  tourmaline ;  at  Trewellard,  at  CSarn  Silver  near  I 
jmorran  creek,  and  &t  Boscawen  Cliffs  in  St.  Burieu ;  in  Devonshire,  at  Brent  Tor,  4  m.  north  1 
Tavi.^iock ;  at  Thum  near  £hrenfriedersdorf  in  Saxony.  It  occurs  with  gray  cobalt  near  Coquii 
bo,  Chili,  at  the  mine  La  Buitro;  at  Phipsburg,  Maine,  with  yellow  garnet  and  idocrase ;  atWaI< 
Maine ;  at  Cold  Spring,  N.  Y. 

For  recent  articles  on  ci-yst,  Desd.  Min.,  i.  515;  Hessenberg,  Min.  Not,  No.  V.  p.  27,  f.  2: 
v.  Rath,  Fogg.,  cxxviii.  20,  227.  Figs.  2,  3,  and  the  above  list  of  planes  and  angles,  are  from 
Rath.   Fig.  1  is  from  Rose  and  Riess  on  the  Pj  roelectricily  of  Axinite,  Schrift.  Ak.  Berlin,  lix.  bl 

Axinite  admits  of  a  high  polisli,  but  Is  deiicient  iu  delicacy  of  color. 
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Wen  named  fh>in  a^»l},  an  om^  in  allusion  to  the  form  of  the  crystals.    Tlte  name  y€moUlt  is  of 

date ;  but  it  means  vioietstoiMy  and  violet  is  not  a  characteristic  color  of  the  mineral. 
Alt — Crystals  altered  to  chlorite  oocor  on  Dartmoor  in  Devonshire,  England. 

286.  DANBURm.    Danburite  Shepard^  Am.  J.  Scl,  zxzv.  137,  1889. 

Triclinic.  Approximate  angles,  P  A  M=110°  and  70°,  M  A  T=54°,  anti 
V26%  P  A  T=93^  neaily,  P  A  e=135°.  Cleavage  :  distinct,  parallel  to  M 
and  P,  less  so  pai'allel  to  T.     Crystals  imbedded,  and 


often  an  inch  broad.  Also  disseminated  massive,  with- 
out regular  form. 

H.=7.  G.=2-95,  Silliman,  Jr.;  2957,  2-958, 
Brush.  Color  pale  yellow,  whitish.  Lustre  vitreous, 
but  usually  rather  weak.  Translucent  to  subtranslucent. 
Yery  brittle. 

..  Oomp.— O  ratio  for  ft,B,  fli=l  :  8  :  4;  Ca*  8i+fi«Si"=(jOa»+f  B)« 
Si'=Silica  489,  boric  arid  28*4,  lime  22*7=l«iO.  Analyses:  1,  2,  Smith 
and  Brush  (Am.  J.  Sci.,  II.  xvi.  365): 

Si  B  %l9e  Stn  Oa  % 

1.  4810  27-73  0-30  0-56  22*41  0'40 

2.  48  20  2715  102  22*38  wideL 


279 


^ 


ign. 

0*50=  100. 
U-60=99-20. 


Emi  was  the  first  to  detect  the  boric  acid,  but  as  he  admits  (Erni's  Mineralogy  simplified,  p. 
•  U7),  his  analysis  was  incorrect — the  mineral  not  containing  the  In  p.  c.  of  alkalies  announced  by 
him,  as  directly  proved  by  Smith  and  Brush.  Shepard  stated  (L  c.)  that  the  mineral  had  8  p.  c. 
of  water  without  boric  acid ;  and  yet  it  is  certain  that  the  mineral  was  the  same  that  was  investi- 
gated by  Smith  and  Brusli. 

Pyr.,  etc. — Yields  no  water  in  the  closed  tube.  B.B.  fuses  at  3 '5  to  a  colorless  glass,  and 
imparts  a  green  color  to  the  O.F.;  this  is  heightened  by  moistening  the  assay  with  sulphuric  acid 
before  heating.  Not  decomposed  by  muriatic  acid,  but  suflBciently  attacked  for  the  solution  to 
jriTO  the  reaction  of  boric  acid  with  turmeric  paper.  When  previously  ignited  gehitinizes  with 
muriatic  acid. 

Oba.— Occurs  with  ortho::lase  and  oligoclaso  in  dolomite  at  Danbury,  Connecticut.  It  has  Swme 
resemblance  to  chondrodii:«  in  color,  lustre,  and  brittleness,  but  is  distinctly  cleavable,  although 
the  planes  of  cleavage  are  often  irregular;  it  may  be  rcadQy  recognized  by  its  pyrognostic  char- 
acters. 

2S7.  lOUTE.  Spanischer  Lazulith  v.  SchloUheim,  Hoff  Mag.  Min.,  i.  169,  1801.  lolith  (fr. 
Spain)  Wt^a,;  EarsL  (with  desor.),  Tab.,  46,  92,  1808.  lolithe  JK,  Tabl,  61,  221,  1809 
Dichroit  Cordier,  J.  d.  M.,  xiv.  129,  1809,  J.  de  Phys.,  Ixviil  298,  1809.  Steinheilite  Gudolin, 
Mem.  Aa  St  Pet,  vL  665.  Peliom  (fr.  Bodenmais)  Werw.,  Hofftn.  Min.,  iv.  b,  117,  1817, 
Cordierite  Lucas,  Tabl,  ii.  219,  1813;  ^.,  Tr.,  liL  6,  1822.  Hard  Fahlunit  Luohssaphir, 
Wassersaphir  in  Gverou,  Saphir  d'eaa  in  Fr.,  of  Ceylon  Jemlfry, 


50 


Orthorhombic.    In  stout  prisms  often  hexagonal.    /A  /=119°  10'  and  60° 
',  O  A  1-1=150°  W,     Observed  planes:  0\  vertical, 
/",  i-I,  i-t,  i-S  ;  domes,  ^-i,  l-I,  2-i ;  pyramids,  ^,  4,  1,  3-S.  ^^^ 

0  A  1=132°  12',  0  A  |-=150°  7',  y  A  i-S=150°,  i-l  A  i-S 


=150°  25',  i-l  A  i-«=i20°  50'.  Cleavage  :  i-T  distinct ; 
i-i  and  O  indistinct.  Crystals  often  transversely  divided 
or  foliated  parallel  with  O,  Twins :  composition-face 
/.     Also  massive,  compact. 

H.=7~7-5.      G.=2-56-2-67;    2*5969,   Greenland, 
Stromeyer;  2"65— 2'66-i:3,  Iladdam,  Thomson;  Ostgoth- 
land    2'64,   Siidermanland   2'61,   Schiitz;   2*605,   Mursinka,   Kokscharof. 
Lustre  vitreous.     Color  various  shades  of  blue,  light  or  dark,  smoky-blue  ; 
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pleochroic,  being  often  deep  blue  along  the  vertical  axis,  and  brownish 
yellow  or  yellowish-gray  perpendiculai*  to  it.     Streak  uncolo:*ed.     Tran^ 

Earent — translucent.     Fracture  subconchoidal.     Double  refraction  feeble 
isectrix  negative,  normal  to  0. 

Oomp. — 0.  ratio  for  bases  and  silica  4  :  5  or  1  :  1^.  The  state  of  oxydation  of  the  iron  is  sti 
unascertained,  and  hence  there  is  uncertainty  as  to  the  proportion  between  the  protqxyds.  ani 
sesquiozjds.  T)ie  ratio  usually  deduced  for  fi,  Itt,  Si  is  1  :  3  :  5.  The  formula  2  R  Si+£t*  B< 
which  corresponds  to  this  ratio,  =,  if  Mg  :  £"6=2  :  1,  Silica  49*4^  alumina  33*9,  magnesia  81 
protoxyd  of  iron,  7-9=100. 

Analyses:  1-H,  Stromeyer  (Unters.,  329,  431);  4,  5,  Schutz  (Pogg.,  liv.  665);  6,  Scheer€ 
(Pogg.,  IxviiL  319);  7,  Hermann  (Koksck  Min.  RussL,  ill  267);  8,  Stromeyer  (Untersuch.,  '^•L\ 
431);  9,  Bonsdorff  (Schw.  J.,  ruiv.  369);  10,  Schutz  (Pogg.,  liv.  665);  11,  Thomson  (liin., 
278);  12,  0.  T.  Jackson  (This  Min.,  1844,  406,  G.  Rep.  N.  Uamp.,  184): 


1.  Bodenmais 

2.  Greenland 

3.  Fahlun 

4.  Ostgothland 
6.  Siidermanland 

6.  Kragerue 

7.  Mursinka 

8.  Finland 

9.  »* 
10.        " 
IL  Haddam,  Ct 
12.  Unity,  Me. 


Si 
48-36 
49-17 
60-25 
48-6 
49-7 
(5)60-44 
50-65 
48-54 
4»*95 
48-9 
49*ti2 
48*11 


Si        t^ 
31-71 
38-11 
32-42 
30-6 
32-0 
82-95 
30-26 
31-73 
32-88 
80-9 
28-72 
82-60 


8-32 
4-34 
4-01 
10-7 
6-0 

4-10 


Mn 
0-83 
0-04 


01 
0-1 

0-60 
6-69  Mn  0-70 
6-00  0-03 
6-3  0-3 

11-58        1-51 
7-92        0-28 


Mg 
10-16 
11-46 
10-85 

8-2 

9-6 
12-76 
11-09 
11-8(1 
20-46 
11-2 

8-64 
10-14 


Oa      ^ 


0-6 
112 


0-23 


0*59=99-46  Stromeyer. 
1*20=99*31  Stromeyir. 
1-66,  Mn  0-fi8=99'87  Stromoyei 
1-5,  undec.  0"J= 100-3  Seliutz. 
2-1,  undec  0-6=100-6  Schiilz. 
Vwly  Fe  1*07=99-36  Scheerer. 
2-66,  Li  0*64=100  Uermanii. 
1-69=99-65  Stromeyer. 
1-75=100-06  Bonsdorff. 
1-9,  undec.  1-6=101-1  Schiitt 

=100-30  Thomson. 

0-60=99-49  Jackson. 


Pyr.,  etc. — B.B.  loses  transparency  and  fuses  at  5—6*6.  Only  partially  decomposed  by  acid^ 
Decomposed  on  fusion  with  alkaline  carbonates. 

Obs. — lolite  occurs  in  granite,  gneiss,  homblendic,  chlorite  and  taloose  schist,  and  allied  rocks 
with  quartz,  orthoclase  or  albite,  tourmaline,  hornblende,  andalusite,  and  sometimes  beryl  Als 
rarely  in  volcanic  rocks. 

At  Bodenmais,  Bavaria,  it  is  met  with  in  granite,  m  crystals,  along  with  pyrrhotino,  b]end< 
chalcopyrite ;  the  variety  Is  the  peliom  of  Wenier,  named  from  vtAio;  in  allusion  to  its  smoky  blu 
color.  It  occurs  in  quartz  at  Ujordlersoak  in  Greenland ;  in  granite  at  Cape  de  Gata,  in  Spain 
at  Krageroe  in  Norway;  Orijerfvi,  in  Finland  {sieinheUite) ;  Tunaberg,  in  Sweden ;  Finspaong  i 
Ostgothland ;  Brunhult  in  Sudermanland ;  Fahlun  {tiard  faJUunite) ;  Lake  Laach,  with  sanidin 
at  Compiglia  Maritima,  Tuscany,  in  a  trachytic  rock,  containing  also  mica,  quartz,  and  sanidir 
Ceylon  affords  a  transparent  variety,  in  small  rdled  masses  of  an  intense  blue  color,  the  sapphit 
cCeau  of  jewellers. 

At  Haddam,  Conn.,  associated  with  tourmaline  in  a  granitic  vein  in  gneiss ;  sparingly  at  th 
chrysoberyl  locality,  in  an  altered  or  fahlunite  condition ;  abundant  in  quartz  with  garnet  an 
yellowish-green  feldspar,  near  the  Norwich  and  "Worcester  Railway,  between  the  Shetucket  an 
Quuiuebaug,  where  the  gneiss  has  been  quarried  for  the  road.  At  Brimfield,  Mass.,  on  the  roa 
leading  to  Warren,  near  Sam  Patrick's  with  adularia,  in  gneiss ;  also  good  at  Richmond,  N.  U 
in  talcose  rock,  along  with  anthophyllite. 

lolite  is  occasionally  employed  as  an  ornamental  stone,  and  when  cut  exhibits  different  color 
in  different  directions. 

Named  lolUe  from  lov^  violeij  and  xWot,  aUme;  DichroUe^  from  its  dichroism ;  Cordieriit,  after  Cordie^ 
the  geologist,  who  first  studied  the  crystal  of  the  species ;  SteitikeiUie  by  Gadolin  afUr  Mr.  Steinhei 
Lucas  and  Haiiy,  who  adopt  cordierUe^  rejected  the  earlier  names  ioliU  and  dichroite  because  th 
former  is  not  always  applicable,  and  the  latter  is  equally  applicable  to  various  other  stones.  Ep 
doU,  pyroxene^  and  a  multitude  of  other  names,  if  judged  by  the  same  code,  would  be  found  to  hav 
no  better  claim  to  recognition. 

Alt. — The  alteration  of  iolite  takes  place  so  readily  by  ordinary  exposure,  that  the  mineral  is  mo5 
commonly  found  in  an  altered  state,  or  enclosed  in  the  altered  iolite.  This  change  may  bo  a  sin 
pie  hydration  (/oA/tmtfe,  etc.) ;  or  a  removal  of  part  of  the  protoxyd  bases  by  carbonic  acid ;  c 
the  introduction  of  oxyd  of  iron ;  or  of  alkalies,  forming  pinite  and  mica.  The  first  stop  in  tli 
change  consists  in  a  division  of  the  prisms  of  iolite  into  plates  parallel  to  the  base,  and  a  pr>arl 
foliation  of  the  surfaces  of  these  plates ;  with  a  change  of  color  to  grayish-green  and  greeuis! 
gray,  and  sometimes  brownish  gray.    1<3  the  alteration  proceeds,  the  foliation  becomes  more  con 
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plate ;  afterward  it  maj  be  lost.  The  minenO  in  this  altered  condition  has  many  names :  as 
hydrous  iolUt,  piniie^  ccUaspilite^  fafdunUe,  bonsdorffUe^  esmarkiU^  chlorophyllile,  gigantoliU^  praaeeliU 
arpasiofiie.  Finite,  as  far  as  it  is  altered  iolite,  includes  properly  the  alkaline  kinds.  Fahlunite  and 
the  following,  excepting  the  last,  correspond  to  iolite  +  aq.  In  most  cases  if  the  water  of  the 
altered  iolite  be  iududdd  with  the  bases,  the  oxygen  ratio  between  the  bases  and  silica  beoomea 
1  :  I ;  it  seems,  therefore,  quite  probable  that  the  strong  tendency  of  iolite  to  take  up  water  is 
owing  to  the  fact  that  its  silica  (whose  amount  of  oxygen  exceeds  that  of  the  bases  by  one-fourth) 
b  oot  saturated  with  bases.  Rognrding  the  water  of  the  alteredmineral  as  basic,  esmarkiie^  ckUh 
npkyUiiej  giganioliie,  and  praseolitt  will  have  the  formula  (Ft*  U)  Si ;  and/aAZu»ite  and  bonsdorfiUj 
containing  twice  as  much  water  as  the  preceding,  would  have  the  formula  (^*,  B)  ^i  +  ^.  If 
J  :  3  :  5  :  0  be  the  oxygen  ratio  for  ft,  ft,  Si,  fl  in  iolite,  1:3:6:1  will  be  the  ratio  for  eamar' 
kiie^  eta,  and  1  :  3  :  6  :  2,  for  fahlunite^  etc.  WeiasUt,  tbeniej  /turoniU  are  names  of  other  min« 
erals  supposed  to  be  altered  iolite. 

For  the  distinguishing  characters  and  analyses  of  the  different  kinds  of  altered  iolite,  see 
PiMfE.  Fahlunite,  and  Cataspilitb,  under  11  f dhous  Siucatg& 


MICA  GROUP. 

The  minerals  of  the  Mica  group  are  alike  in  having  (1)  the  prismatio 
angle  120° ;  (2)  eminently  perfect  basal  cleavage,  affording  readily  very  thin, 
tough,  laminee ;  (3)  potash  almost  invariably  among  the  protoxyd  bases 
and  alumina  among  the  sesquioxyd ;  (4)  the  crystallization  either  hexa- 
j^onal  or  orthorhombic,  and  therefore  the  optic  axis,  or  optic-axial  plane,  at 
'right  angles  to  the  cleavage  surface. 

Soda  is  sparin^y  present  in  some  micas,  and  is  characteristic  of  the  hydrous  species  paragonlte 
(p.iS7).  Lithia,  rubidia^  and  c»sia  occur  in  lepidolite.  Fluorine  is  often  present,  probably  re- 
placing oxygen.  Titanium  is  found  sparingly  in  several  kinds,  and  is  a  prominent  ingredient  of 
one  species,  astrophyllite.  It  is  usually  regarded  as  in  the  state  of  titanic  acid  replacing  silica ; 
but,  for  reasons  elsewhere  given,  it  is  here  made  basia 

1.  0.  ratio  Jar  bases  and  silica  1  :  1. 

288.  Phlogopite.  (1)  Contains  magnesia,  with  little  or  no  iron,  and  much  alumina.  (2)  0.  ratio 
for  &,  K  between  2  :  1  and  5  :  3.  (3)  Optio-axial  angle  3°— 20\  (4)  Folia  tough,  and,  if  not  al- 
tered, elastic. 

289  BionTE.  (1)  Contains  magnesia  and  iron,  with  much  alumina.  (2)  0.  ratio  for  ft,  fi  about 
1 :  I  (rarely  1  :  H  or  I  :  2.)  (3)  Optically  uniaxial,  but  often  slightly  biaxial  through  irregularity. 
(4)  Folia  tough  and  elastic. 

290.  Lepidomelane.  (1)  Contains  much  iron  and  little  magnesia,  with  much  of  the  alumina 
replaced  hy  sesquioxyd  of  iron.  (2)  0.  ratio  for  %  fi  about  1  :  S.  (3)  Optically  like  biotite.  (4) 
Polia  brittle,  hardly  at  all  elastic. 

291.  Aukite;  lepidomelane  having  the  O.  ratio  for  ^  fi=l  :  2. 

292.  AsTROPHTLLrrE.  (1)  Contains  much  titanium,  zirconium,  etc.,  with  little  alumina.  (2)  O. 
ratio  for  ft,  fi  between  2  :  1  and  5  :  3,  nearly  as  in  phlogopite.  (3)  Optic-axial  angle  exceeding 
»0%    (4)  Folia  brittle,  but  slightly  elastia 

2    0.  ratio  for  bases  and  silica  1  :  l^  to  1  :  2. 

293.  MusooviTB.  (1)  Contains  potash  almost  alone  among  protoxyds,  with  no  magnesia,  or 
rarely  a  little;  and  alumina  as  the  principal  sesquioxyd.  (2)  0.  ratio  for  ^  S  1  :  6  to  1  :  12,  and 
for  R-hS,  Si  mostly  1  :  1^.  (3)  Optic-axial  angle  40*>  —76".  (4)  Folia  tough,  elastic,  except  in 
some  hydrous  or  altered  kinds. 

294.  Lspnx>LiTB.  (1)  Contains  lithia.  rubidia,  and  csesia,  with  potash  as  the  principal  protoxyd, 
and  with  alumina  as  the  principal  sesquioxyd.  (2'*  0.  ratio  for  ft+fi,  Si  mostly  1:1^.  (3)  Optic- 
axial  divergence  70'— 78*. 

295.  Cbyofhtllitb.  (1)  Same  constituents  as  lepidolite.  (2)  0.  ratio  for  ft+fl,  §i=l  :  2.  (a) 
Optio«zial  angle  60^—60°.    (4)  Folia  tough,  elastic. 

The  species^of  the  Mica  group  graduate  into  the  hydrous  micas  of  the  liargarodite  group  (p. 
) ;  and  through  these  they  also  approach  the  foliated  species  of  the  Talc  and  Chlorite  groups, 
specially  the  latter. 

The  micas  were  regarded  as  of  one  species  until  1792,  when  lepidolite  was  made  distinct  The 
earlier  synonymy  therefore  may  be  conveniently  given  here. 
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Pliny  probably  included  the  mineral  mica  with  the  Lapis  spectdaris  (xxxvl  45)  or  Sdenile ;  ai 
the  shavings  or  s^es  of  Lapis  specularis  strown  over  the  "  Circus  Mazimus, "  to  produce  i 
agreeable  whiteness,  were  probably  those  of  a  soft  silvery  mica  schist  His  JTammcihrysos  al 
(xxxviL  73,  named  from  i/i/iof,  sand^  ^p»'r6<;,  gold)  was  probably  sand  from  a  yellowish  mica  schii 
which  abounds  by  the  road-side  in  many  mica-schist  regions.  Agricola  speaks  of  the  decepti 
character  of  this  silvery  and  golden  dust,  as  cited  below.  This  silvery  and  golden  mica  in  seal 
is  the  Cat-silver  and  Catrgold  of  mediaeval  Europe.  The  following  is  the  synonymy  of  the  rainei 
since  the  time  of  Pliny  : 

Mica,  Ammochrysos,  colore  argento  ita  simile  sit,  ut  pueros  et  rerum  mctallicarum  imperit 
decipere  possit,  Germ,  Glimmer,  Katzen-Silber,  Agric.^  Foss.,  254,  447,  Interpr.,  466,  1 546.  Spe< 
laris  lapis  adulterinus  flexilis  sexungulorum  Capeiler,  Prodr.  Cryst,  26,  1723.  Mica  [Talc  b 
included],  Vitrum  Muscoviticum,  V.  Rutheniticum,  Skimmer,  Var.  alba  <Kattsilver),  flava  (Ka 
gull),  rubra,  viridis  [Chlorite  fr.  Sahlberg],  nigra,  squamosa,  radians,  fluctuans,  hemispheri< 
WdU.,  Min.,  129,  131,  1747.  Mica  pt.  [rest  Talc,  Chlorite],  Verre  de  Moscovie,  etc,  Fr.  TrL  Wa| 
i.  241,  175H.  Mic8,  Glimmer,  Vitrum  Muscoviticum  (in  platen).  Mica  squamosa  (in  scales)  Crorn 
Min-,  88,  1758.  Isinglass  (in  large  plates),  Glimmer  or  Mica  (in  small  scales)  pt.  (rest  T^ 
Chlorite)  Bill,  Foss.,  10,  13,  1771.  Glimmer  [Chlorite  and  Talc  excluded]  Wem.,  Bergm.  J.,  2 
1789. 

l*he  word  mica  has  been  said  to  oome  from  the  Latin  viica,  a  cnimb  or  grain,  as  it  was  formci 
applied  especially  to  the  mineral  in  scales.  It  is  usually  derived,  however,  from  the  Latin  itiicm 
signifying  (like  ^e  German  name  Glimmer)  to  shine, 

288.  FHIjOOOPITIS.    Magnesia-Mica  pt.    Rhombic  Mica.    Rhomben glimmer  pt     Phlogo] 
(fir.  Antwerp,  N.  Y.)  BreiQi,,  Handb.,  398,  1841. 


Orthorhombic.      /A  7=120°,  and 


281 


habit  hexagonal.  Prisms  usnull 
oblong  six-sided  prisms,  more  < 
less  tapering,  with  irregular  sidH 
rarely,  when  small,  with  polisli€ 
lateral  planes.  Cleavage  basa 
highly  eminent.  Not  known  \ 
compact  massive  forms. 

H.  =  2-5-3.  G.  =  2-78-2-8] 
Lustre  pearly,  often  submetallic,  o 
cleavage  surface.  Color  yellowisl 
brown  to  brownish-red,  with  ofte 
something  of  a  copper-like  rerte< 
tion ;  also  pale  brownish-yellov 
gi'een,  white,  colorless.  Transpai 
ent  to  translucent  in  thin  folij 
Thin  laminae  tough  and  elastii 
Optical-axial  divergence  3° — 20* 
rarely  less  than  5°  ;  in  fig.  28! 
which  represents  the  optical  character  of  the  mica  of  Natural  Bridge,  IS''. 


Antwerp. 


Oomp. — ^MosUy  {-fy  ft*+iV  5)*  Si*;  the  bases  include  magnesia  and  little  or  no  iron.  Possibl 
for  all  (5  R*-h4  ^y  ^i'»  ^^'^^  anal  by  Ramraelsberg.    Phlogopite  is  a  true  Magnesia  mica. 

Analyses:  1,  Meiizendorff  (Pogg.,  Iviil  157);  2-4,  Craw  (Am.  J.  Sci.,  II.  x.  383);  5,  Rail 
mel8befg(Za  G.,  xiv.  758);  6,  Svanberg  (Ak.  H.  Stockh.,  1889,  176);  7,  Delesse  (Bull  G.  Fr 
IL  ix.  121);  8,  id.  (Ann.  d.  M.,  V.  x.  519);  9,  C.  Bromeis  (Pogg.,  Iv.  112): 

Si        Xl        Fe       %     Oa      ^'a       f:        ti       P 

1.  Jefferson  Co.,  N.T.  (J)  41 -30     15-S5     1-77     28-79   0-05»  970    0-28    .'JSO  MeitzencL 

a.  Edwards,  N.  Y.  40-16     17-36     28*10    0-03  10 -."16 4-20  =  101  Crawl 


With  some  lithlft 
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3.  Edwards,  K.  Y. 

4.  '* 

5.  6ou7emear 

6.  Sala 


Si     Si 

40-36  16-45 
40-36  16M)S 
4 1 -96  18-47 
42-46  12-86 


^e    }^u    Ag  Oj 

29-55    

30-2.') 

2-12  0-55  27-12  0-3A 

7-11  1-06  25-39    


4-94    7-23  0-95   =99-48  Orawo. 

4-:J9     607    2-65=99-80  Orawe. 

tr.      9S7  0-60  2-9:^=98-96  Bamm. 

6-03  S-17  0-62,  Mg  0-36,  CaO- 10 

=  991fi  Svanberg 
37*54  19-80  1-61  0-10  3032  0-70  1*00  7-17  I'M  0-22=99-97  Delesse. 
41-20  12-37         9-51*  1-50'' 19-03    1-63   1-28     7*94  2-90  1-06,  Li  0-22  =  98-64 

Delefise 
L  Herrdienberg,  &r.  42-89     6*09  J'elO-69   24-33  0'76  0-36  13-15  2'30   =100-47  Brom. 

•  Inclades  5-08  of  Fe*  o'.  *»  R^koned  oa  1-67  Mn'  O". 


I  Vosges 

8.      "       ■ 


hiL,  gnh. 


The  Sala  mica  of  No.  6  has  not  been  eiammed  optically ;  yet,  as  it  agrees  nearly  in  atomic 
proportions  with  phlogopite,  it  appears  to  belong  here.  It  was  dark  groen  in  color,  and  inelastic, 
and  is  called  chlorite  by  Svanberg;  tlie  analysis  is  hero  cited  from  tlie  original  paper  by  Svanber^^. 
Oasre's  analyses  aflford  the  O.  ratio  1*77  :  I  :  269=7  :  4  :  11,  and  MeitzeudorfTs  nearly  tlio  same. 
The  silico-fluorids  in  the  former  are  about  i%,  and  in  tlie  latter  }\u  G  of  No.  5,  2-81,  Rammels- 
berg.  Analysis  7,  by  Delesse,  affords  the  0.  ratio  3:2:5;  and  8,  about  4^  :  .i  :  9.  Tiie  latter 
mica  is  a  brown  or  greenish  kind  from  the  rock  called  by  Delesse,  Minette,  occurring  at  Ser- 
▼ance  in  the  Vosges;  the  ratio  may  become  that  of  biotite  when  the  state  of  oxydation  of  tho 
iroQ  is  ascertained ;  G.=2-842.     No.  9  gives  the  ratio  12i  :  6  :  22i ;  it  ia  Irom  near  L.  Liiacli. 

Pyr.,  etc. — In  the  dosed  tube  gives  a  little  water.  Some  varieties  give  the  reaction  for  Huoriue 
in  the  open  tube,  while  most  give  little  or  no  reaction  for  iron  with  the  fluxes.  B.B.  white  us  and 
foses  OQ  the  thin  edges.  Completely  decomposed  by  sulphuric  acid,  leaving  the  silica  in  thin 
scales. 

Obs.— Phlogopite  is  especially  characteristic  of  serpentine,  and  crystalline  limestone  or 
dolomite. 

Occurs  in  limestone  in  the  Vosges  (anal.  7,  8).  Includes  probably  the  mica  found  in  limestone 
at  Alt-Kemnitz,  near  Hirschberg;  that  of  Baritti,  Brazil,  of  a  golden-yellow  color,  having  tlie 
optical  angle  S'*  30'  and  parallel  to  the  shorter  diagonal  (Grailich)j  and  a  brown  mica  from  lime- 
stone of  Upper  Hungary,  affording  Grallich  the  angle  4**— 5°. 

Occurs  at  the  following  localities  in  the  U.  States ;  specimens  firom  which  afforded  the  optica] 
angles  annexed,  all  measured  by  B.  Sillimau,  Jr.  (Am.  J.  Sci.,  II.  x.  372),  excepting  one  by  Blake 
(ib.,  xii.  6) : 


1.  Pope's  Mills,  St  Lawrence  Co.,  N.  T.,  glassy  transparent 

2.  Edwards,  N.  Y.,  rich  reddish  brown 

3.  St  Lawrence  Co.,?  N.  Y.,  yellowish 

^.  Vrooman*8  Lake,  N.  Y.,  in  long  crystals  of  a  yellow  color 
5.  Edwards,  N.  Y.,'rich  yellowish-brown  color 
8.  Warwick,  Orange  Co ,  N.  Y.,  in  limestone,  yellowish 
1.  PaOs  of  the  Grand  Calumet,  Canada,  yellowish-green  crystals  many 
inches  long 

8.  Pope's  Mills,  St.  Lawrence  Co.,  N.  Y.,  large  crystals,  fine  yellowish- 

brown 

9.  Edwards,  N.  Y. ;  2d  specimen,  yellowish-brown 

lu.  Gharch's  Mills,  Bossie,  N.  Y.,  resembles  the  Pope's  Mills 
n.  Near  Skinner's  Bridge,  Rossie,  N.  Y.,  silvery-yellow  mica 
11  Carlisle,  Mass ,  rich  yellowish-brown 
13.  Rossie,  N.  Y.,  near  Mrs.  Story's,  light  yellowish 
14  Pope's  Mills,  St.  Lawrence  Co.,  brownish-yellow  hexagonal  crystal 
15.  Natural  Bridge,  Jefferson  Ca,  N.  Y.,  rich  yellow;  associated  with  ser- 
pentine ;  same  as  analyzed  by  Meitzcndorff 

15.  bis.,  ib.,  ib.,  another  specimen 

16.  Edwards,  N.  Y.,  white  silvery,  curved  crystals 

17  Vidnity  of  Rossie,  N.  Y.,  ricli  yellow-brown;  probably  the  same  as 
Gouvemeur 

18.  Essex,  N.  Y.,  in  limestone,  deep  rich  brown  color 

19.  Upper  Ottawa,  Canada,  reddish-yellow,  transparent 

50.  Moriali,  Essex  Co.,  N.  Y.,  very  dark  smoky  red 

51.  Somerville,  N.  Y.,  faint  brownish 
22.  Baigesa,  Canada  West,  bronzy,  almost  metallic,  semi-transparent  if 

thin;  opaque  in  plates  a  line  thick ;  slightly  elastic  only ;  found  with 
apatite  in  sandstone 


•30' 
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10? 

10? 

10  80-10  60 

11 

11? 

13-13  12 
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28.  Franklin,  N.  J.,  bronzy-yellow 

24  Burgess,  Canada  West,  whitish-yellow 

25.  Fine,  St.  Lawrence  Co.,  N.  T.,  very  dark  ohve-brown 

26.  Amity,  N.  Y.,  opaque  silvery  white 
21,  Warwick,  Pa.,  brownish  olive-green 

Phlogopite  occurs  also  at  Gouverneur.  N.  Y.,  of  a  brownish  copper-red ;  at  Sterling  Mine,  M< 
ris  Co.,  N.  J.,  rich  yellowish-brown,  inclining  to  red,  in  limestone ;  at  Suckasunny  mine,  N.  * 
deep  olive-brown,  inclining  to  yellow,  in  limestone ;  Newton,  N.  J.,  yellow,  in  limestone ;  Lo^ 
wood,  Sussex  Co.,  N.  J.,  deep  olive-brown,  like  the  mica  of  Fine,  N".  Y.,  in  limestone ;  at  St.  <J 
rome,  Canada,  reddish-coppery.  The  crystals  at  Clarke's  HilL  St.  Lawrence  Co.,  are  very  lar| 
sometimes  nearly  two  feet  long;  fig.  281  represents  one  in  the  cabinet  of  W.  W.  Jefferis,  whi 
is  20  in.  long,  4  in.  thick  at  top,  and  8^  in.  at  centre,  and  weighs  57^  pounds.  Senarmont  fouj 
one  deep  bottle-green  mica  of  unknown  locality  having  the  angle  IS*". 

Named  from  ^Xoywir'»j,^€-&'Ae,  in  aUusion  to  the  color. 

Alt.— The  phlogopites  are  quite  liable  to  change,  losing  their  elasticity,  becoming  pearly 
lustre,  with  often  brownish  spots,  as  if  from  the  hydration  of  the  oxyd  of  iron.  In  some  cag 
an  alteration  to  steatite  and  serpentine  has  been  observed.  A  serpentine  pseudomorph  after  phlc 
opite  from  Somorville,  St.  Lawrence  Co.,  N.  Y.,  afforded  Lcwinstein  (Z&  Ch.  Pharm.,  18G0,  1 
Si  47-24,  3tl  2-82,  Mg  88-23,  fe  1*10,  STa  0-67,  t  0  57,  It  14-87  =  luO. 

289.  BIOTITB,  Magnesia-Mica  pt.  Hexagonal  Mica,  Uniaxial  Mica.  Astrites  meroxen 
(fr.  Yesuv.)  Breith.^  Handb.,  382,  1841.  Bubellan= Astrites  trappicus,  Breiih,^  ib.  370.  Bio 
BdusTTUf  Handb.,  671,  1847.  Bhombenglimmer  (&.  Greenwood  Furnace)  Kenngatt,  Fogg.,  Ixx 
661. 

Hexagonal.  IiAli=^62^  57',  crystals  fr.  Yesuvius,  Hessenber^;  a: 
4'91112d.  Habit  often  monoclinic.  Observed  planes :  O;  rhomboliedron 
^,  f  -i;  prism,  i-2;  pyramids,  f  2,  f  2,  f  2,  1-2,  f  2,  2-2,  |-2,  f  2,  4-S 
f-i?  the  form  fr.  Greenwood  Furnace,  the  rest  fr.  Vesuvian  crystals. 

283  0  A  ^=100°  0  A  f  2=98°  41' 

(?  A  4-2=121  25'  0  A  2-2=95  49 

<? Af2=106  59  (?A4-2=92  55 

(?  A  1-2=101  30i  (?  A  1=113  47 


Prisms  commonly  tabular.  Cleavage :  basi 
highly  eminent.  Often  in  disseminated  scale 
sometimes  in  massive  aggregations  of  cleavabl 
scales. 

H. =2-5—3.  G.=2'7— 3*1.  Lustre  splendent,  and  more  or  less  pearl 
on  a  cleavage  surface,  and  sometimes  submetallic  when  black ;  lateral  su 
faces  vitreous  when  smooth  and  shining.  Colors  usually  green  to  blacl 
often  deep  black  in  thick  crystals,  and  sometimes  even  in  thin  laminse,  ui 
less  tlie  laminte  are  very  thin ;  such  thin  laminae  green,  blood-red,  or  bro\\ 
by  transmitted  light;  rarely  white.  Streak  uncolored.  Transparent  t 
opaque.  Optically  uniaxial.  Sometimes  biaxial  with  slight  axial  dive 
gence,  from  exceptional  irregularities,  but  the  angle  not  exceeding  5°  an 
seldom  I*'. 

Oomp.,  Var.— Biotite  is  a  magnesia-iron  mica,  part  of  the  alumina  being  replaced  by  sesqi 
oxyd  of  iron,  and  protoxyd  of  iron  and  magnesia  existing  among  the  protoxyd  bases.  Black  is  tl 
prevailing  color,  but  brown  to  white  also  occur.  The  results  of  analyses  vary  much,  and  for  tl 
reason  already  stated — the  non-determination,  in  most  cases,  of  the  degree  of  oxydation  of  t) 
iron ;  and  the' exact  atomic  ratio  for  the  species  and  its  limits  of  variation  are  therefore  not  pr 
ciselv  understood.  The  0.  ratio,  which  appears  to  be  dominant,  is  1  :  1  :  2,  giving  the  formii 
(ift^f  ^ttySi',  which  is  the  formula  of  garnet.    In  some  cases  the  ratio  is  apparently  nei 
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1 :  11  :  2(  and  1:2:3;  and  through  species  containing  much  iron  it  passes  to  micas  of  the 
species  annite  and  lepidomelane. 

The  analyses  below  are  arranged  in  two  divisions ;  (A)  having  the  0.  ratio  approziiuatelj'  1  : 
1:2;  (B)  having  other  varioas  ratios. 

Analyses:  A.  1,  v.  Kobell  (Kastn.  Arch.  Nat.,  xii.  29);  2,  3,  Smith  A  Brusli  (Am.  J.  8ci.,  II. 
xvi  45);  4,  v.  Hauer  (Ber.  Ak.  Wien,  xii.  485);  6,  Smith  &  Brusli  (1.  c);  6,  J.  L.  S.iiith  (Am.  J. 
Sd.,  IL  xHL  91);  7,  v.  Kobell  (L  c);  8,  v.  Kobell  (J.  pr.  Cli.,  xxxvi.  30U);  9,  Bromeis  (Pogg.,  Iv. 
112);  10,  Ghodnef  (Pogg.,  IxL  381);  11,  Ohodnef,  with  oxyd  of  iron  bv  Mitscberlich  (J.  pr.  Ch., 
Ixxxvi.  1);  12,  Kjerulf  {J.  pr.  Ch.,  Ixv.  Ib7);  13,  H.  Rose  vGilb.  AnQ.,'lxxi.  13);  14,  C.  Bromeis 
iBIschors  Lehrb.  GeoL,  ii.  1418);  15,  Bukeisen  (Kenng.  Ueb.,  1856-67,  8G);  16,  Scheerer  (ZS. 
(r..  xiv.  60);  17,  Kiebel  (ib.);  18,  A.  Streng  (B.  H.  Ztg.,  xxiii.  64);  1»,  Klaproth  (Beitr.,  v.  78); 
20,  U.  Hose  (Pogg.,  i.  75);  21,  v.  Kobell  (Kastu.  Arch.  Nat,  xii  29). 

B.  22,  23,  Scheerer  and  Rube  (ZS.  G.,  xiv.  56);  24,  Yarrentrapp  (Pog;?.,  Ixi  381);  25,  Delesse 
(Aan.  Ch.  Phys.,  III.  xxv.  14);  26,  Sv«nberg  (Ak.  H.  Stockholm,  1839,  I72|;  27,  Kjemlf  (L  a); 
23,  Svanberg  (L  c,  177);  29,  Haughtou  (Q.  J.  Q.  Soc,  xviii.  4Uj;  30,  H.  Rose  (No.  20  above), 
31,  v.Kobell  (Na  21  above),  with  Mitscherlich's  determination  of  the  iron. 


A.  0.  ratio  apprtxrimaidy  1:1:2. 


Si      £l      Pe      te 
1.  Monroe       40*00  16*  16    7'50    


3. 


89-88  14-99    768 
89-61  16-11    7-99 


Un  Mg 
21-54 

23-69 

23-40 

21-15 

23-85 


4.  *•  40-21  19-99    7-96    

5.  Putnam  Co.39'62  17*35    6*40    

«.  Chc8t6r,Ms.39-03  16*88    7*12     

7.  Greenland  4l-i>0  16*88    4-50  5*05 

8.  Bodenmais  40*86  15*13  13*00    

9.  Yeauviiu    39-75  15*99    8-29    


10,  "      (1)40-91  17  79  11-02 

n.  •*  40-91  17-79    8*iK)      703 

1-2.  "  44-68  19*04    4*92 

13.  L  Baikal  42-. >1  1605    4*93 

Ii.  I4.  Laach  43*02  16*85  1163 

15.  Tyrol  88-4:i  15*71  14-49«  tr. 

16.  Brand  37-18  17-53    6-20  15  35]i[u0'31 

17.  "  37-06  16-78    6-07  15-37        tr, 

18.  Haraburg  36-17  18-09    870  1372 

19.  ffiberia  42-50  11-50  22*00     20 

20.  Mlaak  40*00  1267  19*03     0*63 


1-55 


IVTa      & 
10-83 

1-12    911 

10-20 

0-90    5-22 
l-ol    8-95 


2J. 


42-12  12-83  20*78 


19-04 
19*04 
20-«9 
25*97 
18-40 
17*23 
9-06 

902 

11-16 

9-00 

15*70 

16-16 


0*30 
0*30 


0-71* 

tr. 

0*79 

0-57 

0-52 


3*00 

1-30 

1-35 

2-89 
1-41 


9  96 

9*96 

2-05  6*97 

7*55 

1*15  8-60 

11-42 

2-93  614 

2-86    6-96 

«r.        7*59 

10-00 

6*61 


0*17 


2-76 
3-62 

3*77 

2-28 
1-00 


8-58    1-OT 


P 
0*50,  ti  0-2:- 

99-76  K. 
0-95,  CI  0-44-. 

99*16  S.  &B. 
0-95  CI  0-44= 
98-95  S.  A  B. 

=98-97  H. 

r20.Clu-27  = 

99*06  &  A  B. 
0-76=98-60.  S. 
^.=99*35  K. 

=lOO-2tf  K. 

ganguo  0-1 

=  98-62  B. 
=9902  C. 

=98-03  0. 

=98-97  K. 

0-65=97*16  R. 

=100*36*B 

=1 00-09  B. 

fi  2-47  = 

100-57  S. 

ft  3-64»»=; 

101*10  K. 
0-36=98!59  S.. 

=98>K. 

200ti,.Pe  1-63. 

=97-27  R. 

-^-=101-53  K. 


B.  0.  ratio  approximaidy  1:2:3,   1  :  H  :  2i,  e^ 

22.  Freiberg     37-50  17  87  12-98      9-96     0*20    1016     0*46    8-00      0^83,8-48    ft  306= 

99*42:  & 

23.  "  36*89  15-00  16-29      6-96 9-65     1-76  6-06    440    ^ti  316= 

100?i5  K 

24.  Zmeribal    39-86  16-07  18-21 15*60    0*42  [13*68,  loss  md.],    Yanr. 

25.  Alpe,dfc^.  41*22  13*92  26-90     109      4*70     2-58    1*40      6*05    OOu     1*58=100-34  D 


•  Macb  ommonlftcaf  water  given  off  on  Ignition,  and  aiuiJ.  made  on.tbe  mlDoral  after  thns  drying. 
^  ContainLng  Fe  and  AL  « Aa  published,  pntkoxydt 
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Si 
26.  P&rgas        42*58 
2'r.Eifel,6r.-6n.43-10 

28.  BosendAlil  44-41 

29.  Gkup.Wood  44-40 

30.  Miask    4000 


Si 

21-68  10-89 
1505  26-89 

16-86  

21-62  10-72 
12-6T    1-97 


Pe       te 


20-71 

3-96 

15-39 


iKn 
0-75 


0-45 
1-28 
0-63 


81. 


42-12    12-83    2-63    15*32 


% 
10-27 
10-82 

11-26 

614 

16-70 

16-15 


Ca 
1-04 
0-81 

1-60 
2-70 
tr. 


ira 


0-82 


0-74 


4-05 
6-18 
6-61 


113     0-41  = 
1-20    - 
2  10T 


8  58    1-07 


99-02 
1-03^ 
Ui3-oi 
101-61 
98-84 
i  1T»3' 
95-7f! 
-=9{>-t50 


In  anal.  5,  G.=2-80,  the  mica  talc-like,  pale  7wh.-gn.  by  transmitted  light,  inelastic,  wa 
probably  somewhat  altered ;  6,  chlorito-like,  with  emery,  etc;  8,  6. =2-7;  16,  17,  from  the  t 
gebirge ;  18,  from  gabbro,  opt.  char,  not  given ;  22,  23,  bronze-brown  to  black,  in  gneisB ;  2a, 
of  protogine  of  Alps ;  29,  from  granite,  Ireland. 

In  the  Vesuyian  biotite,  anaL  12,  0.  ratio  for  ft,  fi,  Si=  10-05  :  10-86  :  23-17 ;  anal  10,  9-i 
12-88:  21-24=1  :  1^:  2^;  anaL  11  (10  as  modified  by  Mitscherlich),  9-i5  :  9-93  :  21-24.  AnaL 
as  it  stands,  gives  the  ratio  1  :  1^ :  2^ ;  18,  1  :  1  :  If ;  2i  to  29,  nearly  1:2:  3,  but  some  d 
dency  of  protoxyds  in  il.  *28,  making  the  ratio  nearer  1  :  -2f :  4.  The  bst  two,  30,  31,  are 
analyses  by  Rose  and  v.  Kobell,  Kos.  20,  21,  with  the  ^e  and  Fe  as  recently  determined  by 
Mitscherlich.  Mitscherlich*s  results  change  the  ratio  from  1  :  1 :  2  to  nearly  5  :  3 :  10,  or  the  n 
approximately  of  phlogopite ;  and  if  his  determination  should  be  sustained,  the  Siberian  n 
analyzed  would  appear  to  be  phlogopite. 

A  chrome  magnesia  mica  { Chromglimmer)  of  a  g^reen  color,  from  Schwarzenstein,  in  Zillerthnl 
forded  Schaf  hautl  (Ann.  Ch.  Pharm.,  ilvi  326)  over  6  p.  c.  of  oxyd  of  chromium,  and  theO.  r« 
for  the  whole  64  :  9-6  :  2475=2  :  3  :  8.  Ho  obtained  Si  47*68,  *1  15-15,  <6r  6*90,  3Pe  5*72,  ] 
1-05,  Mg  11-58,  ]§ra  1-17,  t.  7*27,  S  2-86=98-38. 

Pyr^  etc. — Same  as  phlogopite,  except  that  with  the  fluxes  it  gives  strong  reactions  for  iroi 

Om. — Biotite  was  first  shown  to  be  optically  unieucicd  by  Biot,  after  whom  it  is  named ;  ai 
later,  to  be  hexagonal  in  crystallization  by  Marignac  (Bibl.  Univ.,  1847,  Suppl.  vi.  300);  Broc 
aud  Miller  (Min.,  387);  Kokscharof  (Min.  RussL,  ii.  291);  and  quite  reccatly,  and  after  carei 
measurements,  by  Hessenberg  (Min.  Not.,  No.  viL  15,  1866).  But  still  the  crystals  are  oft 
slightly  biaxial,  as  first  remarked  by  Sillunan  (Am.  J.  Sci.,  IL  x.  372,  lb50),  and  W.  P  Bla 
(ib.,  xii.  6,  1851);  aud  later  by  Dove  (Ber.  Ak  Berlin,  1853),  Senarniout  (Amu  Ch.  Phys.,  I 
xxxiiL  391,  xxxlv.  171),  Grailich  (Lehrb.  d.  Kryst.,  1856),  and  others.  On  the  ground  of  t 
biaxial  chaructcr  observed,  Descloizcuux,  in  his  Min.,  i.  88,  1862,  made  the  species  orthorhoinl: 
Blake  examined  specimens  from  Greenwood  Furnace ;  a  silvery- white  var.  ft*.  Easton,  Pa. ; 
crimson  from  Topsham,  Me. ;  a  fiery-red,  by  transmitted  Ught,  from  Moriah,  Essex  Co.,  X.  Y. ; 
dark  bottlc-grceu  from  Moor.'S  Slide,  Ottawa,  Canada;  andsereh  different  varieties  from  Vosuvii 
But  the  divergence,  which  was  in  all  very  small,  was  not  measured.  One  of  the  uniaxial  mic 
examined  by  Biot  is  stated  by  him  to  have  come  from  Topsham,  Me.  Kokscharof  found  soi 
crystals  from  Vesuvius  true  uniaxial. 

The  following  are  the  results  of  measurements  by  Senarmont  and  Grailich  (two  or  three  of  t 
micas  perhaps  phlogopites) : 

1.  Axial  plane  parallel  to  the  longer  diagonal 

1.  Greenwood  Fiumaoe  O"* — I  °  Grailich. 

2.  Pellegrino,  Tyrol ;  hexagonal ;  in  limestone  0  — 1        ** 

3.  Karosulik,  Greenland ;  sea-g^een  1  — 2   Grailich. 

4.  Lake  Baikal ;  dark  brown  1  —2        " 
6.  Adun-Tschilon,  Siberia ;  reddish-brown,  in  dolomite  (phlogopite  ?)  1  — 2        " 

6.  Ceylon ;  clear  green,  transparent  1  — 2  Senarmon« 

7.  Philadelphia  J  clear  olive-green  (phlogopite?)  3^4        " 


2.  AxUd plan/e pairaUd  to  the  aJiorter  diagonal 

1.  Yesuvius ;  so-called  meroxene 

2.  Vesuvius ;  dull  green  to  colorless 

3.  Vesuvius;  brownish-g^reen 

4.  Vesuvius;  bluish 

6.  Vesuvius ;  greenish-black  in  pumice 

6.  Ll  Baikal ;  deep  brown,  transparent,  hexagonal 


0'— 1'  GraiUch. 
1 

2  *• 

3  " 

4 
1 
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1,  EsBtoD,  Pa. ;  nflTery  white  1*~2*  Orallich. 

8.  Fassa,  Tyro] ;  resembling  merozene  1  —3        " 

9.  EftBton,  Pa. ;  green  3  — ^        ** 

OraOieh  found  the  angle  0',  or  eero,  in  mica  tram  Zillerthal ;  Norway,  dark  green ;  Eariat^ 
jark  olive-green ;  Retzbanya,  greenish  to  colorless ;  Goshen,  pistachio-green ;  Leonfelden,  black ; 
Magnrst  dark  red ;  Altenberg,  dark  bluish ;  Horn,  black ;  Besztercze,  dark ;  Anaksirksarkllch, 
liver-browTi. 

The  Yeauytan  biotite  found  on  Mt.  Somma  (Meroxene  of  Breith.)  occurs  in  brilliant  crystals 
with  numerous  polislied  facets.  Other  foreign  localities  are  named  in  oonnoction  with  the  anal* 
Tses.  The  mica  from  Greenwood  Furnace,  Monroe,  N.  Y.,  analyzed  by  von  Kobell  (anal.  1), 
occurs  in  large  and  very  regular  rhombic  prisms  (sometimes  5  or  6  iu.  across)  oblique  from  an 
acute  edge ;  and  also  in  tetrahedral  pyramids ;  the  faces  of  the  pyramids  incline  to  the  cleavage 
plane  at  1 13**  to  1 W ;  v.  Kobell  gives  for  the  angle  R  a  R  (faces  of  the  pyramid )1l°  to12\  This 
is  the  same  mica  with  that  analyzed  by  Smith  and  Brush  (anal.  2,  3),  as  Prof.  Brush  has  assured 
himself  by  an  examination  of  von  Eobcirs  specimens  at  Munich. 

Alt. — RubeUan  is  considered  an  altered  biotite;  it  occurs  in  small  hexagonal  forms,  of  a  red 
color,  in  a  kind  of  wacke.  Steatite  is  also  a  result  of  the  alteration  of  this  species,  as  in  granite 
at  Briinn  and  Thierscheim.  Among  the  above  analyses,  several  indicate  incipient  change  by  the 
vater  and  chlorine  present.     Mica,  altered  to  magnetite,  has  been  observed  in  the  Tyrol. 

The  EukamptUe  of  Kenngott  (Uob.,  18.58,  58, 1855,  and  described  under  the  name  Cfiloril  ahnlichea 
MiMTol  in  Ber.  Ak.  Wieu,  zi  (UK),  ]85:i)  is  a  hydrous  biotite,  probably  a  result  of  alteration, 
from  Presburg,  Hungary.  It  is  between  mica  and  chlorite  in  its  characters.  Ck)lor  nearly  black, 
but  in  very  thin  folia  brown  to  hyacinth-red  or  reddish-yellow;  H.  =  2 — 2*ft;  G.— 2*73  Oom- 
positioD,  according  to  an  analysis  by  v.  Hauer  (1.  a).  Si  38*18,  Xl  21-60,  ^e  19*92,  Mn  2*61,  Ag, 
by  lo6f>,  13-76,  fi  3*98=:1U0,  giving  the  oxygen  ratio  for  tt,  fi,  Bi,  t{=l  :  1  :  2  :  ^.  The  Vaigtiie 
of  Schmid  may  also  be  a  hydnited  biotite.    See  wider  Htdroub  SiLiOATBd^  p.  893. 

290.  liEPIBOMISIiANS.    Eausmann,  Gel  Anz.  Gk)tt.,  945,  1840. 

Hexagonal  ?  In  small  six-sided  tables,  or  an  aggregate  of  minute  scales. 
Cleavage  basal,  eminent,  as  iir  other  micas. 

H.=3.  G.=3*0.  Lustre  adamantine,  inclining  to  vitreous,  pearly. 
Color  black,  with  occasionally  a  leek-green  reflection.  Streak  sjrayish-green. 
Opaque,  or  translucent  in  very  thin  laminee.  Somewhat  brittte,  or  but  little 
elastic.     Optically  unaxial ;  or  biaxial  with  a  very  small  axial  angle. 

Comp. — An  iron-potash  mica.  0.  ratio  for  bases  and  silica  1  :  1 ;  for  ft,  S,  mo  )tly  I  :  3,  but 
varying  to  1  to  more  than  3 ;  of  doubtful  limits,  on  account  of  the  doubts  as  to  the  state  of 
the'iron  in  most  of  the  analyses.  1  :  3  for  the  ratio  of  ft,  fi  gives  (ilfc*+f  fi)''Si*.  Differs  from 
biodte  in  the  smaller  proportion  of  protoxyds  and  little  alumina  and  magnesia,  but  appears  to 
agree  with  it  in  opticcd  characters. 

AiHlyaea:  1,  Soltraann  (Pogg.,  L  664);  2,  Svanberg  (Ak.  H.  Stockh.,  178,  1839);  8-7,  Haugh- 
ton  (J.  G.  SoCL,  zv.  129,  xviii.  418,  Phil  Mag.,  IV.  xviii.  269);  8,  Uliug  (Gieb.  u.  Heintx,  ZS.  Nat, 
1854,  339):  ^        ^ 

Si       XI       f  e     *e    An   »g  Ca    <ra     4     fi 

1.  Wennland  37-40  11-60  27*66  12-43 0-26      9'20  0-60=99-49  Soltm. 

2.  Abborforaa  89-46    927  36'78     l«i5  2*64  3-29  0-31 5u6  1-83,  Oa  0'82. F  l>-29=r 

99-58  Svanb. 

3.  Jonesed,  Sw.  39-70  12*26  2S-56     096  1*00  7-25  4*48  0-47  7  30  l'«>0=99-76  Haughton. 

4.  Cariow  Co.  35-55  1708  28-70    3-55  1-96  3-07  061  0*35  9-46  4-30=99-61  Haughton. 

5.  BaUygihen  86-20  16*95  27*19    0-64  1*50  5*00  0*50  0*16  8*H6  3-90=99  69  Haughton. 
C  aienveagh               36*16  19*40  2681     0*62  0*40  4*29  0*58  0*48  900  2-40=99*64  Haughton. 

7.  Canton  36*60  20-80  19*70    7*74  1*70  4*4rt  0*66  0*10  9*00  0-25=99-81   Haughton. 

8.  Haindori;  Silesia     86-98  20*26  2314 6*16  2*96  6*44  8  52 =108  46  llling. 

The  original  lepidomelane,  anal  1,  affords  the  0.  ratio  1:3:4.  The  Irish  variety  (anal.  4,  6,  6, 
7)  affords  as  a  mean  result,  1  :  8*3  :  4*1 ;  No.  4  is  Arom  Bullyellin,  and  5,  6,  Arom  Donegal  Co.  The 
Abborforaa  mica  affords  1  :  4*6  :  6*2;  but  if  the  water  be  made  basic,  1  :  3*1  :  43;  aud«anal  8 
corresponds  to  1  :  8*2  :  3*8 ;  both  near  1:3:4.  The  mmeral  of  the  last  has  G.=3  96,  and  is 
rery  fusible. 

Pyr.,  etc. — ^B.B.  at  a  red  heat  becomes  brown  and  fbses  to  a  block  magnetic  globule.  Easily 
decomposed  by  muriatic  acid,  depositing  silica  in  scales. 
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Obs. — A  scaly-massiye  mioeral  at  Peraberg  in  Wennland,  Sweden,  containing  imbedded  prifl 
of  hornblende,  the  scales  half  a  line  or  so  across ;  mica-like  at  Abborforss  in  finland;  in  grax 
in  Ireland,  at  Balljellin  in  Carlow  Co.,  Leinster,  at  Ballygihen  in  Donegal  Co.,  and  at  Cant 
mostly  in  largish  crystals  or  plates  (^  inch  across  and  larger).  The  Donegal  and  Leinster  Co.  m 
is  optically  aniaxial,  according  to  Haughton.  The  granite  coDtaiDS  also  a  white  muscovite  {i 
anaL  8-11,  under  Muscovite);  and  in  some  cases  the  black  and  white  form  parts  of  the  sa; 
crystal ;  and,  where  so,  the  optic-axial  divergence  of  the  mascovito  was  diminished,  accord] 
to  some  trials,  20**.    Named  from  Xerd,  accUe^  and  /ilXa;,  bUick, 

Alt. — Haughton  gives  the  following  as  the  composition  of  an  altered  form  of  the  black  m 
of  Donegal  Co.,  Ireland  (Nos.  6,  6,  above);  it  was  from  Castlocaldwell :  Si  31-60,  Xl  19*68, 
28-35,  t'Q  4-04,  An  120,  Mg  7*03,  Ca  0*45,  ]?fa  0*74,  t  3-90,  fl  8-68=100-67.    It  approaches 
chlorite. 

Ptebolite  of  Breithaupt  (B.  H.  Ztg.,  zxiv.  336)  appears  to  be  an  altered  lepldomelanc,  oi 
pearly  lustre,  and  a  color  between  olive-green  and  liver-brown ;  scaly  massive  in  texture.  In  i 
analysis  by  R.  Miiller  he  found  part  of  the  mineral  soluble  in  heated  muriatic  acid  and  part  n< 
and  in  analyses  of  the  whole  and  the  parts  separately,  the  following  results : 

Si  »l          Pe  te  ftg  Ca  ]5ra  It  ] 

1.  The  whole            39*38  6-65  19*89  16-43  0't6  647  2*81  7*86  T 

2.  Sol.  part               3608  4*99  26*98  14-28         6-43  3*68  7-96  1* 

3.  InsoL  part            60-14  1203  23-43         6*88         752 

The  0.  ratio  for  the  soluble  part  is  2 :  3  :  5;  for  the  insoluble,  3  :  2  :  10.  It  occurs  at  Brev 
Norway,  with  astrophyllite,  wohlerite,  ogirite,  etc. 

A  Brevig  mica  aflforded  A.  Dufranee  (Za  G.,  xiv.  100)  §i  35-93,  3tl  10  98,  IPe  9-82,  ^e  26-^ 
Mn  0-72,  Mg  5-l3,  Ca  104,  S^a  5-18,  ^  024,  fi  4-30,  Ti  0-99=10I-26.  It  is  probably  an  alteH 
mica,  as  shown  by  the  amount  of  soda  present. 

Bastonitb  is  a  mica  in  large  plicated  plates,  of  a  greenish-brown  color,  greasy  lustre,  ve 
small  optical  angle,  easily  fusible  into  a  black  enamel,  discovered  by  Dumont  in  a  quartzite  fr^ 
Bastoigne,  Duchy  of  Luxembourg  (Descl.  Min.,  498,  1862). 

A  brownish-black  mica  from  Renchthal,  in  the  Schwarzwald,  with  slight  optic-axial  angle  a] 
pearly  metalloidal  lustro,  aflforded  Nessler  (Jahresb,  1863,  820)  Si  38-34,  il  3380,  Pe  13-73,  J 
7-40,  Ag  0-36,  Na  056,  ^  4-22,  fi  1*36,  F  (r.,  Ti  0-60=100-37. 

291.  Annite  Doiuk  The  lepidomelane  of  Cape  Ann,  described  and  analyzed  by  J.  P.  Coo] 
(Am^  J.  Sd.,  IX.  xliii.  222X  diflfers,  according  to  the  analyses,  in  having  the  0.  ratio  1:2:3,  instci 
of  1  :  8  :  4.  In  optical  and  other  physical  characters  it  is  like  lepidomelane.  It  occurs  in  plat 
and  disseminated  scales;  H.=8;  G.:=8*169  ;  color  black;  streak  dark  green ;  opaque,  except 
very  thin  folia.    Cooke  obtained : 

Si        ^1        Fe       Stn      ^e      iSlg      Li       t.     fTa,  ftb  fi      8iP 

A.  (1)39-56     16-73     1207     0-60     17-48    0-62     0-69     10-66       ir,      160    0-62=100-42. 

B.  37-39     16*66     13-74    064    19*03    0-59    10-20    1-75    =100. 

AnaL  B  is  deduced  from  A  on  the  supposition  that  the  mineral  was  mixed  intimately  (as 
result  of  contemporaneous  crystallization)  with  cryophyllite,  an  assodated  species  at  the  localit 
and  that  the  amount  of  lithia  indicated  the  proportion  of  cryophyllite.  0.  ratio  deduced  for  tl 
latter  for  fl,  18,  Si,  fi[=6-2  :  12*1  :  19*9  :  1-6.  It  maybe  found  that  the  biotites  having  the  0.  rat 
for  "&,  fi=l  :  2  should  be  here  placed. 

Omirs  in  the  Cape  Ann  granite,  with  cryophyllite,  orthoclase,  albite,  and  zircon  (cyrtolite). 

292.  ASTROPHTUJTB.    AstrophyUit  Scheerer,  B.  H.  Ztg.,  xiil  240,  1864. 

Orthorhombic ;  habit  monoclinic.  T A  1=120^.  Usually  in  tsihuh 
prisms  ;  often  lengthened  into  strips  with  parallel  sides  in  the  direction  0 
the  shorter  diagonal.  Observed  form  a  narrow  tabular  crystal,  terminatinj 
in  front  in  two  planes  of  an  octahedron,  and  below  these  one  of  a  macn] 
dome ;  the  front  angle  of  the  former  160®,  and  the  edge  between  the  plan^ 
inclined  to  O  125° ;  0  on  the  macrodome  130°.  Cleavage  :  basal  eminent 
Sometimes  in  stellate  groups. 

H.=3.  G. =3-324:,  Pisani.  Lustre  submetallic,  pearly.  Color  bronze 
yellow  to  gold-yellow.    Powder  resembling  that  of  mosaic  gold.     Transit 
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cent  in  thin  leaves.     LarainflB  only  slightly  elastic.     Optic-axial  diver- 
gence 118^ — 124:°;  bisectrix  normal  to  the  cleavage-surface;  Descl. 

Comp. — iPerhapfl  (ft',S)^  Si",  tho  titanium  oxyd  being  included  with  the  bases.  The  protozyds 
mclude  prot  of  iron  and  manganese,  with  potash,  soda,  eta ;  the  sosquioxjds  those  of  iron  and 
aluminum ;  the  deutoxjds  that  of  titanium,  and  perhaps  that  of  zirconium.  Analyses :  1,  Pisani 
^C.  R,  IyL  846);  2,  3,  4.  Scheerer,  Meinedce^  aud  Sieveking  (Pogg.,  cxtji.  113)  ; 


Si 

Ti 

It 

£1 

Fe 

te      An 

Ag 

Ca 

Li 

Sa 

£     ign. 

1.  33-23 

7-09 

4-97 

4-00 

3-75 

28-58     9-90 

1-27 

1'18 

tr. 

2-51 

6-82  1'86=99-1I  P. 

2.  32-21 

8-24 

3-02 

7-97 

21-40  12-63 

1-64 

2-11 

2-24 

3-18  4-41=99-05  a 

3.  32-35 

8-84 

8-46 

805 

18'Ort  12-68 

2-72 

1-86 

402 

2-94  4-68=99-51  M. 

i.  33-71 

8-76 

8-47 

8-51 

25-21  10-69 

0-05 

0-96 

3-69 

0-65  4-86=100-44  & 

Pb^anrs  analysis  gives  for  the  O.  ratio  of  ft,  ft,  fi,  Si,  ^  978  :  407  :  2-99  :  17-72  :  l-65=ap- 
proximately  (water  excluded)  10:4:8:  17 ;  or  for  bases  and  silica  1:1;  and  Si6reking*s  analy- 
sis  affords  9'28  :  4*17  :  H'4-i  :  17*97  :  4  31  =( water  excluded)  1  :  1'  for  bases  and  silica. 

Pyr.,  etc — B.B.  swells  up  and  fuses  easily  to  a  black  magnetic  enamel.  With  soda  or  borax, 
a  strong  manganese  reaction.  Dooompfjsod  by  muriatic  add  with  a  separation  of  silica  in 
scales. 

Obs — Occ!irs  at  Brevig,  Norway,  in  zircoa-syenite,  imbedded  in  lameUar  feldspar,  and  associ- 
ated with  catapleiite,  and  large  prisms  of  black  mica. 

293.  BffUSOOVmi.  Common  Mica;  Potash  Mica;  Biaxial  Mica;  Oblique  Mica.  Glimmer, 
Zwuiaxiger  Glimmer,  Germ,  Mudoovite  Dana^  Miu.,  366, 1860.  Phengit  v.  Kob.,  Taf.,  62,  1863. 
Nacrite  (fr.  Maine)  Thorn.,  Bee  Gen.  ^ci.,  3H2,  1836.  Fuchsite,  Ghromglimmer  pt,  SchafhauU, 
Ann.  Gh.  Pharm.,  xliy.  40,  1842.  Taloite  (fr.  Wicklow)  Hiomson,  Rea  Gen.  Set,  hi.  332,  1886 
[not  Talcite  Kinoan=mtASA.Ye  scaly  talc].  Adamsite  Shep^t  Hitchcock's  Rep.  G.  Yt,  L  484, 
1857. 

Orthorhombic.  /a/=120°  Habit  monocliqic.  Observed  planes:  O] 
vertical,  /,  i-J,  w,  i-S  ;  domes,  6-i,  4-i,  2-t,  i^i,  l-i,  |-i ;  octahedral  (or  hemi- 
octahedral)  4,  3,  f ,  2,  f  J,  1,  if,  i,  i,  f ;  6-5,  fS,  f 5. 

0  A  i=121°  16'  O  A  l-i=106°  63' 

0  A  1-1=125  2  Oa  2-1=98  38 

0  A  ♦-1=114:  29  Oa  4-1=94  20 

106  53i  0  A  6-1=92  54  Oa6-S=92  31 


O  A  4=94°  20' 
O  A  2=98  38 
O  A  4=102  50 
Oa1=1 


286 


284 


Miask^TJraL 


Bmnen  Valley. 


Cleavage :  basal  eminent ;  occasionally  also  separating  in  fibres  parallel 
0  a  diagonal.  Twins  :  often  observable  by  internal  markings,  or  by  polar- 
zed  li^t ;  composition  parallel  to  /  consisting  of  six  individuals  thus 
inited  ;  sometimes  a  union  of  /  to  i-l.  Folia  often  aggregated  in  stellate, 
ilamose,  or  globular  forms  ;  or  in  scales,  and  scalv  massive. 

H*=2— 2-5.     G.=2*75— 31.    Lustre  more  or  less  pearly.     Color  white, 
jay,  brown,  hair-brown,  pale-green,  and  violet,  yellow,  aai-k  olive-green 
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rarely  rose-red  ;  often  different  for  transmitted  and  reflected  light,  and  d 
ferent  also  in  vertical  and  transverse  directions.  .Streak  nncolored.  Trar 
parent  to  translucent.  Thin  laminae  flexible  and  elastic,  very  toug 
I)ouble  refraction  strong  ;  optic-axial  angle  ^°— 78°. 

Oomp.— 0.  ratio  for  ft+l!.  §i  1  :  li;  rarely  1 :  H,  and  for  ft,  fi  either,  approximately.  1  : 
1  :  9,  or  1 :  12  ;  ft = potash  (E)  almost  solely.  These  ratios  may  hermfter  proye  to  be  dififen 
after  a  correct  determination  in  each  case  of  the  degree  of  ozydation  of  the  iron.  Pluorine 
present,  but  not  over  I  p.  c.  has  in  any  case  been  detected. 

Water  is  often  present,  especially  where  the  latter  ratio  is  1  :  6  or  1  :  9 ;  and  it  sometinc 
amounts  to  5  p.  a ;  and  the  kinds  containing  3  to  5  p.  c  of  water  have  been  referred  to  the  s] 
cies  Margarodite ;  making  the  water  basic  in  such  kinds,  the  0.  ratio  for  bases  and  silica  becon 
1 :  1,  as  in  other  unisilicates.  The  hydrous  kinds  so  graduate  into  the  anhydrous  that  the  ana 
sea  are  hero  brought  all  together,  although  the  species  margatvdiie  is  introduced  on  page  Ai 
The  ratio  1  :  H  may  indicate  that  muscovite  is  a  combination  of  3  parts  of  a  unisilicate  and  2 
a  bisilicate,  as  in  the  formula  :s  (ft*,  S)*  Si*  +  2  (ft',  fi)  Si".  But  if  tho  mineral  is  a  true  unisilicate, 
its  relation  to  biotite  and  phlogopite  would  indicate,  but  with  an  excess  of  silica,  the  formula  may 
( ft",  tt)'  Si*-f-  U  ,Si ;  or  else  with  half  the  excess  of  silica  basic.  With  the  0.  ratio  I  : «  for  ft  and 
tlie  bases  correspond  to  4ft»+f  fi;  with  I  :  9,  to  ,^  K''+  ,^,  fi;  with  1 :  12,  to  ,\  ft»  +  +l  i*. 

The  analyses  are  here  arranged  in  groups ;  firsts,  according  as  tho  oxygen  ratio  between  t 
bases  (ft+S)  and  silica  (§i)  is  1  :  1^,  or  1 :  H;  and  subordincUely,  into  those  in  which  the  oxyg 
ratio  between  the  protoxyds  (ft)  and  sesquioxyds  (USt)  is  either  1 :  G  approximately,  or  1  : 0,  or 
12.  It  is  to  be  remarked  that  the  incipient  alteration  of  a  mica,  attended  with  the  introduction 
a  little  magnesia,  lime,  or  soda  (Mg,  Ca,  or  Na),  with  a  removal  or  not  of  some  potash  (K),  mig 
incre&'je  the  proportion  of  protoxyds  and  thus  change  the  latter  ratio  from  1 :  12  to  1  : 6,  or  pi 
duce  the  intermediate  gradations. 

Analyses :  A.  1.  0,  ratio  o/  ft,  fi,  1 :  6 ;  1,  Delesse  (Ann.  d.  M.,  IV.  xvi.  202) ;  2,  Rammelsbe 
(Pogg.,  Ixxxi.  38);  3,  Schafhautl;  4-6,  Smith  &  Brush  (Am.  J.  Sci,  II.  xvi.  46, 47,  xv.  210);  7, 
Haughton  (Phil.  Mag.,  lY.  ix.  272);  9,  Sullivan  (J.  G.  Soc.  Dubliia,  iv.  155);  10-13,  Haught< 
(1.  a,  and  Q.  J.  G.  Soc,  xviii.  414,  xx.  280). 

2.  0.  ratio  o/  ft,  I!,  1  :  9;  14,  Kussin  (Ramm.,  4th  SuppL,  75,  and  Min.  Gh.,  657) ;  15,  Roth (2 
G.,  vii.  15);  16,  Schafhautl  (Ann.  Oh  Pharm.,  xliv.  40);  17,  18,  Fuchs  (Jahrb.  Min.,  1862,  79a 
19,  Apjohu  (Q.  J.  Sci.  Dublin,  i.  119);  2(i,  B.  Boricky  (Ber.  Ak.  Wien,  liv.  -87). 

3  0.  ratio  of  ft,  fi,  1 :  12 ;  21,  22,  H.  Rose  (Schw.  J.  xxix.  282,  Gilb.  Ann.,  Ixxl  13,  Pogp:.,  I  Tfl 
2»,  Svanberg  (Ak.  H.  Stockh.,  1839,  155);  24--26,  H.  Rose  (1.  c);  27,  J.  D.  Darrack  (This  Mi' 
1850,  357);  28,  v.  Hauer  (Ber.  Ak.  Wien,  xlvii  216). 

B.  29,  V.  Rath  (Pogg.,  xcviii.  285);  30,  Kjerulf  (Ramm,  Min.  Oh.,  658);  31,  v.  Rath  (Pogg.,  J 
288) : 

A.  Oxygen  ratio  of  ft+S  to  Si  1  :li,  or  nearly.  In  1,1:1-25;  2,1:124;  3,1:1-26;  4^5, 
1-25;  6,  1:1-2;  7,  1:1-2;  8,  1:1-24;  9,  1:1-22;  10,  1:1-28;  12,  1:1-26;  13,1:1*25;  14, 
1-23;  15,1:1-12;  16,1:1-25;  17,1:1-35;   18,1:121;  19,1:1-2;  20,1:1-26;  21,1:1-23. 

1.  0.  ratio  o/  ft,  fi,  1:6.    (MABQABGDrrE  in  part.) 

Si       Xl     Fe    Slg    (5a    ffa      ft:      II      P 

1.  StEtienne  46-23  33  08  8  48  2  10  1-45    8*87  4-12    <r.,  fin  <r  =99  28  Delesse. 

.  2.  ?   '  47-84  82  66  S'Ori  1-28  0"29  1-65  10-26  243   z=9«  06  Ramm. 

3.  Zillerthal  47-05  3490  l-5'»  1-95   407  '  7-96  1*45   ='.«8-88  Schafh. 

4.  Monroe,  Ot  4650  83-91  269  0-"90  2*70     7-82  4  63  082,  01  0  31=99-78  a  A  B. 

6.         "        "  46-70  88-76  8  11    M  5   2-85     7-49  490  082,  a  0-31  =  100  09  S.  4  B 

6.  Litchfield,  Ct  44-60  36-23  1-34  037  0-50  4'10     6-20  5-26    tr.  =10060  &  &  B. 

7.  Dublin  Co.  48*47  81-42  4-79  1  13  ISS  144  1071  6-48   =9977  Haughton. 

8.  Glendalough,  44  71  31-13  469  090  1-09  1-27     9-91  6-22   =99-92  Haughton. 

9.  Glenmalure  47-41  36-21  311   1-57  1-29  2-51     5-61  2-87  0  86= 100-84  Sullivan. 
10.  Mt.  Leinster  44*64  30-18  6-35  0-72   tr.     12-40  6-32   =9961  Haughton. 

U.  Donegal,  toWfe      4480  29*76  880  0*71  0*46  0*82  1244  2*00   ^  Mn  0*48=99  76  Haugl 

12.  »'  "  45-24  35*64  2*24  0-71  0*61  0-54  10*44  4*00   ,  ^eO-70,  3i[n0-24=l(M» 

Haughtc 

13.  Ttterby,    "  44*64  36-86  8  62  0*36  0  90  1*44  1068  2-80  — ^ J^eO-8,lJlnO*2=lo0  20: 

2.  0,  ratio  o/B,  fi  1 :  9  approximately  (Maroaroditb  or  Daiiouhitb  in  part)  (m  13,  1  :  10' 
4114,  1  :9*1;  in  16,  l:7-5> 

14.Z8ldovac8  48-07  88-41    tr lO'lO  8-42   — ^  lln  tr.= 100  Kussin. 
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Si      £i     Pe    ]S[g    Ca  ]^fa     &      a      F 
U.  LteeDB,  ITTral         44*71  35*29  4-12  0'H9  0*98        8*82       6*69   =100  Roth. 

16.  aUerth.,  Ihichtiie  47*96  34*46  l'8o  0-71  0*69  0-37  10-75   0-85,  €r  8-95=100-92  Sohafh. 

17.  Harz,  Wocfc  45*02  WOO  6*67  8*08  0-l«  1*04     8-89  3-31   1*16,  »n  1*75=101*06   Puchs. 

18.  "  "  44*66  34-68  6*60  8*04  0*13  1*08     8*86  8*28  1*16,  Un  1*73=100  Fuchs. 

19.  Ross  Hill,  L  46*42  37*92  046  U*17  0*67  1*64     9*63  4*40    =101-21  Apjohn. 

20.  Dobrowa  48*74  37-96   2  41  2*68   8*07  645   =100*26  Boricky. 

3.  0,raUo  o/  &,  fi  1 :  12  (in  15,  1:  12*4;  in  21,  1: 12*5;  22,  1 :  9*6;   23,  1 :  IS'S;  24, 1:11*9,* 
25,  1*.  12*4;  :s6,  1  :  11*2). 

21.  Uto  47*50  87*20  3*20 960  2*63  0*68,  fin  0*81  =  10147  Rose. 

22.Broddbo.  46*10  81*60  8*66   . 8*39  1*00  106,  fin  1*26 =98  06  Rose. 

23.        «  47-97  3-2*36  5-37 8-31  3  32  0-72,  Ma  1 -50=99*54  Sv. 

24.Fahlnn  46-22  34*62  6*04  2-ll» 8-22  0*98  103=99*12  Rose. 

2.i.  Kiroito  46*36  36*80  4'63 9*22  1-84  0-67=99-42  Rose. 

26.0cbot8h  47*19  88*80  4*47  2-58*0-13   8*35  4*07  0-28=100-87  Rose. 

27.  UnionviUe  46-75  89*20    «r.     1*02  u-39   656  490   =98*82  Darrack. 

28.  Rio  Janeiro,  bnh.  47*6l>  35*70  4*31  0*59  0*43   607  4  04   =9874  Hauer. 

"MnO  included. 


B.  Oxygen  ratio  of  &+fi  to  Si  1 :  Ij,  or  nearly. 


29.  Hirtdiberg  49*04  2901  6-56  0*76  0-17  0-50  11*19  465   =100*87  Ratb. 

30.  "  61*78  28-75  5-h7  0*62 2*14     828 0-83=S»9-72  ^orulf. 

31.  Pargas  50-10  28*05  6*46  040  241   1-26     7-56  3*87    =99*11  Rath. 

In  anal  1,  G.=2-817,  grayish-white,  in  graphic  granite;  2,  G.=2-831,  silver-white,  with  black 
tourmaline;  4,  5,  with  topaz  and  fluorite ;  b,  G.  =  2*76,  colorless,  pearly,  with cyauite ;  8,  G.= 2*793, 
gray,  silvery,  trp.;  10,  gray,  silvery,  trp.;  14,  G.=2-817,  white;  16,  white,  pseud,  after  andalua- 
ite;  16.  18,  G.=3-r23,  in  hexag.  scales,  fVom  granite,  opt  char,  not  given;  19,  G.=2-802,  in 
coarsely  grouped  masses  of  intersecting  lamiuaa;  «0,  G.=2*85:  28,  G.=2*86;  29,  G.=2-867, 
green,  paeud.  after  orthoclase;  »0,  pseud,  after  orthodase;  31,  G.=2'838,  silvery  white,  11*11, 
Oa  C  removed,  pseud,  after  scapolite. 

The  roAe-colored  micas  of  Groshen,  Mass ,  afforded  Mallet  (Am.  J.  ScL,  U.  xziil  180)  i  9*08, 
Xa  0*99,  Li  0-64. 

A  greenish-black  mica,  constituting  a  micaceous  schist  or  rock  in  Derby,  Tt. — the  so-called 
AdamtHe  of  Shepard— consists,  according  to  G.  J.  Brush  (Am.  J.  Sci,  II.  xxxiv.  216),  Si  47*76, 
^I  and  Fe  36*29,  Oa  0*24,  Ag  1  85,  alkalies  (by  loss)  8*77,  ign.  509,  and  has  all  the  ordinary  char- 
acters of  common  mica. 

Thomson  gives  for  the  composition  of  a  mica  reported  to  come  from  Orange  Co.,  N.  T.  (Miu.,  i. 
86*j)  Si  49*88,  3tl  23-67,  Fe  7*31,  fC  15*29,  Oa  6*13,  Li  0-06=101-89.  Little  reliance  can  be  placed 
OD  the  analysis. 

A  sdiist,  formerly  called  talcoae  schist^  from  Zillerthal  in  Tyrol,  and  named  didymiie  by  Schaf- 
hautl  (Ann.  Gh.  Pharm.,  1843,  J.  pr.  Gh.,  Ixzvi.  136,  not  didrimiU^  as  sometimes  written)  is  near 
muscovite  in  its  composition.  It  is  feeble  pearly,  and  gyayish-white  in  color;  H.=  1*5—2;  G.= 
2-75.  Schafhautl  obtained  Si  40*69,  Al  18*15,  Fe  5-26,  ^a  1*23,  K  11*16,  ti  O'OO,  Oa  C  22*74= 
99-82.    It  has  also  been  called  amphilogite.    Probably  only  a  mica  schist. 

A  variety  of  muscovite  (1)  composed  of  scales  arranged  in  plumose  forms  is  called  plumose  mica ; 
and  another  (2)  having  a  diagonal  cleavage,  cleaving  sometimes  into  thread-like  pieces,  prismatic 
mica.  An  emerald-green  variety  (8)  is  WiQfuchsitA  or  chrome-mica,  containing  sometimes  nearly 
4  p.  a  of  oxyd  of  chrome. 

Pyr^  etc.— In  the  closed  tube  gives  water,  which  with  brazil-wood  often  reacts  for  fluorine. 
B.B.  whitens  and  fuses  on  the  thin  edges  (F.=5  7,  v.  Kobell)  to  a  gray  of  yellow  glass.  With 
fluxes  gives  reactions  for  iron  and  sometimes  manganese,  rarely  chromium.  Not  decomposed  by 
•dds.    Decomposed  on  fusion  witli  alkaline  carbonates. 

Obs. — Muscovite  is  the  most  common  of  the  micas.  It  is  one  of  the  constituents  of  granite, 
gneiss,  mica  schist,  and  other  related  rocks,  and  is  occasionally  met  with  in  granular  hmestoue^ 
trachyte,  basalt,  lava ;  and  occurs  also  disseminated  sparingly  in  many  fragmental  rocks.  Coarse 
amellar  aggregations  often  form  the  matrix  of  topaz,  tourmaline,  and  other  mineral  species  in 
granitic  veins. 

Siberia  affords  laminse  of  mica  sometimes  exceeding  a  yard  in  diameter ;  and  other  remarkable 
fioreign  localities  are  at  flnbo  in  Sweden,  and  Skutterud  in  Norway.  See  above  for  other  locali* 
ties.  Ftuhaiit  or  chromt  mica  occurs  at  Greiner  in  the  ZOlerthal,  at  Passeyr  in  Tyrol,  and  on  tLo 
Dor&er  Alp^  as  well  as  at  Schwarzenstein. 
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In  A".  Hamp.^  at  Acworth,  Q^rafton,  and  Alstead,  in  granite,  the  plates  at  times  a  yard  acrw 
and  perfectly  transparent  In  Maine^  at  Paris ;  at  Buckfield,  in  fine  crystals ;  at  Unity,  of  a  gree 
color,  on  the  estate  of  James  Keal  (Thomson's  nacriie,  wrongly  referred  to  Brunswick).  In  Mass,,  t 
Chesterfield,  with  tourmaline  and  sdbite ;  at  Barre  and  South  Royalston,  in  two  localities,  with  beirl 
at  Mendon  and  Brimfield ;  at  Chester,. Hampden  Co.,  faint  greenish;  at  Groshen,  rose* red  (8ometiin< 
misnamed  lepidolite) ;  prismatic  mica,  at  BusselL  In  Conn^  at  Monroe,  of  a  dusky-brown  oolo 
haying  iutemal  hexagonal  bands  of  a  darker  shade ;  at  Trumbull,  at  the  topaz  yein  in  ooars 
radiated  aggregations  (called  margarodiie) ;  at  Litchfield,  with  cyanite,  colorless  and  pear] 
(margarodite),  (t.=:2*76;  in  brown  hexagonal  crystal  at  the  Middletown  feldspar  qnany;  i 
Haddam,  pale  brownish,  with  columbite,  and  also  similar  at  another  locality  with  garnets.  1 
K  York,  6  m.  S.£.  of  Warwick,  crystals  and  plates  sometimes  a  foot  in  diameter,  in  a  vein  o 
feldspar;  a  mile  N.W.  of  Edenyille,  in  six-sided  and  rhombic  prisms;  silvery,  near  £dei 
ville ;  in  St.  Lawrence  Co.,  8  m.  from  Potedam,  on  the  road  to  Pierrepont,  in  plates  7  in.  across 
town  of  Edwards,  in  large  prisms,  six-sided  or  rhombic ;  Greenfiel<^  near  Saratoga,  in  reddisl 
brown  crystals  with  chrysoberyl ;  on  the  Croton  aqueduct,  near  Yonkcrs,  in  rhombic  priams  wit 
a  transverse  deavage.  In  Penn.^  in  fine  hexagonal  crystals  of  a  dark  brown  color  at  Fonnsbur] 
near  Pennsville,  C^hester  Co  ;  at  Union  ville,  whitish ;  Delaware  Co.,  at  Middletown,  smoky  brow 
with  hexagonal  internal  bands,  which  are  due  to  magnetite  (see  p.  150) ;  at  Chesuut  Hill,  near  th 
Wissahicoon,  a  green  variety ;  at  Leiperville,  Delaware  O).,  faint  g^reenisL  I  n  N.  Jersey,  in  crystal 
at  Newton  and  Franklin.  In  Maryland^  at  Jones's  Falls,  a  mile  and  three-quarters  from  Bait! 
more ;  the  plates  show  by  transmitted  light  a  series  of  concentric  hexagons,  the  sides  of  whid 
are  parallel  with  the  sides  of  a  hexagonal  prism. 

Marignac  obtained  Oa4=94'  50',  and  Oa2=^98°  30'  (fig.  286);  Oa1  =  107°  6',  from  aVesu 
vian  crystal  Kokscharof  Oa1=]06°  6H'  3o",  Vesuvian  crystal;  Zepharovich  107**  3'  for  tb 
same  angle,  and  IIG**  18'  for  Oa|-I  (Ber.  Ak.  Wien,  liv.  286). 

The  following  table  contains  the  optic-axial  angle,  as  measured  in  the  air,  for  various  musoo 
vitea: 

L  American;  as  measured  by  B.  Silliman  in  1850  (L  c). 

Apparent  Angle. 

1.  New  York  Island,  4  m.  from  dty,  violet-gray  56*  20'— 66°  40' 

2.  Boyalston,  Mass.,  dark  brown,  fine  crystal  57  80 
8.          ib.            lb.            ib.               ib.        another  58 — 59 

4.  Penusbury,  Penn.,  smoky  brown,  striated  59 

5.  Philadelphia,  greenish-gray,  banded  60  30—61 

6.  ib.,        near  Fairmount,  smoky  brown,  resembles  Na  4  60—62  30 

7.  Oxford,  Maine,  light  brown  62  42—68 

8.  Monroe,  Conn.,  brown  with  patches  64  80—66  30 

9.  Boyalston,  Mass.,  violet-brown,  in  thick  plates  65 

10.  Local?;  greenish-gray;  in  crystals  66  80—66 

11.  Falls  road,  ^  m.  from  Baltimore,  transparent  brown  65  30—65  40 

12.  Near  EUicott's  Mills,  Md.,  ib.  ib.  66  80 

13.  *' Jones  FaUs,**  near  Baltimore,  Uackish-green ,   symmetrically 

banded  66  15-^  30 

14.  Gieenfleld,  Conn.,  greenish-yellow  66  80—67 

15.  Haddam,  Conn.  (Quarry  Hill),  clear  brownish-green  67 

16.  Grafton,  New  Hampshire,  light  brown,  transparent  67  80 

17.  UnionvUle,  Penn.,  white,  oomndum  locality  67 — 67  28 

18.  Acworth,  N.  H.,  greeuish-gruy,  in  granite.  67  15 — 67  80 

19.  Grafton,  N.  H.,  another  specimen,  light  brown,  with  quartz  and 

tourmaline  68  5—68  20 

20.  Templeton,  Mass.,  transparent  brown  69  80—60  40 

21.  Grange,  Mass.,  ib.  ib.,    beautiful  crystals  69  80—69  40 

22.  'Willimantic  FaUs,  Conn.,  brownish-green,  transparent  69  30 — 69  60 

23.  Pennsbury,  Penn.,  brown  crystals ;  another  locality  69  27 — 70 

24.  Boyalston,  Mass.,  dark  brown ;  2d  locality  69  40 — 70 

25.  Grafton,  N.  H.,  light  brotm;  8d  specimen  69—69  80 

26.  Middletown,  Conn.,  brownish,  feldspar  quarry  70 — ^70  30 

27.  Chester,  Hampden  O).,  Mass.,  greenish- white  70—70  80 

28.  Norwich,  Mass.,  groonish-yellow ;  spodumene  locality  70  80 

29.  Penusbury,  Penn.  (3d  local.),  brownish-green  70 — 70  30 
^0.  Gk>sheu,  Mass.,  greenish-yellow,  with  spodumene  70 — 70  30 

31.  Greenfield,  N.  Y.,  brownish;  chrysoberyl  locality  70  45 — ^71 

32.  Haddam,  Conn.,  brownish;  in  largo  plates  70 
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Apparent  Angle. 

8$.  Goayemeiir,  N.  T^  "brownish-whito,  in  boulder  70** 

34.  Templeion,  Mass.  (2d  spec),  transparent  brown  70  15' 

35.  Leiperyille,  Dei  Co.,  P&,  faint  greotiiah,  plicated  70  30 — 71 

36.  Jefferson  Co,  N.  T.,  greenish;  in  a  boulder  71 — 71  30 

37.  Hebron,  Maine,  light  brown,  transparent  71  40 — 71  60 

38.  Norwich,  Mass.,  jollowish-green,  transparent  7 1  45 

Z9.  Haddun,  Conn.,  lb.;  cohiinbite  locality  71  HO — 71  45 

40  E.  Chester,  Westchester  Co.,  N.  Y.,  yellowish-green  boulder  7 1  30 — 72 

41.  Paris,  Maine,  ib.  72  15—72  80 

42.  ib.,         ib.  lb.  72  30 

43.  Brupswic'k,  Maine,  whitish-brown,  silvery  72  37 — 72  60 

44.  GouTemeur,  N.  Y.?,  rose  color;  no  lithia  78 — 73  6 
4d.  Orange,  N.  U.,  gray,  with  flattened  tourmaline,  quartz,  and  feld- 

spar  73—74 

46.  Pouiud,  Maine,  nearly  colorless;  lithia?  mica  74  50—75 

47.  Goshen,  Mass.,  yeUowish-groen,  with  indicolite  75 

49.        ib.        ib.  ib.  ib.  75  30—76 

49.  Lenox,  Masa,  rose-colored,  with  albite  75—75  30 

2.  Mascovites,  measured  by  Senarmont,  Grailich,  eta 

(1)  OpUeal  axes  situaied  in  the  plane  of  the  longer  diagonaU 


1.  Philadelphia;  transparent;  dear  olive-green 

2.  Siberia,  in  white  quartz ;  silvery,  imperf.  transparent 

3.  ArendaL  greenish-brown 

4.  Zilierthal,  in  albite ;  silvery,  imperf.  transparent 

5.  ArendaJ,  in  a  feldspathic  rock  ;  transparent ;  pale 

6.  Log. ? ;  transparent ;  clear  brown 

7.  Warwick;  yellowish-brown 

8.  Couzeran  7 ;  silvery,  greenish-gray,  with  concave  surface  of  cleavage 

9.  St  Gothard,  in  quartzose  gneiss;  hexag.;  silvery;  dear  gray 

10.  Schwarzenbach,  Austria,  pale  green 

11.  Miask;  transparent;  dear  olive-green 

12.  Katherinenburg;  transparent;  dear  pale  rose 
V-i.  Xertschiusk 

14.  Rothenkopi;  T^rrol;  green 

15.  Gloria,  near  Bio  Janeiro,  Brazil;  oolorless 

16.  Scbaitansk;  imperfectly  transparent ;  rose-oolored 

17.  Brittany;  transparent,  rhombic  octahedrons ;  blonde 

18.  Kiniito,  Finland;  rhombic  octahedrons ;  transparent;  dear  blonde 
]y.  Finland;  crystals  silvery;  grayish-green 

20.  Aberdeen;  transparent;  blonde 

21.  Josephs- Alpe,  Austria;  G.=2-718 

22.  Gape  &ozaz,  Brazil;  pinchbeck-brown 

23.  Middletown.  Ct;  oolorless;  G.=2  862 
%k,  Kaiherinenburg;  rhombic  prisms  in  feldspar;  transparent;  nearly 

blonde 

^'  ^^ ^?;  colorless;  butaffords]  L^^n t"^ ^^^J? 

'  '  {an  outer  region 

2o.  Nulluk,  Greenland 

27.  Presburg,  Hungaiy 

28.  Kassigiengoyt,  Greenland;  green 

29.  Kakanda,  Brazil ;  pinchbeck-brown 

80.  Gam,  Bohemia;  blonde 

81.  Minas  Geraes,  Brazil ;  pale  green  ^ 
S2.             ib.             ib.;  pale  brown 
J3.  Horlberg,  Bavaria;  pinchbeck-brown 
J4.  Chesterfield,  Mass. ;  G.=2-827;  greonish-yellow 

55.  Serra  de  Concei<^o,  Brazil 

56.  Galmeikirchen.  Upper  Austria;  gray 

57.  Miask,  Ural;  pinchbeck-brown 

58.  Siberia;  gray  or  colorless ;  G. =2*802 


Appar.  Angle. 
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89.  Gltesterfield,  Mass.,  rose 

40.  Goshen  ?,  Mass.,  rose-oolored 

41.  Presburg,  Hungary 

42.  AJeni.'on;  hoxag.;  transparont;  grayish-blonde 

t      (2)  Optical  axes  in  (he  diametrai  plane  of  ike  shorter  diagonal 

43.  Saxony;  hezag. ;  silvery,  dear  g^ay;  tronsp.,  macled 

44.  Kollin,  Prussia ;  gray,  in  granite 

45.  Zinnwald  and  Schlaggenwald;  in  granite.    Lepidollte? 

46.  Tyrol;  in  granite,  gray 

47.  Siberia;  colorless 

48.  Piedmont;  rhombic;  silvery  reflection ;  grayish-green  by  trp. 

49.  St  Ferule,  ncarBrive;  transparent;  olive-green 

60.  Milan;  hexag.;  greenish-white;  silvery;,  unctuous,  not  elastic 

61.  Fossum,  Norway ;  hexag. ;  dear  olive-grreen 

62.  Scotland ;  brown ;  in  large  thick  crystals 
53.  Tarascon  (.\riege);  rhombic;  transparent;  colorless 

64.  Ural,  in  graphic  granite ;  silvery  lustre ;  color  blonde 

65.  Uto;  rhombs:  lustre  silvery ;  yollowish-bbnde 

Haughton  found  for  the  mica  of  Dublin  Co.,  Ireland,  53°  8';  of  Glenmalure  67'  1 T;  of  Glen 
lough  valley,  70«  4';  of  Mt.  Leinster,  72"  18';  of  Lough  Dan,  70^ 

On  examining  different  micas  pressed  between  two  plates  of  glass,  and  subjecting  then 
changes  of  temperature,  Senarmont  found  no  perceptible  change  in  the  optical  axes. 

Grailich  shows  that,  with  slight  exceptions,  the  angle  increases  with  tlie  specilic  gravity  io 
mica  of  a  given  locality.    Thus  seven  micas  from  Presburg,  Hungary,  gave  the  following: 

Spedflc  gravity        2714        2735        2-766        2^82        2-790        2-793         2  796 
A.ngle  69-7  70*0  70*5  71*2  72-«  72-4  72D 

Muscovite  was  so  named  by  the  author  in  1850,  (h>m  Vtfrwn  MuBeonHtieum  or  Muscovy-gk 
formerly  a  popular  name  of  the  mineraL    Fiuheiis  was  named  after  the  chemist,  Fuchs. 

Takiie  of  Thomson  (1.  c),  from  Wicklow,  Ireland,  is  nothing  but  margarodite,  according  to  Gi 
and  Lettsom  (Min.,  203),  who  say  that  it  invests  crystals  of  andalusite.  lliomson,  as  his  desa 
iion  implies,  considered  the  andalusite  prisms  and  investing  mica  all  one  mineral — ^the  talci 
and  in  view  of  this,  the  analyses  need  not  here  be  cited  Thomson's  nacriie^  from  "  Brunswi 
Me.,"  is  the  green  mica  of  Unity,  Me. 

Alt. — Mica  at  tiroes  becomes  Iiydrated,  losing  its  elasticity  and  transparency,  and  often  so 
portion  of  the  potash ;  and  at  the  same  time  it  may  take  up  magnesia,  lime,  or  soda  The  occ 
rence  of  water,  magnesia,  lime,  and  soda  in  some  micas,  espedally  the  margarodites,  has  b< 
attributed  to  incipient  alteration.    See  analyses  under  A,  1,  and  A,  2. 

These  changes  may  be  promoted  by  waters  containing  carbonates  of  these  bases.  R.  61 
(Jahrb.  Min.,  1865,  269)  gives  the  following  analysis  by  Dr.  Wolkenhaar  of  an  altered  m 
(biotite?)  f^om  the  dioryte  of  Schemnitz,  which  had  lost  nearly  all  it«  alumina  and  consisi 
largely  of  carbonates:  Si  33-34,  *1  3-63,  t^  16*01,  fin  0-89,  fig  2-06,  Ca  21*73,  Na  2-26,  S  0- 
0  2006=100-44.  The  narbonio  acid  would  require  the  Ca  21*73,  and  Mg  2*06,  with  ^e  1* 
making  45  p.  c.  of  carbonates.  Mica  occurs  altered  to  steaiHe  and  serpentine^  and  Tschem 
mentions  cases  of  alteration  to  amphibole  and  stilpnosiderite. 

294.  liEPIDOLmi.  Violetfarbigen  ZeoUth  (tt.  Roeena)  v.  Bom,  Orell's  Ann.,  il  196,  17 
Lilalith  (ib.)  v.  Bwn,  Schuppenstein  (Term.  Lepidolith  Klapr,,  Sohrift  Ges.  BcrL,  xi.  • 
1794,  Bergm.  J.,  il  80,  1792,  Beitr.,  L  21,  279,  1795,  iL  191.  Lepidolite  Kirw.,  I  208,  I7t 
Lithionglimmer  G.  Chnelin^  Gilb.  Ann.,  Iziv.  371,  1820.  Lithia  Mica.  lithionit  v.  Kob,,  Ti 
64,  1863.  Babenglimmer,  Siderischer  Fels-Glimmer  (fir.  AltenbergX  Brmlh,,  Char.,  1823,  18: 
Handb.,  404, 1841.    Zinnwaldit  Haid.,  Handb.,  521, 1845. 

Orthorhombic.     I A  /=120°.     Forms  like  those  of  muscovite.     Clea 

age :  basal,  highly  eminent.     Also  massive  scaly-granular,  coarse  or  fine. 

H.=2-5— 4.     Q'.=2-84— 3.    Lustre  pearly.     Color  rose-red,  violet-gr: 
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or  lilac,  yellowish,  grayish-white,  white.     Translucent.     Optic-axial  angle 
70^—78° ;  Bometimes  45^—60°. 

Comp. — O.  ratio  for  bases  and  silica  mostlj  1  :  li ;  for  ft,  S,  between  1  :  3  and  1  :  4|.  The 
protoxyds  (ft)  include,  besides  potash,  Uthiu,  rubidia,  and  cassia;  and  in  the  Zinuwald  mica, 
thallium  has  been  detected.  Fluorine  is  present,  and  the  ratio  to  ox v-gen  mostlj  I  :  1 2,  afj  in  tlip 
liozena.  as  analyzed  by  Rammelsberg ;  other  ratios  obtained  are:  in  the  Ural,  Ghursdorf,  Utc, 
:ind  Rosena  micas,  1  :  20;  in  the  Altenberg  (Stein),  1  :  60;  in  the  Zinnwald^  I  :  14,  1  :  11,  I  :  12 ; 
iu  the  Juschakova,  1:8;  in  Turner's  Altenberg,  1  :  25.  But  there  is  much  uncertainty  con- 
nec-ted  with  all  tlie  determinations  of  the  fluorine. 

The  0.  ratio  for  tho  bases  and  silica  1 :  li  oomsponds  to  a  oombination  of  1  unisilicate  to  2  of 
bisilicato,  or  the  formula  (ft",  fi)*  S'-f2  (ft*,  fi)  Si* ;  and  also  to  simply  a  unisilicate  with  acces- 
Fory  siUca  (ft*,  fl)"  &•  +  2  Si. 

Analyses:  1,  Klaproth  (Beitr.,  I,  il,  v.);  2,  Qmelin  (L  c.)|  S,  Kralovanski  (Schw.  J.,  liv.  28«»); 
4,  Rammelsberg  (5th  Suppl..  120);  5,  Regnanlt  (Ann.  d.  M.,  III.  liiL  151);  6,  7,  Gmeliu;  w, 
Turner  (Bdinb.  J.  Scu,  iii,  vi  61);  9,  Klaproth ;  10,  Lohmeyer  (Pogg.,  Ixi.  »77);  11,  Stein  (Rauim. 
oUi  SuppL,  119);  12,  Rammelsberg  (ib.);  13-16,  Tunier  (L  c);  17,  18,  Rosalcs  (Pogg.,  Iviii. 
154);   19,  Turner  (1.  a);  20,  Stein  (J.  pr.  Ch-,  xxviiL  295}: 


Si      Si        Fe        Mn    Ag    ]$ra    Li      &     £[      Gl        F 

r2-5(n  — 

[4-24l011 
[4-15J       3- 


1.  Rozena       6440  38-25  0-75 4-00 [iScn =100  KL 

2.  ••  4906  33-61 1-40  0-41    3-59     418[4-24J011     8'40=100G. 

3.  »*  49-08  34-1)1 1-08  0-41    3*58     419[4-15J       3*50      =100  Kr. 

4.  Cornwall     61-70  26*76 1*29  0*24  1-15  I  27  10-29 7-12,  Ca  0-40,  F  0-16 

=100-38  R. 

5.  **  52-40  26'80      iff  1-50 4*85     9-14 4'18=98-87  R. 

6.  Ghursdorf  62--'5  28-.S5      >I  3-66 4-79     6-«0    ir,     4-8l  =  lu0-76  Q. 

7.  Zinnwald    46-23  14*14      17-97  M  4-67 4-21     4-90  0-83    8  10=lC0-94  G, 

8.  "  44-28  24-53l?eir38  &  1-66 4*09     947 4-88=100-24  T. 

9.  **  47-00  20-JM)]S'el5-50       1*75 14-50 =98-75  Kl. 

10.  "  42-97  -^i^-sg      1418       0-88    1-41    1*60  10  02  [0'2-i]  0-21     6-36  =  98-;j8  L. 

11.  **  48-65  17-67f?el4  57  ill  124  053  0*71  2-41     8-60 8-16=102-54  8.    [R. 

12.  "  46-52  21  •81*"e21-48*il  1-96  0-44  0-.39  1-27     9-09 7*47,  P  013=100-66 

13.  Ut5  50-91  2817       Jll  1-08 5-67     9*50 3-90=99-23  T. 

14.  "  50-X5  28-30       M  1*23 549     9-04 4 94=99-:>0  T. 

15.  Cornwall     60-82  2133  *e  908 4*05     9-86 4-56=99-70  T. 

1«.         "  40-06  22-90     27-06  M  1-79 200     430 2-lrt=100-27  T. 

17.  Jiischakova48-92  19*08 6-59   2-23  2-77  1096   1-31   10-44,  Ca  0-14  R. 

18.  «*  46-62  21-05      4*12 und.   und.     101  10-01,   Oa  0-12,   rest 

und,  R. 

19.  Altenberg  40-19  22-49i'el 9-78  >f  2-02 3-06    7-49 3-80=98-83  T. 

20.  Juschakova47-01  20-35     14-34  &  1*53 4*33     9*62  1-53  0-40    1-43=100-54  8. 

"6-80FeOinolnded. 

In  a  recent  analysis  of  tho  Roaena  lepidolito,  made  since  the  discovery  of  the  metals  rubidium 
and  oeesium,  Gooper  obtained  (Pogg.,  cziiL  343) : 

Si       21       Pe      Ag      Oa      ftb     ds       Li      LIV     NaF     EF       tL 
50-32    28-54    O'TS     061     101    0*24      «r.      0-70    099     1-77     1206    812=99  99 

The  proportion  of  fluorine  was  determined  by  the  loss.  Reckoning  the  fluorine  as  oxygen,  the 
0.  ratio  for  ft,  ft.  Si  is  1  :  4-25 :  8*43.  0.  D.  Allen  (Am.  J.  8ci,  II.  xxxiy.  369)  found  in  the  He- 
bron lepidolite  oesium  0*3,  and  rubi<Hum  0*14;  and  later  (p.  373)  0*3  of  rubidium  nearly. 

Rammelsberg's  analysis  of  the  Zinnwald  lepidolite  (anaL  12)  gave  him  the  0.  ratio  1*15:  3:  6-2, 
or  nearly  1:3:6;  and  that  of  the  Rozena  (anaL  4)  1 :  4*4 :  9-13,  of  approximately  1 :  4^ :  9,  but 
for  which  he  proposeu  1:4^:1^,  since  the  specimen  he  analyzed  contained  free  quarts  in  visible 
grains,  and  his  silica  might  consequently  have  been  too  high  [the  ratio  I:  H  betweeu  the  bases 
and  silica  would  require  1:4^:  8^].  From  Rosales^s  analysis  of  the  Juschakova  (anaL  17),  he 
deduces  the  ratio  1:2-8:  6 '4,  or  approximately,  as  he  observes,  1:3:6. 

AnaL  11  is  cited  by  Brcithaupt  for  his  rdbenglimmer;  G.=3-146— 3190;  color  greenish^blnck 
to  dark  green. 

Tha  ZinDwald  mica  has  been  called  xinwoaldite. 
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More  chemical  inyestigations  are  required  before  the  spedes  lepidolite  can  be  oorrectlj  nnX 
divided  or  comprehended.     Physically  it  is  hardly  distinct  Arom  muaooyite. 

Pjr^  etc. — In  the  dosed  tube  gives  water  and  reaction  for  fluorine.  B.B.  Aises  with  intumei 
oence  at  2— 2*5  to  a  white  or  grayish  glass,  sometimes  magnetic,- coloring  the  flame  purplisli-re 
at  the  moment  of  flision  (lithia).  With  the  fluxes  some  varieties  give  reactions  for  iron  and  mai 
ganese.  Attacked  but  not  completely  decomposed  by  adds.  After  fusion,  gelatinises  witli  mi 
liatic  add. 

Obs.— Occurs  in  granite  and  gneiss,  especially  in  granitic  veins,  and  is  assodated  sometime 
with  cassiterite,  red,  green,  or  black  tourmaline,  amblygouite,  etc.  Found  near  Uto  iu  Sweden 
grayish- white  at  Zinnwald  in  Bohemia ;  at  Altenberg,  Chursdorf,  and  Penig  in  Saxony:  Jusc^akoc 
in  &e  Ural ;  lilnc  or  reddish-violet  at  Kozena  in  Moravia ;  near  Chanteloulie,  Dept  Haute  Vieunt 
France;  at  Oampo  on  Elba;  brown  at  St  Michael's  Mount  in  Cornwall;  Argyll  in  Scotland 
Tyrone  in  Ireland. 

In  the  United  States,  a  granular  and  a  broad  foliated  variety  at  Paris,  and  also  at  Hebron,  Me 
with  red  tourmaline  and  amblygonite ;  granular  near  Middletown,  Conn.  The  rose  mica  c 
Goshen,  Mass.,  is  muscovite. 

Tlie  optical  axes  lie  in  the  plane  of  tbe  longer  diagonal  in  the  following  lepidolites ;  the  angk 
of  divergence  observed  are  as  follows : 

Paris,  Me. ;  whitish-green ;  with  green  tourmaline                                14'' — 74"  30'  Silliman. 

"          rose-colored  H                 Grailidi. 

Siberia  75  40 

Bozena^  Moravia  76                       ** 

Penig,  Saxony  7«  30                  " 

A  "lepidolite**  from  Boumon's  collection  gave  Senarmont  65**;  and  a  Zinnwald  mica,  silver 
or  greenish-blonde,  46°— 47".  Grailich  made  the  angle  of  mica  from  Zinnwald  and  Schlaggev 
wald  61"  10'.  Each  of  these  varieties,  giving  comparatively  small  angles,  have  the  plane  of  t1» 
axes  hrachydiagoncU ;  and  the  small  angle  may  arise  from  an  interlamination  of  a  brachydiagom 
kind  with  a  macrodiagonaL 

Named  lepidolite  iVom  XcnU^  eccUe,  after  tlie  earlier  German  name  Sehuppensteinf  alluding  to  th 
scaly  structure  of  the  massive  variety  of  Rozena. 

296 A  Snarumite  Breiih.  (B.  H.  Ztg.,  xxiv.  864,  1865).  A  mica-like  cleavage  hi  one  diroctioo 
and  another  transverse  imperfect.  Occurs  massive  and  iu  tufts  columnar  in  structure,  niti 
H.=4— 5'6,  thelcast  ondeavage-surfaoe;  G.= 2*826;  lustre  on  deavage-face  pearly,  elpewhen 
vitreous;  color  mostly  reddish-white,  colorless,  grajrish- white.  It  is,  according  to  Richter  (1-  c] 
a  silicate  of  alumina^  lithia^  sod%  and  potash.  Comes  fh>m  the  shore  of  the  Snarum-El^  nea 
<*iuirum,  in  Norway. 

296.  ORTOPHTUilTB.    /.  P.  Choke,  Am.  J.  Sd.,  II  idiu.  2X7,  1867. 

Orthorhombic.  /A  7=120°.  In  six-sided  prisms.  Cleavage:  basa 
highly  eminent,  as  in  the  Mica  group.  Twins :  composition-face  i-i.  Alsc 
massive,  an  aggr^ate  of  scales. 

H.=2— 2-5.  (t.=2*909.  Lustre  of  cleavage-face  bright  pearly  inclin 
ing  to  resinous.  Color  by  transmitted  light  dial  emerald-green,  transverse 
to  axis  brownish-red.  Streak  grayish,  slightlv  greenish.  Thin  folia  tougl 
and  elastic.  Optic-axiid  angle  55°  to  60°  ;  plane  of  axes  brachydiagon^ 
Cooke. 

Oomp-—0.  ratio  fori,  fi,  Si=3  : 4:  U;  for  ft+fi,  Si,  1 :  2 ;  whence  the  formula  (f  ft»  + 1  fi 
Si>,  in  whidi  &=protozyd  of  iron,  potash,  and  lithia,  with  a  trace  of  soda,  rubidla,  and  C8e$>ia 
But  if  the  micas  are  uniailicate  in  type,  the  formula  may  be  (f  &'+ f  S)'  Si'+3  Si;  or  else,  witt 
half  the  excess  of  silica  basia    Analysis:  Cooke  (1.  a) : 

Si         %1       Fe     Sn      te     Ae       ^       U      fT&ftb   SiF* 
(1)61-49     IBH     1-97     0-34    7*98    0T6    18-15    4'(»6        tr.        8-42=99'94. 

Pyr.,  etc. — ^In  the  flame  of  a  candle  fuses  easily ;  and  B.B.,  with  some  intumescence  to  a  gray 
ish  enamel  (F.=I-5— 2),  giving  the  flame  a  lithia  reaction.  In  fine  powder  decomposed  by  the 
dilute  mineral  acids,  the  aUica  separating  as  a  powder.  The  fluorine  is  not  expelled  even  at  a  rec 
heat 

Obs.— Ocvurs  W  the  granite  of  Gape  Ann,  with  danallte  and  lepidomelane  (annite). 
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SCAPOLITE  GROUP. 

A  list  of  the  Bpecics  of  the  Seapolite  group,  with  their  oxygen  ratios 
and  formulas,  and  the  ratios  of  the  non-alkaline  to  the  alkaline  protoxyd 
bases,  is  given  on  page  252.  Although  the  oxygen  ratios  vary  from 
1 : 1  :  2,  1:2:3,  1:3:4,  to  1:2:4  and  1:2: 6J^,  the  species  are  closely 
alike  in  the  square-prismatic  forms  of  their  crystals,  in  the  small  number 
and  the  kinds  of  occurring  planes,  and  in  the  angles.  The  vai-iation  in  the 
basal  angle  of  the  fundamental  octahedron  (1  :  1)  for  the  species  of  the 
f^roup  is  less  than  40',  the  extremes  being  64°  13'  (sarcolite)  and  63°  40' 
(raeionite).  The  species  are  white  or  grayish-white  in  color,  except 
when  impure,  and  then  rarely  of  dark  color;  the  hardness  5— 6*6;  G.=: 
2*5 — 2*8  (2*932?  in  sarcolite).  The  alkali  present,  when  any,  is  soda, 
with  only  traces  of  potash. 

Mekmito  was  the  first  species  of  the  Seapolite  group  distinctly  recognised.  It  is,  howeyer, 
probable  that  seapolite  was  included  with  lamellar  pyroxene  under  the  name  of  White  SchdrU 
Spar  (Skorlspat)  by  Cronstedt,  who  montions  Pargas,  in  Finland,  as  one  of  its  localities.  The 
names  WemenU  and  ScapolUe  were  both  introduced  by  d'Andradn  (of  Portugal)  in  the  same 
article  (Schorer's  J.,  It.  35,  38,  1800),  and  applied  to  Bpecimens  from  the  same  region  in  Norway. 
Wemerite  is  the  first  of  the  two  in  the  article.  Haiiy  used  the  names  WemeriU  and  Seapolite 
(suppoeing  the  species  distinct)  in  his  Traite  of  1801.  But  in  his  Mineralogical  Course  for  1804 
or  1805  arbitrarily  set  aside  the  latter  for  Paranthine.  Monteiro,  a  friend  of  d'Andrada,  and 
Rpeaking  in  his  behalf^  protested  in  1809  (J.  de  Phys.,  Ixyiii  177)  against  the  change,  and  after 
arguing  that  wemerite  and  seapolite  were  identical,  both  on  chemical  and  crystallographic  grounds, 
urged  the  adoption  of  the  name  Wernerite  for  the  species.  In  the  following  pages  the  name 
Soipolite  is  retained  for  the  group,  so  that  the  minerals  may  all  be  called  scapolites^  as  those  of 
the  feldspar  group  are  called  feldspars,  and  those  of  the  mica  and  chlorite  groups,  respectively 
micas  and  chiorites;  and  the  name  Wemerite  is  applied  to  the  most  prominent  division  of  the  old 
species.  This  coarse  meets  satisfactorily  the  question  of  priority,  and  also  the  convenience  of  the 
Ecienoe. 


296.  SAROOUTB.  Sarcolite  Dr.  Thompson  (of  Naples),  1 807.  [Not  Sarooh'te  du  Yioentin  (= 
Gmelinite)  Fm^aSj  Vauq^  Ann.  d.  Mas.,  ix.  249, 1807,  zi  42.]  Analcime  camea  Mont  &  Gov., 
Mln.  YesuT.,  1825. 

Tetragonal ;  0  A  1-1=156^  5' ;  a=0-4435.  Ob- 
served plaiies  as  in  the  annexed  figure ;  hemihedral 
in  the  planes  2-3,  only  the  alteniate  occurring.  0  A  2 
=128^  33',  2  A  2,  pyr.,  132°  52,  0  A  |=157°  19', 
/A  2=141°  27';  /A  6=104°  52*';  1  A  1  (not  oc- 
curring planes),  ba8.,=64°  13'.     Crystals  small. 

H.=6.  0.=2-546,  Brooke;  2932,  Eammels- 
bei^.  Lustre  vitreous.  Color  flesh-red  to  rose-red, 
reddish-white.  Transparent  to  subtransparent.  Ex- 
tremely brittle. 

Oomp.— O.  ratio  for  ft,  S,  fli=l :  1 :  2 ;  (i( ft  Ca  +  A)  *a)«+iXl)' 
Si*=:SiUca  39-7,  alumina  22*8,  lime  33*4,  soda  4*1=100.    Analyses :  1,  Scacchi  (Quadri  Crystallo 
gmphid,  Naples,  66,  1842) ;  2,  Bammelsberg  (Pogg.,  cix.  670) :  .     r^r^r^ ,  r> 
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Si  42-11 
(I)      40-51 


£l  24-60 
21-54 


Ca  3-2-43 
32*36 


Jfa2-93c=101-9'r  Scacchi. 
a-30,  il-20=98-0l 


ooirespondiDg  nearly  to  the  oompoaition  of  idocrase. 

Pyr.,  etc. — ^B.B.  f\i8es  to  a  white  enamel    With  acids  geUtiniaee. 

Obi.— Of  rare  occurrence  at  ML  Somma. 

Named  iVom  aao^^  flesh,  and  A('0o(,  stont,  in  allusion  to  the  color. 

The  crystallization  was  first  correctly  ascertained  by  Brooke  (EdI  J.  ScL,  i  189,  1824)  Hauj 
had  pronounced  it  cubic  (Tr.,  iii.  18^2).  Kokscharof  found  0  A  2=128''  38',  and  0  a  2-t=  188  30' 
(Miu.  RuBsL,  iL  110).  Rammelsberg  grives  (i.e.)  0  a  2=128'  45',  and  Oa -2-1=  138'' 27'.  Th€ 
above  figure  is  from  He88enl)erg  (Min.  Not.,  No.  1.).  The  plane  usually  made  1  is  here  made  2, 
iR  order  tliat  the  lettering  of  the  crystals  ma}'  correspond  with  thac  of  the  crystals  of  other  species 
of  the  Scapolite  group. 


297   BSSIONTTB. 


Hyacinte  blanche  de  la  Somma  dt  LisUy  Crist,  il  289,  290,  PL  iT.  £  118, 
1783.     Meionite  H.^  Tr.,  ii.  1801. 


288 


12 


»  I  nii 


Tetragonal:  6>  A  1-i  =  156°  18' ;  a=0-439.  Observed 
planes  :  O ;  vertical,  /,  i-i^  i-3,  t-2 ;  pyramids,  1, 1-t ;  zircoii- 
oids,  1-3,  3-3 ;  sometimes  hemihedral  in  the  planes  3-3,  the 
alternate  being  wanting.  0  A  1=148°  10',  1  A  1,  pyr.,=13»»' 
11',  basal  63°  40'.  Cleavage:  i-i  and  /  rather  j>erfect,  Imt 
often  interrupted. 

H.=5-5-6.  G.=2-6-2-74;  2-734-2-737,  fr.  Somma,  v. 
Rath.  Lustre  vitreous.  Colorless  to  white.  Transpai-ent  to 
translucent;  often  much  cracked  within. 


Oomp.-0.  ratio  for  fl,fi,  Si  =1  :2:3;  (i(H6a+TS  S^a)'+t3tlfSi'=Silica 
416,  alumina  31-7,  lime  24*1,  soda  2*6=100.  Analyses:  1,  Ll  Gmelin  (Schw. 
J.,  XXV.  3G,  XXXV.  348);  2,  Stromeyer  (Unters.,  378);  3,  Wolff  (Dv>  Corap.  Fse- 

berg.,  etc.,  Ramm.,  2d  Suppl.,  183) ;  4,  v.  Rath  (De  Comp.  Wem.,  Pogg.,  xc.  87);  6,  Damour^LIn- 

Btitut,  1862,  21): 


Si        £l      t^ 

1.  Somma  40*8    306     Ini 

2.  "       4()-68  32-73 

8.         "       42  07  81-71 


4. 
6. 


fig    Ca     ]$ra     £: 

221     2-4  ,  C  and  ign.  31  =  100  Gmelin. 

24-24      1-81         f'e  0-l8=99-5t)  Stromeyer. 

22-43  0-45  0-31.  ign.  0-31=97-29  Wolff. 


42-56  80-89  0*41  0-83  21-41  1-26  093, 
41-80  30-40 0-46  19-00  2-51  Q-bC, 


0-19=98-46  Rath. 

3-17,  gaogue  0-46=98*66  Dam. 


An  opaque  meionite  examined  by  Gmelin  having  G.= 2-65,  lost  1-6  by  ignition,  and  afforded  some 
carbonic  acid,  it  containing  carbonate  of  lime. 

P3rr.,  etc. — B.B.  fuses  with  intumescence  at  3  to  a  white  blebby  glass.  Decompoaed  by  add 
without  gelatinizing  (v.  Rath).  Gmelin  states  it  to  be  fusible  with  difficulty  on  the  edges,  anil 
both  Gmelin  and  v.  Kobell  state  that  it  gelatinizes  with  muriatic  acid.  An  examination  of  a  speci- 
men received  from  Scaochi  fully  confirms  vom  Rath's  conclusions. 

Obs. — Occurs  in  small  crystals  in  geodes,  usually  in  limestone  blocks,  on  Monte  Somma,  nctf 
Kaples. 

Rammelsberg  obtained  (Pogg.,  xciv.  4.34)  for  1  A 1,  basal,  63"  48';  over  summit,  lie*  12';  1  *  1. 
pyr.,=l36''  12';  the  former  gives  Oa1=148'6',  nnd  1  A  1,  pjnr.,  136"  8'.  Kokscharof  fbucd 
1  A  1,  pyr.,=136°  10'— 136*  llf  (Min.  RupsI,  ii.  H»6);  Scaochi,  136*  11'  (L  a);  vom  Ratii,  for 
crystals  from  L.  Laach,  135"  58^  (Pogg.,  cxix.  262),  giving  a=0-442. 

Named  by  Ilaiiy  from  /iciuf,  less,  the  pyramid  being  less  acute  than  in  idocrase. 


298.  PARANTHITE.     Paranthine  pt    Skapolit,  Scapolit,  pt    Wemerit  pt    Skapdit  (& 
Storgord  in  Pargas)  K  Xurdenskidld,  Schw.  J.,  xxxi.  417,  1821;  id.  (ft*.  Tunaberg)  WabndA 

Uis.  Min.  Geog.  uob.  Woliler,  98,  1826.  ,     ^^^.^ 
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Tetragonal.  Forms  like  those  of  wernerite  ;  difference  in  angle,  if  any, 
nndetermined.  Observed  planes:  priBinatie,  /,  i-i]  octahedral,  1,  1-i; 
zirconoid,  3-3,  Nord.  Fig.  288,  excepting  the  planes  i-2  wanting  (form 
observed  at  Ersby).     Cleavage  lateral.     Also  massive. 

H.=5-5.  G.=2-736,  Pargas,  Nordenskiold ;  2*849,  Timaberg,  Walm- 
Btedt.  Lustre  between  pearly  and  vitreous ;  outer  surface  sometimes  a 
little  waxy.  Color  white,  grayish-white,  eray,  pale  grayish-green,  sea- 
green,  approaching  celandine-green.     Translucent. 

Oomp.^-^.  ratio  for  ti,  fi,  gi=l  :  8  :  4;  (i  da'-hf  &)'  Si'=SUica  43-0,  alumina  36-9,  lime 
20-l=lOO- 

Analjaes :  1-3,  N.  Nordenskiold  (L  a) ;  4,  Walmstedt  (I  c) ;  6,  Wclff  (Comp.  Ekeberg.  Diss. 
Berolini,  1843): 

Si        Si       9e     Mg      Ca       :5^a      K^       It 


1.  Ereby,  W.  erysL                    43-83 

85-43 

18-96    

i-oarrgg-'oNord. 

2.      "       crysL                           4300 

34-48 



1«.44    

l-6.)=U7-5i  Nord. 

3.  Storgard                                41*25 

83-68 

0-54 

oo-«6    

3-32 =9905  Nord. 

4.  Tnnaberg,  cryst,                    43-83 

86-28 

0-68    

19.37     

=99n6Walmst 

5.  Pargaa,  Eraby  1  wKor  gnh,    45*H> 

82-76 

0-08 

17-84    0-76 

104=»8-18  Wolff. 

6  Pargas,  gnh.  crysL                 45-46 

80-96 



17-22    2*29     1-31 

1-29=98-53  Rath. 

AnaL  1,  G.=2-786;  S,  G.=2-U9;  4,  G.=2-849;  6,  a.=2-7l2;  6,  G.=2  654. 

Anal  1,  2, 4,  correspond  to  the  0.  ratio  1:3:4  (more  nearly  1:8-1:  4-3) ;  anal  3,  to  I  :  2-6  :  8*6; 
anal.  4,  to  1  :  3 :  4*3 ;  anaL  6,  to  1 :  3  :  4-6 ;  each  corresponding  yery  nearly  to  the  0.  ratio  for 
bases  and  silica  1:1. 

An  Eraby  specimen  afforded  Hart  wall  and  Hedberg  (Jahresb.,  iv.  155)  Si  48*77,  *1  31-05,  C« 
15-94,  JTa  3-25,  ign.  0-61=99-62;  which  gives  the  0.  ratio  1-1:8:  5-3,  or  a  considerable  excess 
of  Hilica,  with  some  soda.    It  is  probably  the  same  mineral  with  that  of  anal  5,  altered. 

Pyr.,  etc. — ^The  Tunaberg  crystals  B.B.  fuse  easily  with  intumescence  to  a  globule. 

Obs. — Oocars  in  greenish  4- and  S-sidod  prisms,  some  of  them  terminated,  at  Tunaberg  in 
Swreden ;  also  at  Ersby  and  Storgard  m  the  parish  of  Pargas,  Finland. 

An  analysis  by  Laugier  of  "  Paranthine "  from  Arendal  afforded  him  (J.  de  Phys.,  IxViii.  36, 
180.  1809)  Si  45*0,  Xl  330,  Fe,  Ag  1*0,  Ca  17*6,  ]ffa  1*5,  i,  0*5,  which  agrees  closely  with  the  last 
aualyais  by  Wolff.  The  name  paranthine,  substituted  for  scapolite  (and  for  Areadai  specimens) 
by  Hauy,  was  consequently  connected  iu  France,  almost  as  soon  as  introduced,  with  the  above 
compositioii,  and^contiuued  so  to  be  for  nearly  20  years  afterward,  Berzelius  giving  the  formula 
Ca'  ^i  +  3  Xl  Si  (and  also  the  name  paranihine)  in  his  N.  Syst.  Min ,  1819,  216.  Although  Lau- 
pier's  aoalysis  of  the  Arendal  scapolites  is  not  confirmed  by  later  analysts,  the  name  para/Uhtte 
may  well  be  retained  for  this  section  of  the  Scapolite  group. 


299.  WBRNBRTTXI.  "Wernerite  (fr.  Korway)  cPAndrada,  J.  de  Phys.,  li  244,  1800,  Scherer^s 
J^  W.  86,  1800.  ScapoUte  (fr.  Norway)  ePAndrada,  ib.,  246,  and  ib.  38, 1800.  Rapidolith  Abild- 
ffoardf  Ann.  Ch.,  zzxiL  195,  1800.  Wernerite,  Scapolite,  K^  Tr.,  iiL  Iv.  1801.  Skapolith, 
Arcticit  [= Wernerite]  Wem.f  1803,  Ludwig's  Worn.,  ii.  210,  1804.  Paranthine  t=Scapolite  of 
Areodal]  K,  Lucas  Tabl,  205,  1806;  H.  Comp.  Tabl,  45,  1809.  Fuscit  (fr.  Areudal)  Schu- 
macher, Verzeichn.,  104,  1801.  Chelmsfordite  J.  F,<k8.L,  Dana,  OutL  Min.  G.  Boston,  44,  1818. 
KuttaUite  (fr.  Bolton)  Brooke,  Ann.  PhiL,  IL  vii.  816, 1824.  Qlaukolith  (iV.  L.  Baikal)  v.  Fischer, 
SokdaflTB  Bergwerks  J. ;  John.  Ohem.  Unters.,  iu  82,  1810;  Glaucolite. 

Tetragonal:  <?Al-i  =  156''  14i';  a=04398.  Observed  planes: 
0 ;  vertical,  /,  i-i,  f-2,  i-3 ;  pyramids,  1,  3 ;  zirconoid,  3-3.  3-3 
and  t-2  often   hemihedral,  right  or  left,  half  of  the  eight  planes  teing 
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either  wanting,  or  (as  in  f.  291,  a  top  view)  much  smaller  than  the  othgi 
half. 

290 

(?  A  1=148^6' 
/A  1=121  54 
/Ai-2=161  34 
/At-3  =  153  26 
i-i  A  1-3=161    34 
i-i  A  1-2  =  lbo  26 
1  A  1,  pyr.,=136  7 
1  A  1,  baa.,  63  48 
1-iAl-i,  pyr.,=146  53 


Hirwensalo,  Finland, 
lucent.     Fracture 


Cleavage :    i-i  and  /  ratliei 
distinct,  but  interrupted.    AUc 
massive,   granular,  or  with  a 
faint  fibrous  appearance ;  some 
times  columnar. 
H.  =  5— 6.     G.=2-63— 2-8.      Lustre  vitreous  to 
pearly  externally,   inclining    to  resinous ;    cleavage 
and   cross-fracture   surface   vitreous.      Color  white, 
gray,  bluish,  greenish,   and   reddish,  usually  light; 
streak    uncolored.      Transparent — faintly    subtrans- 
8ul>conchoidal.     Brittle. 


Var. — 1.  Ordinary.  In  crjrstals,  white  to  gray,  grayish-green,  brownish,  and  rarely,  from  inv 
purity,  nearly  black.  Kokscharof  gives  for  the  angles  those  of  meionite,  namelv,  1  a  1,  pyT-= 
ISb**  11',  ba8.,  =  63''  42',  l-i  A  l-t,  pyr^  =  l46'  57V,  ba8:,=47°  26',  i-i  A  U=113"  4.'6\  /A  1  =  121 
6L'  (Min.  RussL,  if.  82).    The  prisms  are  sometimes  several  inches  thick. 

NuUcUiie  (named  after  T.  Nuttal)  is  white  to  smoky  brown  scapolite  from  Bolton,  Mass,  Chem- 
ists have  found  wide  variations  in  composition,  and  liave  showTi  that  it  is  sometimes  much  alterei 
The  crystals  and  massive  variety  of  Chelmsford,  Mass.,  of  gray,  greenish,  and  reddish  shades  of 
color,  has  been  called  Chdinsfordite, 

2.  Massivt.  GlaucolUe  is  of  pale  violet-blue,  bluish,  indigo  blue,  to  greenish-gray  colors, 
sometimes  resembling  cancrinite,  but  having  the  cleavage  of  scapolite.  It  is  from  near  K  Sludi* 
anka,  beyond  L.  Baikal,  Siberia,  where  it  occurs  in  veins  in  granite.  The  pink  scapolite  of  Bolton 
is  similar.    Named  from  yAciu«o?,  greenishrgray  or  sea-green,  .i 

Oomp — 0.  ratio  for  fl,  fi,  Si=l  :  2  :  4;  or  for  bases  and  silica  1 :  U.  Formula  (4(Ca,Ka)'+ 
}5l)«§i^  +  §i;  or  else  with  half  the  excess  of  silica  (Si)  basic;  =,  if  Oa :  ]^a=4  :  1,  SUica  ii\ 
alumina  28*6,  lime  181,  soda  6*0=100. 

The  above  is  the  mean  ratio ;  but  the  analyses  show  variations  firom  it,  as  seen  below,  due,  io 
par«  at  least,  to  impurities,  alteration,  or  incorrect  determinations. 

Analyses:  I,  2,  G.  v.  Rath  (Pogg.,  xc.  82,  288);  3,  Thomson  (Min.,  i.  273);  4,  Wolff  (Inaug. 
Diss.  Berlin.  1843,  Ramm.  Min.  Ch.,  719);  5,  Wurtz  (Am.  J.  ScL,  IL  x.  826);  6-8,  G.  v.  R»tb 
(L  a);  9,  Berg  (Jahresb.,  xxv.  366);  10,  v.  Rath  (L  c);  11,  Wolff  (L  c.): 


Si 

£1 

Pe 

Ag 

Ca 

^a 

t 

fl 

1.  Bolton,  IWi^-gn, 

44-40 

25-52 

3-79 

101 

2018 

209 

0-51 

1-24=98-74  Rath. 

2.        "          " 

45-57 

23-66 

3-38 

1-23 

20-81 

2-46 

0*63 

0*78=98-61  Rath 

3!       " 

46-30 

26-48 

.... 

18-62 

8-64 



604=100-08  Thom 

4.        "      rdh,,       mass. 

48-79 

28-16 

0-32 

1-29 

1502 

4-52 

0-64 

0-74=99-86  WoUr. 

5.        "      hluisfi,       " 

47-67 

26-76 

2-26 

17-31 

7-76 



=100-77  Wurte. 

6.  Arendal,  ywK-gn.  " 

45  06 

26-31 

20-2 

0-30 

17-30 

6-46 

1*65 

1-24=99-22  Rath. 

7.  Arendal,  ywh.,  crysL 

46-82 

26-12 

1-89 

0-26 

17-28 

6-88 

0*97 

0*38=100  Rath. 

8.  Malsjo,  bluiif?ij      mass 

47-24 

24-69 

218 

16*84 

3*65 

0*85 

1-7  5 =97 -06  Rath. 

9.  Drothems,  violet,      " 

46-82 

26-60 

032 

0-65 

17*17 

4-76 

0*32 

'l-60r-9814Berg. 

10.  L.  Baikal,  Glaucolite 

47-49 

27-67 

1-54 

0-47 

17-16 

4-71 

0*68 

0-48  =  100  Rath. 

11.  Tiaurinkari,  FinL 

48-16 

25-38 

1-48 

0-84 

16-63 

4-91 

012 

0*35=98*46  Wolff 
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Anal  1,  G.= 2*788,  blackish-green  ciystala,  the  interior  in  part  opaque;  2,  2748,  and  like  the 
yiwdiDg  in  color;  3,  2-709;  4,  a.=2-718;  5,  G.=2-704;  6,  G.=r2'761;  7,  G.  =  2-697:  8,  G.- 
^i^;  9,  G.=2-34?,  from  the  parish  of  Drothems  in  B.  Gothland;  10,  G.=2-G66;  1 1,  G.  =  2-738, 
o>!or  blackish-green  and  greenish-gray. 

The  oxygen  ratios  for  R,  fi.  Si,  corresponding  to  the  analyses  are : 

1.  I    :  2    :  36  5.     1 :  1-8 ;  8*7  8.     1     :  1-7  :  4*0 

2.  1-2:2     :4-l  6.     1 :  1*7  :  8*4  9.     1-1:2-0:  40 
8.     1    :  2     :  4                     7.     1  :  1«8 ;  3-6                      10.     1     :  2-1 :  40 

'  4.     1     :  2-2:  4-8  11.     11:2     :  40 

I  The  first  two  analyses  by  y.  Rath  of  specimens  named  nuUallite^  and  attributed  to  Bolton,  are 
;  eridently  of  altered  crystals,  as  the  presence  of  over  3  p.  c.  of  oxyd  of  iron  indicates.  The  coloi 
stated,  ^*  blackish-green,"  is  further  evidence  on  this  point.  Moreover  it  is  a  very  unusual  color 
It  'Jie  locality,  as  nuttalllte  is  ordinarily  white,  grayish-white,  and  pale  smoky  brown,  the  darker 
ooior  occnrriug  sometimes  in  crystals  that  are  partly  whitish.  V.  Rath  states  that  the  mineral 
FdiveTj  difficultly  fusible.  Thomson's  analysis  (No.  3)  was  also  made  on  an  altered  specimen, 
ts  it  gave  o  p.  c.  of  water. 

Muir,  in  an  analysis  of  nuttaUite  published  by  Thomson  (Mln.,  383)  obtained  §i  3781,  'A\  2510, 
^7-^9,  Oa  18-34,'£  7*30,  tl  r50=97-94.  The  potash  and  the  low  silica,  as  well  as  the  iron,  in- 
iL-jte  an  altered  specimen,  if  the  analysis  may  be  so  far  trusted  as  to  draw  a  conclusion  from  it. 
The  cc-lor  of  the  mineral  (white,  to  yellowish,  bluish,  or  greenish)  and  the  associated  minerals  o;i 
I  'Jj9  :tpecimen  (sphene  and  green  pyroxene)  show  that  Muir  probably  had  true  nuttaUite  for  in- 
I  THti..ration- 

Wortz's  analysis  of  the  pink  soapoUte  of  Bolton  gives  more  soda  than  the  rest.  In  a  recent 
I  trjl  (priv.  oontrib.)  B.  S.  Burton  found  about  3  p.  c.  of  alkalies,  sustaining  Wolff's  results. 

T.e  bluish-gray  massive  variety  from  Malsjf")  has  been  analyzed  also  by  Suckow  (^Verwitt.  Min., 
l-'n  but  as  he  found  no  alkalies,  his  results  are  questionable,  either  on  the  ground  of  the  speci- 
atQ  or  the  analysis.  He  obtained  Si  481 7,  *1  2827,  Fe  2  38,  Ca  ltf-04.  tl  200— \»d  86.  Sutkow 
:  Liiljzed  also  a  kaolin  from  Malsjo,  a  result  of  alteration  of  the  scnpolite  (sco  p.  'o2:i). 
I  Pyr.,  etc.~B.B.  fuses  easily  with  intumescence  to  a  white  blebby  glas«.  Imperfectly  decom- 
I  poeed  by  muriatic  acid. 

Ohi.— Occurs  in  metamorphic  rocks,  and  most  abundantly  in  granular  limofltone  near  its  junc- 
•in  with  the  associated  granitic  or  allied  rock ;  sometimes  in  beds  of  magnetite  accompanying 
JLc.none,  It  Is  often  associated  with  light-colored  pyroxene,  amphibole,  garnet,  and  also  with 
iparite,  sphene,  zircon ;  amphibole  u  a  less  common  associate  than  pyroxene.  The  sea  polite  of  Par- 
f.N  Finland,  is  in  limestone;  that  of  Arendal  in  Norway,  and  MalHJo  in  Wenulaud,  octMirs  with 
-liTifctite  :n  limestone. 

>'xne  foreign  localities  of  the  mineral  are  above  indicated.      In   the   following  those  of 

I  T?nicrite   and   ekebei^te    are  not    yet  distinguished.     In    Vermont^   at    Marlboro',   massive. 

'  fc  JfesL,  at  Bolton  and  Boxborough,  in  crystals,  sometimes   large ;    at  Chelmsford ;    Little- 

i-x  <jhester;  Carlisle;  Westtield,  massive;  at  Parsonsfield  and  Raymond,  near  Dr.  Swett's  house, 

.rr^uls,  with  yellow  garnet.     In  Conn.,  at  Monroe,  white  and  nearly  tlbrous ;   a  stone  quarry  at 

I  PiJgatuck,  Stoning^n,  massive.      In  N.    York,  at  Two  P6nds   in    Orange   Co.,  reddish-white 

I  aystiia  with  pyroxene,  sphene,  and  zircon,  one  crystal  10  in.  long  and  5  in  diameter;  at  Fall  Hill, 

I  M  «uroe,  of  white  and  bluish  colors,  massive,  with  lamellar  pyroxene ;  in  Warwick  of  the  same 

;  *jDtT,  near  Amity,  milk-white  crystals  with  pyroxene,  sphene,  and  graphite ;  5  m.  S.  of  War- 

^-•i,  and  2  DL  N.  of  Eleaville,  usar  Greenwood  Furnace  (planes   1,  /,  »-2,  t-n,  are  other  good 

^aJ'ties ;  m  Essex  Co.,  perfect  crystals  and  massive  nearly  fibrous,  white  and  greonish-white, 

itun-iant  near  Kirby's  gn^aphtte  mine,  4  m.  N.  E.  of  Alexandria,  in  Ticonderoga,  associated  with 

.p?TDiene;  at  Crown  Point;  in  Lewis  Co.,  in  fine  crystals,  white,  bluish,  and  dark  gray,  present- 

i^tbe  play  of  light  not  unusual  with  this  variety;  edges  of  the  crystals  often  rounded.      In  X, 

*rrwy,  at  Franklin  and  Newton,  and  3  m.  W.  of  Attleboro',  crystallized,  in  limestone.     In  Canada^ 

«  «j.  Calumet  Id.,  massive  lilacK^olored ;  at  Hunterstown,  in  large  crystals,  with  spliene ;  at 

irtnyille,  with  pyroxene. 

Pisani  lias  analyzed  a  scapolite  from  Brakke,  Norway,  which  gives  a  composition  between  that 
if  paranthite  and  wemerite.    He  obtained  (C.  R.,  Iv.  450) : 

5i4878    atl  32-65     Fe  0-87     fig  1-15     Ca  1332      Sa  259      ^0-63     ft  1-30= 10129. 

I:  bad  been  caDed  Esmarkite. 

^Ae  of  the  minerals  called  aaussuniie  by  Bonlanger,  stated  to  come  from  Mt.  Gendvre,  gave 
b3iG.=2-66,  and  the  composition  Si  44-6,  3fcl  80*4,  fig  25,  Ca  155,  >fa  75  (Ann.  d.  M.,  IIL 
rd.  159).  It  18  stated  to  be  greenish-white  and  compact,  and  to  occur  associated  with  a  greenish- 

21 
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brown  smoragdite.  In  low  specific  gnrnty  it  ifl  near  scapolite.  But  we  may  suspect  that  there  ii 
gome  mistake  about  the  specific  gravity,  in  which  case  it  may  be  soisite  (see  p.  290)  like  othtr 
saussurite  of  the  Alps.    It  agrees  rather  nearly  with  the  latter  in  composition. 

Cancuiniie^  a  grayish-white  or  bluish  white  rock  occurring  with  dolomite  in  Canaan,  Codtl, 
and  referred  to  massive  scapolite  by  some  authors,  is  massive  whitish  pyroxene,  a  mineral  com- 
mon ill  crystals  in  the  dolomite  of  the  region. 

A  so-called  glaucoliie  from  the  L.  Baikal  region,  analyzed  by  Bergemann  (Pogg.,  ix.  267)  and 
Givartovski  (Bull.  Soc.  Nat  Moscow,  1848,  548)  differs  from  the  true  glaucolite  in  being  diificulUy 
fusible  (as  much  so  as  orthoclase),  and  also  in  composition,  these  analysts  obtaining : 


gi 

£l 

Pe 

An 

Mg 

Oa 

^a 

t 

1. 

60-58 

27-60 

0-10 

0-85 

3-73 

10-26 

2-96 

1-26 

2. 

50-49 

28-12 

0-44 

0-59 

2-68 

11-31 

8-10 

100 

1*73=99-07  Bergemann. 
l-78=99-51  Givartovski 


It  was  massive,  of  a  greenish-blue  color,  with  G.=:  2*721,  Bei^.;  2*65,  Giv.  It  has  been  supposed 
to  be  a  feldspar. 

Alt. — As  the  altered  scapolites  that  "have  been  derived  ftom  ekebergite  or  paranthite  have  not 
been  distinguished  from  those  derived  from  wemerite,  the  following  observations  are  made  to 
include  all: 

In  the  alteration  of  the  scapolites,  one  or  more  of  the  following  changes  occur,  as  illustrated  io 
the  following  analyses  of  different  kinds : 
»  1.  The  hydration  of  the  mineral 

2.  The  loss  of  part  or  all  of  the  protoxyd  bases,  often  effected  largely  through  the  action  of 
carbonated  waters  carrying  off  the  lime  as  carbonate. 

3.  The  substitution  of  potash  for  the  soda  or  lime,  due  to  the  acdon  of  the  carbonates  in  solu- 
tion in  percolating  waters. 

4.  The  increase  in  the  amount  of  soda,  probably  by  the  action  of  carbonate  of  soda  or  cblorid  of 
■odium  in  solution. 

5.  The  introduction  of  oxyd  of  iron,  through  salts  of  lime  (organic,  bicarbonate,  etc)  in 
solution. 

6.  The  substitution  of  magnesia  for  other  protoxyd  bases. 

7.  The  loss  of  silica  as  well  as  protoxyd  bases. 

By  the  substitution  of  potash,  the  mineral  passes  either  to  the  state  of  pintle  (anaL  S  to  151 
or  to  that  of  a  potash  mica  (anaL  1 5,  1 6).  By  the  acquisition  of  iron  (anal.  1 7,  1 8)  it  (passes  in  some 
cases  to  epidote  (anal.  19).  By  the  introduction  of  magnesia,  it  may  pass  to  steaUie ;  or  of  magne-' 
sia  and  potash,  to  a  magnesia  mica  (anaL  20).  By  a  loss  of  bases,  the  proportion  of  silica  left 
increases  (anal  4,  5,  6,  21,  22,  23);  and  by  a  loss  of  silica  also  (which  may  become  opal  in  its; 
separation),  the  mineral  passes  to  a  kaalin-VikQ  compound,  a  common  result  of  its  alteration  (auaL 
24).  Moreover,  silica  may  remain,  and  the  altered  crystal  become  by  additions  a  siliceous  pseudo- 
morph,  as  occurs  at  Pargas. 

Analysts:  I.  Hydrous.     1,  Weibye  and  Berlin  (Pogg.,  Ixxix.  3(;2).  i 

IL  Containing  carbonate  of  lime.  2-6,  Hermann  (J.  pr.  Ch.,  xxxiv.  177);  7,  Brewer  (This  Min^ 
1850,  680) ;  7a,  same,  with  the  C  removed.  i 

III.  Poiassic  and  often  also  carhonattd.  8,  v.  Kath  (Pogg.,  xc.  288) ;  8a,  same,  with  the  0 
removed;  9,  T.  S.  Hunt  (Rep.  G.  Can..  1852-53,  168,  1863,  474);  10,  Stadtmiiller (Am.  J.  ScL,  IL 
viii.  394);  1 1,  T.  S.  Hunt  (ib.,  lOH) ;  12,  Crossley  (This  Min.,  1860,  680) ;  13,  J.  D.  Whitney  (Amj 
J.  Sd.,  II.  xvL  207);  14,  T.  S.  Hunt  (Rop.  G.  Can.,  186H,  1868);  15,  Bischof  (Ch.  Geol.,  iL  14.13)^ 
16-19,  V.  Rath  (L  c.) ;  20,  Bischof  (1.  c.) ;  21,  John  (Bend.  Min.,  iL  94,  1832) ;  22,  Berzelius  (Afh^ 
L  Fys.,  iL  202);  23,  Hartwall  ft  Hedberg  (Jahresb.,  iv.  155);  24,  Suckow  (Verwitt.  Min,  138J 
1848): 


Si       &  9e  :^e    HLh 

I.    1.  AxeiAsl,  Ather,   3800  24-10  4*82  0*78 

II.    2.  S'dianka,  Strog.  43*35  30-52  O'O.'i 

3.  Diana,  gray        47-94  30-02  2*60   0*26 

4.  Bolton,  whUe  cr.  5604  23-92  114   0'14 

5.  "    rdh.  mass,  bl-es  29-30  1-16   0*15 

6.  Gulsjo,  w,  mass.  53*75  28*06  0-34   0*26 

7.  FrankHn,^nA.  (1)47-35  2877  172 

la.       "  49-71  80-21 1-81    

ni.   8.  Bolton,  ydlow     49-99  23-00  1-64 


&g  Oa 
2-80  22-64 
21-59 

14-41 

0-20  9-28 

0-78  13-51 

9-24 

2-02  12-00 


]$ra      &       £[ 


2  12  12-20 

1-73     3-35    0-;i5 


0-78 

1-27     

0-»4    0-82 


8a. 


62-20  24-Oa    1 71 180    8*06    0*37    7*40    4-43^= 


6-96  =  10009  R 

=100-1 5  H. 

0  31  =  98-47  H. 
100-65  H. 
99-8M  H. 
0-55    0-67 =99-87  IL 

0      4-72=: 

98-38  H 

98-34  B. 

Ca  C  7  80= 

99-19  K 

100-99  & 


3-74 

2-20 
8-6H 
1-46 
7-00 
ir,      1-80, 


1-89= 

7-09    4-23, 
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S2a 

Si       £l        9e    % 

Ca      Sa       t 

» 

9.  Perth 

46*30    26-20 8*68 

12*88    2-88  4-80 

2-80=98-99  Huat. 

10.  Diana 

45-79    30  11    1-86     

17-40     3-48 

1*63=  100-27  Stadtm. 

11.  AifferUe 

49-82    24-91     1*85    115 

«r.  10-21 

7*57,  Ca  C  3-94=99-46  H. 

12.       " 

49-96    24-41     1-48    5-18 

9-97 

6-06,  Ca  0  4-21  =  100-21  a 

13.       " 

52-09    18*tt3*   unci 

find  und. 

6  68,Ca04*41,Ca*P8-i2W 

U.  WOamiU        (|)  47*60    31*20     4  19 

1-45    0*88  d-m 

5-43=99-55  Hiuit. 

15.  AreQdal,Jfica 

[65-82]>»27*37*   0*42 

0-42  5*77 

0*20=100  BisclL 

lY  16.        **           " 

44-49    24-91    4*84    0*36 

214    1*11  6-71 

8-44,  CaC  11-11=99-11  R. 

17.       «      Wcit-rtrf 59*74    16*20    7*90    402 

2-16    4*31  4*42 

l-83  =  10<>-57  Rath. 

IS.        "      hUtek 

29-52    15  77  1914    850 

9-02    0-58  0*37  10*89,  Ca  C  4*62=98*45  VL 

Id.       "     Epidoie 

37-92    19-21  15*56    0-25 

22-68    0-:J9  0-23 

2-51=98-74  Rath. 

\.  2U.  Pargaa,  Mica 

46*75    2615     15-78 

0-82  6-64 

0-63=95*77  BUchof. 

21.  Gabbroniie 

54-00    24-00     1-50 

61-50    26*35    1-60    0-75 

17-25    

2-00=100  John. 

TI.22.  SHosa,  ftridt^cd 

3-00              5-00 

Mn  1-50=99  Be«. 

a  Pefctebjr,  Parg. 

61-84    32-27     1-91     

9-33    ^-12    

1-00=100-97  IL  AH. 

TTLR  Malsjo,  Zooim 

53*32    44-65     

1-17 

=99*11  Suckow. 

•  WIthallttteFe'o'. 

^  Probftbly  too  high. 

The  foDowing  are  the  characters  of  different  altered  soapolitee,  indading  those  of  which  analj* 
m  are  above  giren : 

iTHERiAsnTB  Wobye  (Pogg^  Ixxix.  302,  1850).  AnaL  1.  Like  scapoUte  iu  form;  color  green* 
&i;  opaque.    From  Arendal,  with  black  garnet  and  keilhauite. 

Stboganoyite  Eenn.  (J.  pr.  Ch.,  zxxiv.  178,  1845)  (AnaL  2).  Has  the  form  of  scapolitc  (Eoksch. 
ih-RnssL,  iiL  95).  Color  yellovTisli  to  light  oil-green ;  histro  greasy;  translucsut;  H.=5-5,  Gh.= 
M9.  B.B.  fuses  easily  with  intumescence.  From  the  Sliidianka  iu  Dauria.  The  aualyfliA  af- 
M«l  6-4  pi  CL  of  carbouic  acid,  which  is  abave  removed ;  this  corresponds  to  1 1  -4  p.  c.  of  Ca  C. 

AaaL  3.  Large  gray  crystals,  containing  9*23  p.  a  of  OaO;  G.  =  2*74.  In  the  anaL  as  above 
F7-a  406  of  C  is  removed.     Occurs  at  Diana,  N.  Y.,  with  sphene  in  calcito. 

AxiL4.  White  crystals  with  calcite,  from  Bolton;  ^.=2*66.  In  the  anal,  as  above  given,  2*5. 
p. e. of  C  is  removed.  AnaL  5,  reddish  massive,  from  Bolton;  C}.=2*70.  AnaL  8,  massive,  yel- 
kwiah;  H.=4-5  ;  G.=2-787.     Contains  7-80  p.  c.  of  Ca  C.     From  Bolton. 

AoaL  ().  Whitish  massive,  from  GuUjd;  contains  3*41  Ca  C;  G.=2-69.  In  the  anal,  above,  1-5 
p.e.ofO  removed. 

inal  7.  Greenish  or  yellowish-green,  cleavable,  and  partly  in  crystals,  from  Franklin,  N.  J.| 
dnGjT  IL=3*5,  G.=2*7«,  with subresinous  luStre ;  B.B.  very  fusible.  Contains  10'72  p.c  of  CaU 

ii.aL  9.  Greenish-gray,  waxy  in  lustre  to  pearly,  subtransluoent,  with  H.  =  5"5,  G.= 2*640-  - 
!v.7 ;  from  Pertli  in  Cauada.    Contains  considerable  magnesia  as  well  as  potasli. 

AniL  10.  In  grayish  crystals,  from  Diaua,  associated  with  sphene.  (Not  from  Bolton,  as  an- 
vuced :  the  specimen  shows  by  its  character  and  the  associated  minerals  that  it  is  unquestion- 
itlj*  troio  Diana.  J 

Algkritr  Huni  (Am.  J.  ScL.  II.  viiL  103,  1849)  (anal.  11—13)  occurs  in  slender  square  prisms, 
frsaedmes  2  or  3  in,  long,  imbedded  in  calcite.  Yellowish  to  gray  and  usually  dulL  Brittle.  H. 
=3-3-5 ;  some  crystals  more  altered,  2*5.  G.= -2-697— 2-712,  Hunt;  2*78,  Orosaley.  From 
^klin,  Sussex  Co.,  N.  J.  The  varying  results  of  analyses,  and  the  presence  of  carbonate  of 
''^,  of  maguesia,  and  the  relations  to  known  examples  of  altered  scapolite,  coutlrm  the  view 
i^ririKl  from  the  form  and  appearances,  that  algerite  is  an  altered  scapolito,  and  relatdd  to 

^ii£0!nTR  ffutU  (Logan's  Rep. Can.,  1853  and  1863,  Am.  J.  Sci,  IL  xix. 428)  (anaL  14) is  a  mas- 
'•i'^i  miaeral  from  Bathurst,  Canada,  affording:  square  prisms  by  cleavage,  and  having  H. 
=  .'%!,  G.=2-765 — 2-776,  lustre  vitreous,  a  little  pearly  on  deava^e  surfaces;  color  red  dish- white, 
^t-red,  and  peach-blossom  red.  According  to  Chapman  (Am.  J.  ScL,  II.  xx.  269),  its  crystalliza- 
: -I  and  other  characters  are  essentially  those  of  scapolite.  It  is  associated  with  apatite,  calcite, 
'1  pyroxene.  The  oblique  basal  cleavage,  mentioned  by  Hunt,  is,  as  stated  iu  the  last  edition 
'■  ;lii*  work,  p.  503,  only  a  fracture.  Huut  in  Rep.  G.  Can.  1863  makes  it  a  variety  of  gieseckite. 
>^3ir3  aldo  iu  northern  N.  York.    See  further  under  Pinttb,  p.  479. 

rcrcftiite  of  Emmons  (Rep.  G.N.  T.,  1837,  152)  hastheformof  scapolite,  with  H. =2;  G.=2-53; 
*^  a  little  pearly ;  color  yellowish-white  or  greenish ;  and  is  from  a  small  vein  in  limestone  at 
A^Tverp,  N.  T.  It  has  not  been  analyzed,  but  is  probably  near  algerite  or  wilsonite.  The 
Pi\'1ar^jjoi  (pinite-like)  Scapolii  of  Schumacher  (Verz.,  98,  1801),  from  Arendal,  is  probably  aim! 
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lar  to  the  algerite  and  ether  pinite  pscndomorphs.  It  is  described  as  occurring  in  crystals  a 
massive,  of  a  white,  greenish,  and  other  shades,  and  as  B.B.  fusing  easily.  Uis  TcUkariiger  Sa^ 
Hi,  from  Arendul,  appears  to  have  been  a  steatittc  pseudomorph,  it  being  B.B.  infupibie. 

Mica  from  Arendal^  Fcyiticay  (Micareile  of  Abildgaard).  Anal.  15,  16.  The  mica  occurs  i 
bedded  in  quartz,  and  has,  according  to  v.  Rath  (1.  c),  the  form  of  S-sided  crystals  of  scapoh* 
6  in.  long.  The  crystals  are  covered  with  mica  externally,  and  within  consist  throughout  of 
aggregation  of  the  same  mica.  The  mica  is  greenish-white,  translucent.  H.=:2— 8.  G.=2'8; 
Oxygen  ratio  (from  v.  Rath)  1:6-6:  10"5 ;  perhaps  1:6:  10^,  giving  1  :  \\  for  the  oxyeron 
the  bases  and  silica.  The  change  from  scapolito  has  consisted  in  the  removal  of  limo,  additiou 
Fe,  and  substitution  of  potash  for  soda. 

Mica  from  PargaSj  anal.  20,  is  a  magnesia  mica. 

The  red  scapolite  of  Arendal  (anal.  17)  has  H.=5;  Gr.=- 2*852.  Brownish  or  brick-red.  I 
ficultly  fusible.  Oxygen  ratio  1 :  2*4  :  7 '5.  In  the  change,  Fe,  magnesia,  and  potash  have  be 
introduced. 

The  black  scapolite  of  Arendal  (anal  18)  is  altered  by  a  large  addition  of  magnesia  and  in 
Color  graj'ish-black ;  streak  grayish-white.  Rather  soft.  G. =2-887.  No  cleavage.  B.B.  c-dj 
rounded  with  difficulty.     0.  ratio  1  :  2*1  :  2*5  :  1*3,  unless  part  of  the  iron  is  sesquioxyd. 

The  epidoie  pseudomorph  of  the  same  locality  (anal.  19)  gives  the  oxygen  ratio  of  cpifl 
1:2:8.  The  crystals  occur  imbedded  in  uralite.  Forchhammcr  has  described  other  cpiJi 
psendomorphs  after  scapolite  fVom  Arendal,  which  are  albite  externally  and  epidote  within. 

Gabbrontte  of  Schumacher  (Yerzeichn.,  1801)  is  referred  here  by  Stemann,  who  observes  tl 
there  are,  in  the  Eoolo  des  Mines  at  Paris,  crystals  of  it  of  the  form  of  scapolite  ^This  Min.,  5i 
1854).  Schumacher  describes  it  as  bluish-gray,  inclining  to  leek-green ;  also  grayish  mounU) 
green;  lustre  feeble ;  fracture  smooth  like  that  of  flint ;  G.  =  2*947;  having  some  resemblxmvX' 
gabbro.  The  bluish-gray  variety  from  the  Kenlig  mine  near  Arendal,  with  black  horubk  i 
and  calcite,  and  the  other  from  Fredericksvam,  Norway,  in  syenite. 

The  kaolin  from  Malsjo,  anal.  24,  is  a  reddish-yellow  clay-like  mass,  retaining  something  of  1 
crystalline  form  of  scapolite ;  G.=2*l.  Thecompo?ition  corresponds  to  1  of  alumina  to  2  of  sili 
For  another  kaolin  see  under  Ekebehgite  (Passauitc). 

SteaUtic  psendomorphs  occur  at  Newton,  N.  J.,  and  Arendal  in  Norway.  A  siUceous  scapol 
of  Pargas,  of  a  gray  color,  in  hmeatone,  contains  92*71  p.  c.  of  silica.  AlbiU  is  announced 
Tschermak  as  occurring  pseudomorphous  aftar  scapolito. 

Pseudo- Scapolite  of  N.  Nordenskiold  (Bidrag  Finl.  Min.,  66,  1 820)  is  wemerite  altered  to  pyr 
ene.  The  crystals  are  large  and  contain  crystals  of  pyroxene,  which  are  most  abundant  towj 
the  exterior;  from  Simonsby,  near  Pargas. 

300.  BEEBEROITE.  Scapolite  (fr.  Arendal)  pt.  Wemerite  (fr.  Arendal)  pt  pyn.  uni 
Wernbbite.]  Sodait  (fr.  Hesselkulla)  Ekeberg,  Afh.,  ii.  153,  1807.  Natrolite  of  Hesselki 
WoUasUm,  Ekebergite  Berz.,  Arsb ,  1824,  168.  Ekeberglt,  Porzellanspath  (fr.  Passau)  J. 
Hichs,  Denkschr.  Ak.  Munchen,  vii.  66,  1818,  Tasch.  Min.,  xvii.  94,  1823.  Poraellanlt  v.  if 
Taf.,  52,  1853.    Passauit  Naumanri,  Min.,  306,  1856. 

Tetragonal.  Like  wemerite  in  foiin  and  cleavage.  Also  compact, 
finely  columnar  massive. 

H.=5'5-— 6.  G.=2-74.  Lustre  vitreous,  somewhat  pearly  or  greaj 
Color  white,  gray,  greenish-white,  bluish,  reddish.  Transparent  to  si 
translucent. 

Oomp.— 0.  ratio  for  ft,  fl,  Si=l :  2  :  4-6;  formula  (i(<^a7^"a)+}Xl)»§i»  +  3§i;  or  else  ^ 
half  the  excess  of  silica  j[or  H  Si)  basic;  =,  if  Oa  :  Na=8  :  1,  Silica  61*7,  alumina  26*3,  lime  II 
fioda  5'9=1()0;  if  Ca  :  Na=2  :  1,  Silica  51-7,  alumina  26-3,  lime  142,  soda  79=100. 

Analyses:  1,  Hermann  ( J.  pr.  Ch.,  xxxiv.  177);  2,  Wolff  (Inaug.  Diss.,  Berlin,  1843,  Rai 
Jffin.  Ch.,  719);  3,  Hartwall  (Berz.  Jahresb.,  iv.  165);  4,  Wolff  (I.  c);  5,  v.  Rath  (T^ogrg.,  xc:, 
288);  6,  Wolff  (1.  c);  7,  Damour  (L'Institut.,  1862,  21);  8,  v.  Rath  (l  c.);  0,  Fuchs  (I.  c);  10 
Kobell  (J.  pr.  Ch.,  i.  89);  11,  Schafhautl  (Ann.  Ch.  Pharm.,  xlvL  340): 

Si       &       9e      &g      Ca       ^a      &       d  I 

1.  HesseUkulla  6102    26*86    2'73    0*37     13-29    4*64    0-82     ^,  Mn  0*26=  100  d 

1.  "         gyh.-gn.  4926    26-40    0-64     1444    6 14    0-65    0-69=98-12  WoMT.      \ 
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Si 

%1 

Fe 

Ag 

Ca 

Sa 

& 

d 

X  Pargas 

49-42 

25-41 

1-40 

o-e8 

15-59 

6-06 



1-45=100  HartwalL 

4.  Malsjo,  pink,  mass. 

49-88 

27  02 

0-21 

085 

12-71 

7-59 

0-87 

0-77  =99-90*  Wolff. 

5.      "       white 

50-04 

25-68 



1-06 

12-64 

5'89 

1-64 

2-60=99-35  Rath. 

6.  Arendoi,  ywh.'W, 

50-91 

2581 

075 

0-58 

13-34 

709 

0-85 

0-41=99-74  Wolff. 

7. 

60-30 

25-08 



14-08 

5-98 

1-01 

3-26=99-70  Damour. 

8.  Gouyerneur 

52-25 

23-97 

_. 

0-78 

9-86 

8-70 

1-73 

1-20=98-49  Bath. 

».  Passau,  FaasauUe 

49-80 

27-90 



14-42 

6-46 



0-90=97-98  Fucha. 

10.       "              •* 

50-29 

27-37 

... 

13-53 

6-92 

0-17 

=97-80  KobelL  ' 

n.     "          »* 

4920 

27-80 



15-48 

4-58 

1-23 

1-20,  CI  0-92=99-66  a 

326 


*  1*85  p.  c.  of  carbonate  of  llm«  removed. 

AnaL  1,  G.=2-80;  2,  G.=2-735;  4,  G.=2-62S;  5,  G.=2-658;  6,  G.=2-712j  8,  G.=2-633;  9,G. 
=2-64 

IXiQpasKMite  (Porcellanspath)  has  the  0.  ratio,  in  anaL  1,  1:2-4:  4-8;  in  2,  1 :  2-4 :  4-9 ;  in  .% 
1  :  2*2  :  4-6.  But  a  slight  cliange  in  tho  bases  would  make  the  last  1 :  2  :  4*5 ;  and  it  is  probable 
that  the  mineral  is  an  altered  ekeberglte.  Fuchs  made  the  prisms  probably  about  92^,  and  so 
also  did  Scbaf  hautl.  But  Desdoizeaux  has  found  that  it  has  but  one  optiod  axis— a  negative 
oae — and  this  decides  it  to  be  tetragonal  in  crystallization.  Its  colors  are  white  to  yellowish, 
bluish,  and  grayish-white.    The  crystals  are  coarse,  and  irregularly  grouped  or  single. 

Pyr.,  etc — In  the  closed  tube  yield  a  small  amount  of  wutor.  B.B.  whitens  and  fuses  with 
intumescence  to  a  blebby  glass.    Imperfectly  decomposed  by  muriatic  acid. 

Obs. — From  Hessellkulla  and  Malsju  in  Sweden ;  Arendal  in  Norway ,-  Pargas  in  Finland,  in 
limestone;  GouTemeur,  St.  Lawrence  Co.,  N.  Y.,  in  limestone,  with  apatite  and  sphene,  in  short 
thick  crystals  sometimes  several  inches  in  diameter. 

The  pasiiauite  is  from  Appenzell,  near  Passau,  in  Bavaria. 

Ait. — Tho  pussuuite  is  the  source,  by  its  alteration,  of  a  large  bed  of  porcelain  earth  or  kao- 
lin.  .Part  of  the  kaolin  has  the  prismatic  form  of  the  passau  ito.  Fuchs  found  in  one  of  his  analy- 
ses iSi  45  06,  3^1  32-n(),  Fe  0-90,  Ca  074,  Jt  18-0»),  undeoomposed  mineral  2-96=99-66;  in  an- 
other Si  43-G5,  Xl  35-9o,  l?e  100,  Ca  0  83,  It  18-60=99-91.  Opal  occurs  in  the  kaolin  as  one 
result  of  the  alteration. 

Paralooite  K  Kordensk.  (Bull.  Soc.  Nat.  Moscow^  xzx.  221,  1857).  Has  the  form  and  angles 
'>f  scapoliie  (Koksch.  Min.  RussL,  iii.  187),  and  is  probably  altered  ekobergite.  Colors  white, 
bluish,  reddish-blue;  G. =2-665.  The  crystals,  after  action  of  acids,  are  ftiU  of  wonn-liko  holes, 
owin^  to  the  separation  of  ithe  carbonate  of  lime  present.  Analysis  afibrded  Si  44-95,  ^l  26-89 
Mn  ir,,  Mg  101,  Ca  14  44  [N"a  lOSb],  ign.  l-85=10i).  No  potash  was  found.  B.B.  easily  fusi- 
ble. The  0.  ratio  for  K,  li.  Si  is  1 :  3  :  6 ;  but  supposing  a  loss  of  part  of  the  bases,  it  may  have 
been  originally  a  true  ekeberglte.  From  the  lazuiite  locality  near  Buduuvi  m  Siberia,  in  the 
L  Baikal  region. 

301.  MIZZONTTE.    Scacchi^  Pogg.,  Erg&nz.,  iii.  478,  1862. 


Tetragonal.  Closely  resembles  nieioiiite  in  its  crystals.  Observed  planes  : 
0,  /, i-i,  i-2, 1.  0  ^U=iVoQ\  6' ;  a=0'UZO  ;  1  A  1  =  135°  56'  and  64°  8', 
Scaeclii ;  135^  58',  Kokscbarof.  Cleavage  as  in  meionite.  Crystals  quite 
small.     Unknown  massive. 

II.=5-5— 6.  G. =2*623,  v.  Rath.  Lustre  vitreous.  Colorless  to  white. 
Transparent  to  translucent. 

Oomi>. — 0.  ratio  for  ft,  fl,  Si=l  :  2  :  5^;  or,  for  bases  and  silica, =1 :  If;  formula,  (J(Oa,  Na)* 
-h|Sl>»Si'-f2iSi;  or  else  with  half  the  excess  of  silica  basic;  =,  if  Ca:  Sa=l :  1,  Silica  65-2, 
alumina  24-0,  lime  9-9,  soda  10*9=100.  The  analyses  agree  about  as  well  with  the  0.  ratio  1:2:  5^. 

Analysis :  ▼.  Rath  (Pogg.,  cix.  264) : 

Si  54-70        Xl  23  80        Ag  0-22        Ca  877        Ka  9-83        t  2-14,  ign.  013=99  59. 

Pyr*,  etc — ^B.B.  fuses  easily,  but  with  loss  intumescence  than  meionite.    Not  acted  upon  bf 
auriatic  add. 
Obs. — Oocur&  on  Somma,  like  tlie  meionite  but  is  associated  with  feldspar  instead  of  caldto 
Named  from  fti^^i^i  greaJier^  the  axis  of  the  prism  being  a  little  longer  than  in  meionite. 
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302.  DIPYRE.    Schorl  blancbAtre  de  Mauleon  (Pyrenees)  (discov'd  by  Gillet-Laumout  in  1786] 
Leuoolite,  Ddamdlh.^  Sciagr.,  i  289,  iL  401,  1792.    Dipyre  H.y  Tx^  iii.  1801.  Schmelzstein  Wim. 
Steff.  Orykt,  i  411,  1811.    Couseranite  CharpeaUer,  Ann.  Oh.  Phys.,  xxxix.  280,  1828.     Cou 
9    zeranite.    Prebnitoid  Bbmsirand,  (Efv.  Ak.  Stockh.,  1854,  297. 

Tetragonal.  Form  and  cleavage  same  as  for  wemerite  and  meionite 
Crystals  small  or  large,  single  or  grouped.     Sometimes  columnar. 

ll.=5— 5-5.  G.=2-64:6.  Lustre  vitreous  to  somewhat  pearly.  Color 
less,  whitish,  yellowish,  greenish,  and  sometimes  reddish ;  opaque  white 
Transparent  to  subtranslucent. 

Dipyre  occurs  in  rather  coarse  crystals,  often  large  or  stout,  and  rarely  columnar,  in  metamox 
phic  rocks,  while  marialiie  is  found  only  in  very  small  colorless  or  white  crystals,  in  igneous  rocke 
and  contains  more  alkali.    Prehnitoid  is  similar  to  dipyre. 

Ck>mp.— 0.  ratio  for  R, fi,  Si=l :  2 :  6 ;  formula  (i(iOa+iNa)»+t  Xl)»Si'+6Si=,  if  Oa  :  Xi 
=  1:1,  Silica  58*3,  alumina  22-6,  lime  9*1,  soda  100. 

Analyses:  1,  Yauquelin  (Haii/s  Tr.,  iii  IbOl);  2,  Delesse  (G.  R,  zrilL  994,  1844);  3,  Damon 
(L'Institut,  16,  1862);  4,  Plsani  (DescL  Min.,  i  227);  6,  Blomstraud  ((Efy.  Ak.  StockL,  1854): 

gi      ^1       liLu   Ag     Oa  ^a    &      tL 

\,  Dipyre  60       24 10  4  2=100  Vauq. 

2.  '*      Libarens  56-6    248 90  9-4    0*7   =99-4  Delesse. 

3.  "      Pouzao     56-22  23-06 944  768  090  2  41 =9970 Damour. 

4.  "      Libarens  56-69  22-68  0-89  0-49    6*86  8*65  0-78  4-65=101 -08  Pisani. 

6.  Prehnitoid  6600  22-45  018  0*86    7*79  10*07  0*46  1*04,  Jf'e  1-01=99-36  BL 

P3rr.,  etc.— B.B.  ftises  with  intumescence  to  a  white  blebby  glass.  Some  specimens  are  phoe 
phorescent  when  heated.    Imperfectly  decomposed  by  acids. 

Obfl. — From  the  region  of  the  Hautes-Pyrenees,  hi  granular  limestone :  at  Pouzac,  near  Bag 
n^res-de-Bigorre,  with  a  white  uniaxial  mica ;  near  libarens,  about  a  mile  and  a  half  from  Mauleon 
with  mica  or  talc;  at  the  baths  of  Aulus  in  the  Dcpt.  of  Ariege;  in  a  black  schist  on  the  righ 
bank  of  the  Lea,  near  Luzenac.  Ariege ;  in  the  vicinity  of  Loutrin,  near  Angoumer,  in-  blocks  oi 
granular  limestone,  with  pyrite,  sphone.  The  prtkniioid  is  from  a  locality  between  Kongsbei^ 
and  Solberg  in  Sweden,  with  coarsely  crystallized  honiblendo;  its  hardness  is  stated  by  Blom 
strand  to  be  7,  and  G.=2*50. 

The  name  dipyre^  horn  ^k,  iwice^  and  nvo^fire,  alludes  to  the  two  effects  of  heat,  fusion  andj^Aoi 
pliorescence.     Prehnitoid  refers  to  a  resemblance  to  prehniie. 

Ait. — Dipyre  undergoes  very  easy  alteration,  mudi  easier  than  wemerite,  and  this  it  proba>>li 
owes  to  the  large  percentage  of  soda.  At  all  the  localities  the  mineral  occurs  to  a  large  extent  ii 
a  crumbling  state.    Some  of  it  appears  to  be  chaiiged  to  a  kind  of  gpreenish  leuchtenbergite. 

Couseranite  appears  to  be  the  same  mineral  in  an  altered  form.  It  occurs  in  the  same  region 
and  the  dipyre  may  be  seen  passing  into  couseranite.  Its  square  prisms  are  usually  rougli  o 
rounded  exteriorly,  and  bluish-black  or  grayish-black  to  deep  black  iu  color,  but  sometimes  whit 
ish  and  blackish  on  the  same  specimen.  It  i%  often  soft  and  ft-agile.  Charpentier's  mineral  cam* 
from  the  department  of  Ariege  (formerly  Ck)userans).  Analyses :  1,  Dufrenoy  (Ann,  d.  M.,  IJ 
Iv.  327);  2,  Pisani  (DescL  Hin.,  L  234): 


Si 

& 

te 

Mg 

Ca 

ifTa 

& 

fi 

1. 

52-37 

24-02 

1-40 

11-85 

396 

5-52 

=98-55  Dufr. 

2. 

58-33 

20-20 

1*90 

7*20 

0-99 

0-76 

8-82 

2  85=100-56  Pisani 

Pisani*s  analysis  was  made  on  large  square  prisms  fh>m  Pouzac.  It  has  the  composition  oi 
agalmatolite.    Both  of  the  analyses  indicate  the  alteration  by  the  amount  of  potash  present. 

Other  localities  are  near  Bagn^res-de-Bigorre ;  at  Sentenac  near  Seix,  Ariege,  in  hard  lime 
Btone.    An  orthodase  of  the  region  has  sometimes  been  mistaken  for  couseranite. 

303.  MARIAUTB.    v.  Rath,  Za  G.,  xvliL  685,  1866.    [Not  MariaUta  of  Byllo.] 
Tetragonal.     Closely  resembles  meionite  in  its  crystals.     Form  like  f 
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288,  except  that  0  is  present,  and  3-3   are  wanting.     1  A  1=136'*  0', 
nearly. 

H.=6-5— 6.  G.=2-626;  but,  allowing  for  impurity,  2*530.  Lustre 
vitreous.     Colorless,  or  white.     Transparent  to  translucent. 

Oomp.— O.  ratio  for  '^  S.  Si=l  :  2  :  6,  like  dipyre;  but  haviDg  the  alkalies  and  lime  in  the 
ratio  2  : 1  instead  of  1  :  1.  Formula  (i  (i Si+f  Na)»H-| *!)'  Si»-f  3  J5i=Silica  58-3,  alumina  223, 
lime  6*(),  soda  13*4=100.  Or  perhaps  latio  1  :  2  :  6^,  which  gives  silica  62*1,  alumina  202,  lime 
5  5,  soda  12*:!,  agreeing  better  with  the  analysis.  Analysis:  v.  Bath  (L  a);  la  is  the  analysis 
with  Pe  removed  as  mixed  nuignetite: 


Si 

£1 

Pe 

Mg 

Ca 

fTa 

& 

1. 

69-50 

20-70 

4*46 

0*29 

4-39 

8*90 

1-09=99-82, 

la. 

62-72 

21-82 

0-31 

4-63 

9-37 

1-15=100. 

Pyr.,  etc. — Dke  those  of  mizzonite. 

Ob8.-^From  a  Tok^Emic  rock  called  piperno,  occurring  at  PianurSi  near  Naples. 


304.  NEPHEIin^.  Sechsseitige  weisse  durchsichtige  Schdrlsauler  mit  oder  ohne  Pyramlde 
an  dor  Spitze,  eta  (fr.  Yesuvius  (Somma)),  J.  J,  Ferher^  Briefe  aus  W&lschland,  166,  1773;  = 
Basaltes  crystallisatus  albus  cryntaUis  prismatids  v.  Bom^  Lithoph.,  ii  73,  1775;=Sommite 
DdameOL,  T.  T.,  iL  271,  l797;=Nepheline  S.^  Tr.,  iii.  1801.  Pseudo-sommite,  Pseudo-nepho- 
line  (fr.  C.  di  Boye),  FL  Believue,  J.  de  Phys.,  li  458,  1800 ;  id.,  var.  of  Sommite,  Delamfth,,  I  a 
Xefeliiia,  Cavolinlte,  Davina,  Mont  &  CoveUi^  Min.  Yesuv.,  1825. 

Fettstein  Wem ,  1808,  Klapr.  Beitr.,  v.  176, 1810,  Steflfen's  Orykt,  i.  472, 1811.  Elaeolith  (fr.  Nor- 
way) Klapr^  Mag.  Ges.  Fr.  BerL,  iii.  43,  1809,  Beitr.,  v.  176,  1810.  Pierre  grasse  £t,  Tabl, 
r>5,  228,  18u9.    Phonite  (fr.  Norway)  DescL  Min.,  i  289,  1863. 

Hexagonal.  0  A  1  =  135^  55' ;  a=0'839.  Observed  planes  :  0  ;  prisms, 
/,  i-2,  £-| ;  pyramids,  |,  i,  |,  1,  2,  4,  6 ;  2-2,  4-2.  Usual  forms  six-sided 
and  twelve-sided  prisms  with  plane  or  modiiied  summits.  Fig.  292,  sum- 
mit planes  of  a  crvstal. 

292 

O  A  2=117°  18'  /A  1=134  5 

O  A  1=147  9  /A  2=152  42 

O  A  i=154°  9'  1  A  1,  pyr.,=139  17 

O  A  4=104  28  1  A  1,  bas.,=88  11 

/A  i-2=150 

Cleavage:  /distinct,  (9  imperfect.     Also  massive, 
compact ;  also  thin  columnar. 

n.=5-5— 6.  G.=2-5— 2-65.  Lustre  vitreous— 
ffreasy;  a  little  opalescent  in  some  varieties. 
Colorless,  whit«,  or  yellowish  ;  also  when  massive, 
dark  green,  greenish  or  bluish-gray,  brownish  and 
brick-red.  Transparent — opaque.  Fracture  subconchoidal.  Double  re- 
fraction feeble ;  axis  negative. 

Var. — I.  Glassy^  or  Sommite.  Usually  in  small  crystals  or  grains,  with  vitreous  lustre,  first 
found  on  Mt  Somma,  in  the  region  of  Vesuvius;  G.=2  6rt,  ft*.  Vesuvius,  Scheerer;  2-637,  ib., 
Breith-  Davyne  is  nephelite  from  Vesuvius,  with  feeble  lustre,  containing,  according  to  Rammela- 
berg,  12-14  p.  a  of  carbonate  of  lime,  which  he  attributes  to  partial  alteration;  and  CavoiinUe 
\B  of  the  same  locality;  it  has  a  silky  lustre  owing  to  longitudinal  rifts  within. 

Digitized  by  ^OOQ IC 


328 


OXYGEN  COMPOtmDS. 


Kokscharof  found  the  angle  1  A  1  =  139*  IT';  whenoe  /A  1=134'  6'  22",  and  a=0-83892€ 
(Min.  RussL,  ii.  16o).      Breithaupt  made  /A  1  =  134«  5' ;  Haidinger  134'  3'j  Scacchi  133«*  57 J. 

2.  ElosoUte.  In  large  coarse  crystals,  or  massive,  with  a  greasy  lustre.  G.= 2*697,  fr.  Miask, 
Breith. ;  2-66,  fr.  Arkansas,  Smith  k  Brush. 

Oomp — 0.  ratio  for  R,  15,  Si=l    " 


(i  R*+*  Xl)'  Si«+f  Si.     Possibly 


=  1  :  3  :  4i.     Formida  perhaps  (Na»,  K»)«Si»-|-3  Si"  Si^+S  Si- 
7  (i  fi"-f|  Xl)*  Si'-|-2  (i  ft'-hf  Si)  Si',  making  it  a  combinatioD 
of  a  unisilicate  and  a  bisilicate.    The  percentage  correspoudiug  to  oitheri  is,  if  Na  :  K=5  : 1, 
silica  44-2,  alumina  33-7,  soda  169,  potash  5*2=100. 

Analyses:  1,  Arfvedson  (Jahrosb.,  iL  97);  2,  3,  4,  Scheerer  (Pogg.,  ilvi.  291,  xlix.  359 1;  5, 
Gmelin  (Neph.  im  Dolerit,  etc.,  Heidelberg,  1822) ;  6,  Heidepriem  (J.  pr.  Oh.,  1.  50ij) ;  7,  MonticelU 
&  Covelli  (Prod.  Min.  Vesuv.,  376,  and  Pogg.,  xL  470);  8,  »,  Hammelsberg  (Pogg.,  cii.  679,  and 
Min.  Ch.,  652);  10,  11,  12,  Scheerer  (Pogg.,  xlvi.  291,  xlix.  359);  13,  14,  Bromeis  (Pogg.,  xlvui. 
677);  15,  P.  V.  Pusirevsky  (Koksch.  Min.  RussL,  iiu  78);  Smith  k  Brush  (Am.  J.  Soi.,  II.  xri 
371);  17,  J.  P.  KimbaU  (Am.  J.  ScL,  H  xiix.  65) ;  18,  D.  M.  Balch  (Proc.  Essex  InsL,  iv.  5)  • 


/.  Nephelite. 

Si 

Si 

Fe 

Ca 

Na 

t 

fi 

1.  Vesuvius 

44*11 

33-73 

20*46 

0*62=98-92  Arfved. 

2. 

44*03 

83-28 

0-65* 

1*77 

15-44 

4-94 

0*21  =  100*32  Scheerer. 

3. 

44-29 

33-04 

(r39* 

1-82 

14-93 

4-72 

0-21  =99*40  Scheerer. 

4.  Odenwald 

4:v70 

82-31 

1*07 

0*84 

16-83 

6-60 

1*39  =  100-74  Scheerer. 

6. 

4S*3tf 

3349 

1*50 

0*90 

13*36 

7-13 

1-39=101*13  GmcUn. 

6.  Lobau 

48-60 

82-33 

1*42 

3-55 

14*13 

6*03 

0-32,  ftg  0-1 1  =  1 00-39  Heid. 

7.  Davyne 

42-91 

3328 

125 

2*02 

7-43 

=96-89  M.  A  C. 

8. 

3b-76 

28*10 

9-32 

1572 

1*10 

1-96,  CI  <r.,  C  5-63  =  99*.i9  Ramm 

9.         » 

36-8  L 

28-66 



10-33 

16*85 

1*21 

1-96,  01  ir,,  0  6*01  =100*S3  R. 

IL  EUzolUe. 

lo.  Fredericks v'n, 

gn.  45-31 

32*63 

0-45 

0-33 

16-95 

6*45 

0*60=  100-72  Scheerer. 

11.  Bre\ig,  bn. 

44-59 

32*14 

0-86 

0-28 

16-H7 

6*H» 

206=100-69  Scheerer. 

12.  Miask,  white 

44-30 

33-25 

0*82 

0*32 

16-02 

6-82 

,  Mg  0-07  =  100*60  Scheerer 

13.'        " 

42-61 

3«-7:< 

0-20 

14-()l 

6*91 

,  Mg  0*77=98-13  Brown- 

14.         "         ** 

42-33 

3439 

0-47 

16-26 

6-95 

0-92,  Mg  0*46=I()0*77  Brx)wn. 

15.  Maricn8k(ga 

44-94 

30-29 

0-72 

1-15 

21-80 

1-4S 

,  Mg  0  15  =  100*53  Pusir. 

16.  Magnet  Cove, 

Ark.  44-43 

30-9; 

2-09 

0t>6 

16-61 

6-91 

0-95=100-G5  S.  &  B. 

17.  Salem,  Mass. 

44-31 

32*80 

ir. 

0-40 

16-43 

6-60 

1-47  =  100*91  KimbalL 

18.         "        *♦ 

44-32 

32-69 

0-59 

1702 

5*09 

-99*71  Balch. 

m 

With  Mn'  0*- 

. 

In  the  last  analysis,  the  mineral,  previous  to  analysi?,  had  been  dried  at  150°  0. ;  when  dried  at 
100  C,  it  afforded  1*3 1  p  a  of  water.  Traces  of  muriatic  acid,  and  also  of  sulphuric,  were  deUH*t- 
ed  by  Sjheorcr  and  Bromeis;  and  in  one  iiephelino  from  Mt.  Somma  they  found  0-22  of  the  former 
and  0-10  of  the  latter.  Other  analyses:  of  E.  fr.  Norway,  Scheerer,  Pogg.,  cxix.,  145;  N.  fr. 
Meiches  in  the  Vogelsgeb.,  A.  Knop,  Jahrb.  Min.,  1866,  686. 

Pyr.,  etc. — B.B.  fuses  quietly  at  3*5  to  a  colorless  glass.    Gelatinizes  with  acids. 

Obs. — Nephelito  occurs  both  in  ancient  and  modern  volcanic  rocks,  and  also  metamorphic  rocks 
allied  to  granite  and  gneiss,  the  former  mostly  ivi  glassy  crystals  or  grains  (sommiteU  the  lafer 
massive  or  in  stout  crystals  (eluDolite).  A  doleryte  containing  much  disseminated  nepheliue,  such 
as  occurs  at  Katzenbuckel,  near  Heidelberg,  has  been  called  nephdiruyphyre  and  nephdindolrryic  A 
granite-liko  rock  found  near  Miask,  in  which  elax)lite  replaces  quartz,  has  been  named  mux^c-/-. 
from  its  locality.  A  rock  composed  of  orthoclase,  eljcolite,  and  sodalite,  from  Ditro  in  Transyl- 
vania, is  the  diiroyte  of  Tschermak.     The  zircon-syenite  of  Norway  contains  much  elo^olite. 

Nephclite  occurs  in  crystals  in  the  older  lavas  of  Somma,  with  mica,  idoorase,  etc ;  at  Capo  di 
Bove,  near  Rome  (the  locality  of  the  pseudo-nepfieline)  •  in  the  clinkstone  of  Katzenbuckel,  near 
Heidelberg ;  at  Uamberg  in  llessia ;  Ausaig  in  Bohemia ;  Lobau  in  Saxon}*.  £l»olite  is  founa  at 
Brevig,  Stavern,  and  Fredericksvaru,  Norway,  imbedded  in  zircon-syenite ;  in  the  llmen  Mts., 
Urals,  along  with  white  feldspar,  brown  hexagonal  mica,  zircon,  pyrochlore,  etc.;  at  Mariens- 
kaja  in  the  Tunkinsk  Mts.,  Siberia,  with  graphite,  oaucrinite,  zircon.  The  crystal  measured  by 
S(»cchi  was  of  the  variety  sornmite,  or  davyn&,  occurring  at  Somma  in  a  geode  in  limestone  wilb 
SodaUte  (Pogg.  Erganz..  iii.  478,  1858) 

Eteolite  occurs  massive  and  cryatalb'zed  at  Lit<!hHeld,  Me.,  with  oancrinite ;  in  the  Ozark  Mtf., 
Arkansas,  with  brookite  and  schorlomite ;  in  a  boulder,  with  sodalite,  at  Salem,  Mass. 

Named  nepheline  by  Haiiy  (1801),  from  vtptXf,,  a  cloudy  in  allusion  to  its  becoming  cloudy  when 
Immersed  in  strong  acid;  ekeolUe  (by  Kluproth),  from  fA<it.>i,  oil,  in  allusion  to  its  g^asy  lustre,  the 
variety  having  been  made  a  distinct  species  earlier  by  Werner  (1808),  under  the  German  name  of 
FeUstein,  The  name  sommite,  derived  from  the  Vosuvian  locality,  given  in  1797  by  Delametherie, 
has  the  priority.  But  Werner  early  adopted  Haiiy's  name,  and  hter  authors  have  all  taken  tbt 
,-^o  course. 
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A  uineral  from  Norway,  of  a  yeUowish-brown  color,  called  phonUe^  is  rerj  much  like  elnoUte^ 
Kxtirdiag  to  Desdoiiseaux. 

AIL— Nephelite  or  elaiollte  is  liable  to  ready  alteration,  and  usually  produces  a  sseolite,  as  i?wm' 
<r/!»fe.  The  Ozarkite  of  Shepard,  according  to  Smith  and  Bnish,  is  UtomsoniUi  (q.  v.),  and  its  situa* 
Lcn  in  cayities  in  ebeolite  shows  that  it  is  a  product  of  alteration.  The  large  amount  of  soda  in 
Dvphelile  compared  with  the  silica  fits  it  especially  for  generating  zeolites.  Blum  attributes  berg- 
uinmte  to  the  alteration  of  oUeolite  (Fogg.,  Ixxzvii.  315,  and  cv.  1 3a). 

Gksickile  is  showu  by  Blum  to  be  a  pseudomorph  ailer  this  species.  It  differs  mainly  in  con 
Lining  several  per  cent,  of  water.  It  occurs  in  six-sided  greenish-gray  prisms  of  greasy  lustre, 
la Grc-enland,  having  0  A  1  =  135"  nearly;  and  also  at  Diuna,  in  Lewis  Co.,  N.  Y.,  witli  the  same 
aiglea,  for  the  moat  part,  although  the  results  of  measurement  vary  between  131^  and  139  .  The 
oTSCals  of  Diana  are  hexagonal  in  cleavage ;  yet  the  plaues  of  cleavage  are  ot^en  separated  by 
dyers  of  a  waxy  appearance,  without  lustre  or  cleavage.  According  to  Desdoiz^anx,  the  material 
of  the  crystals  acta  on  polarized  light  like  a  gum  or  colloid,  and  is  evidently  a  result  of  alteration. 
L«6!i]^n/e,  from  the  valley  of  Fleima,  in  the  Tyrol,  is  considered  by  Blum  a  similar  pseudomorph, 
ud  Dcsdoizeaux  sustains  this  conclusion.     See  furtlier  Finite,  under  Uydrous  Silicates. 

Elaeohte  has  been  observed  altered  also  to  mica  and  opaL  Davyne  is  regarded  as  altered 
:-2;>!jeUte,  due  to  the  introduction  of  carbonic  add,  as  stated  above ;  and  cancrinitt  is  supposed 
10  have  had  the  same  origin. 


304A.  CANCRINITE.   G,  Rose,  Pogg.,  xlvil  779,  1839. 

Hexagonal,  and  in  six  and  twelve-sided  prisms,  sometimes  with  basal  edges  replaced ;  0  A  |=r 
154' V, /a  ^=115^  53',  ^A^=154"  47';  also  thin  columnar  and  massive.  U.=5— 6.  G.= 
:s2-2'6.  Color  white,  gray,  yellow,  green,  blue,  reddish;  streak  unoolored.  Lustre  sub- 
Titreous,  or  a  little  pearly  or  greasy.    Transparent  to  translucent. 

CoMP.— Formula  the  same  as  for  ucphehne,  with  some  K  C  and  n  It,  ft  of  the  silicate  to  that 
•)f  the  carbonate  being  mostly  as  3  :  1.  Rose  found  no  water.  Analyses:  1,  2,  G.  Rose  (Fogg., 
Lv:i77yi;  3,  Pusirevsky  (Koksch.  Min.  Russl.,  iii.  76);  4,  6,  J.  D.  Whitney  (Fogg.,  Ixx.  4:a); 
6,  v.Struve  (Pogg.,  xc.  615);  7,  Pusirevsky  (1.  c);  8,  G.  Tsdiermak  (Ber.  Ak.  Wieu,  xliv.  134); 
S.  Pisani  (Ann.  Ch.  Phys.,  IIL  Ixvii.) : 


Si 


Jbl       Ca       Na        & 


1.  Omen  Mts.               4o-59 

28-29 

7-06 

17-38 

0-57 

6-88 

i          '*                      40-26 

2«-;i4 

6-34 

17-66 

0-82 

638 

i          "                 (1)35-96 

29-57 

6-68 

18-53 



6-o5 

i  Litchfidc,  ydJUyw      37*42 

27-70 

3-91 

2u-i'8 

<)-67 

5-95 

5       "          greenish  37*20 

27-59 

5*26 

20-46 

5-50 

5-92 

•.  Tankinsk  Mta.        38-83 

28-56 

4-24 

20-37 

(C  A 

:.         "                     37-72 

27-76 

3-11 

•^l-GO 



5-61 

'-  Dilro                          37-2 

8U-3 

5-1 

17-4 



6-2 

if  Borkevig                  41*52 

28-09 

4'il 

17-15 

3-60 

— =100  27  G  Rose. 

=ii9-70  G.  Rose. 

3-70, f^o,Mu019,S0:i2- 99-50 P. 
2-82,  Mu,  fe  0^6=101.-31  Wh. 
:i-:i8,  litn,  3Po  0-27  Whitney. 
(C  All)  b-51  =  100  Struve. 

407  =  99-86  Pusirevsky. 
4-0=99-2  Tschermak. 
6-60=101-07  PisuuL 

G.=2-4I8,  yellow,  fr.  Litchfield,  Me.,  Whitney;  2-461,  green,  ib. ;  2-489,  roso-red  (anal.  8),  fr. 
Fjoen  Mts.,  Pusirevsky;  2-4.)4,  yellow  (anal.  7),  fr.  Tunkinsk  Mts.,  id.;  242,  fr.  Ditro  (anal  8), 
Tjchermak;  2'4o4,  Hr.  Barkevig,  Pisani  (anal.  9). 

Cancrinite  is  dosely  like  nephelite  in  crystalline  form,  and  it  is  probably  identical  with  it  in 
iLcmic  ratio,  excepting  the  carbonate  and  water,  which  may  be  due,  as  stated,  to  alteration. 
I)aTTnc  is  intermediate  in  composition,  and  difiers  only  in  that  it  has  the  carbocic  acid  combined 
Tiih  lime  alone. 

Whitney  found  a  trace  of  chlorine  in  his  analyses.  The  red  color  of  the  Miask  cancrinite  is 
^Qe  to  disseminated  grain?  of  hematite,  according  to  Kenngott,  who  also  found  cak'ite  in  micro- 
^i«pic  grains,  and  suggests  that  this  may  be  tho  source  of  the  carbonic  add  of  cancrin.te. 

Pyk,etc.— In  the  dosed  tube  gives  water.  B.B.  loses  color,  and  fuses  (F.  =  2)  with  intu- 
aesceuce  to  a  white  blebby  glass,  the  very  easy  fusihiHty  distinguishing  it  readily  from  nepheUte. 
£3er7esces  with  muriatic  acid,  and  forms  a  jelly  on  heating,  but  not  before. 

0b8.— Found  at  Miask  in  the  Urals:  of  citron-yellow  color  at  the  Marienskoy  grapliile  mine  in 
t^e  Tunkinsk  Mt&,  400  versts  west  of  Irkutsk,  in  a  coarse  granite,  with  zircon,  cak-ite,  and 
D^agDetite ;  at  Barkevig,  in  the  I/angesund-fiord,  Norway,  whitish  and  pale  yellowish,  with  blue 
«odsii!e  and  -^  bergmannice ;  '*  at  Ditro  in  Transylvania,  pale  flesh-red,  in  the  rock  called  dUroytt, 
aot^isting  of  orthoclase,  elisolite,  and  sodalita  (anal.  8).  In  crystals  and  massive,  with  blue  soda- 
lite,  a  Utchfield,  Me. 
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Alt.— Oocnrs  altered  to  natrolite  {bergmannile) ;  tlie  cancrinite,  as  Sfemann  and  Pigani  observe 
first  losing  its  translucence  and  then  passing  to  the  fibrous  condition  and  uaturo  of  the  zeolite. 


306.  SODAIiITII. 


SodaUte  (fr.  Greenland)  Th4mison,  R.  Soa  Ed.  Tr.,  ▼.  887,  read  Nov.  181C 
PhiL  Mag^  xmvl  303,  1810. 


Isometric.  In  dodecaJiedrons,  f.  3 ;  also  4,  5, 10, 11, 14.  Cleavage :  dode 
cahedral,  more  or  less  distinct.  Twins :  hexagonal  prisms,  terminating  in 
12  planes  forming  6  prominent  triangular  ridges  of  120°,  radiating  from  the 
centre,  and  arising  from  a  combination  of  dodecahedrons.     Also  massive. 

H.=6-5-6.  G.=2136-2-26,  Vesuvius ;  2401,  fr.  Scarrupata,  v.  Eath 
2-289,  Ural;  2*37,  Greenland;  2-294-2-314,  Salem,  Kimball.  Lustn 
vitreous,  sometimes  inclining  to  greasy.  Color  gray,  greenish,  yellowish 
white ;  sometimes  blue,  lavender-blue,  light  red.  Subtransparent — trans 
lucent.     Streak  uncolored.     Fracture  conchoidal— uneven. 

Oomp.— (i]!ra»  +  jXl)"Si*+iNaCl=(Na7Si»+3*l"Si»+2NaCl=Smca  371,  alumina  31-7 
soda  19*2,  sodium  4*7,  chlorine  7 '8=  100.  The  name  alludes  to  the  wda.  J.  D.  Whitney  suggcstj 
that  the  blue  color  may  be  owing  to  ferric  acid  present. 

Analyses:  1,  Ekeberg  (Thomson's  Ann.  PhiL,  L  lo4);  2.  Thomson  (I  c.);  8,  Arfvedson  (JahreFb^ 
iL  97);  ^  6,  Rammelsberg(Min.  Oh.,  702);  6,  v.  Rath(ZS.'G.,  xviii.  621);  7,  Hofmann  (Pog;^'.,  xivii 
377) ;  8,  V.  Bore  (Pogg.,  lixviii  413);  9, 10,  Whitney  (Pogg.,  hue  431);  11,  J.  P.  Kimball  (Am.  J, 
ScL,  il.  xxix.  67);  12,  D,  M.  Balch  (Proc  Essex  Inst,  Salom,  iv.  4): 


Si 


3tl       Fe     Ca       ]fra       01 


1. 

Greenland 

86-00 

32-00 

0-16 



25-00 

6-75 =99-90  Ekeberg. 

2. 

(1 

38-52 

27-48 

I-OO 

2-7 

28-50 

3-uO,  ign.  2-1=98-80  T. 

3. 

Vesuvius 

35-99 

32-59 

66-55* 

6-30=100-43  Arfvedson. 

4. 

»( 

38-12 

81-68 





24-37 

6-69=100-86  Ramm.,  G.=2-1S6. 

6. 

gn. 

38-7tt 

«4-62 





23  43 

2-55=99-36  Ramm. 

6. 

Scarrupata 

37-30 

27  07 

4-03 

0-43 

lG-43 

6-96,  ig  0-73,  K  1-19,  Na  4-61,  ign.  8-1 2= 
101-77  Bath 

7. 

Ilmen  Mts. 

38-40 

82-04 

0-32 

24-47  » 

7-10=102-33  Hofmann. 

8. 

La  mo,  Norway 

88-t<6 

30-82 



1-21 

22-0:< 

und.\  K  0-51,  Mg  0-44=93-87  Bore. 

9. 

Litchfield,  Me. 

37-30 

32-88« 



23-SG 

6-tf7,  K  0-59=101-60  Whitney. 

10. 

((         ti 

37-t)3 

80-93 

1-08 

25-48 

,  rest  undeLy  Whitney. 

11. 

Salem,  Mass. 

87-83 

32-70 

ir. 

24-31 

6-99-101-33  KimbalL 

12. 

it             u 

87-64 

32-16 

— 

0-85 

18-94 

6-45,  Na  4-18-99-61  Balch,  G.-2-30. 

*  With  aoine  potuh. 

^  Traoea  of  Sn,  Mn,  W,  and  Mo.              •  With  some  Fo'  o". 

Pyr.,  etc. — In  the  closed  tube  the  blue  varieties  become  white  and  opaque.  B.B.  fuses  witi 
intumescence,  at  3*5—4,  to  a  colorless  glass.  Decomposed  by  muriatic  and  nitric  adds,  witli  sep* 
aration  of  gelatinous  silica. 

Obs. — Occurs  in  mica  blate,  granite,  syenite,  trap,  basalt,  and  volcanic  rocks,  and  is  often  associ 
atod  with  nephelite  (or  elffiolite)  and  eudlalyte.  With  sanidine  it  forms  a  sodalito-irachyle  at  Sciirru< 
pata  in  Ischia,  in  which  also  occur  augite,  titanite,  and  magnetite  in  crystals.  Found  in  We^1 
Greenland  in  mica  slate,  along  with  feldspar,  arfvedsonitc,  and  eudialyte ;  at  Vesuvius,  on  Moutc 
Somma,  in  white,  translucent,  dodecahedral  crystals,  with  pyroxene,  mica,  and  rarely  in  gri.H;i) 
dodecahedrons,  with  cubic  planes,  in  limestone  along  with  idocrase  and  nepheUne;  massive  and 
of  a  gray  color  imbedded  in  trap  at  the  Kaiserstuhl  in  Brisgau ;  also  near  Lake  Laach :  in  Sicilyj 
Yul  di  Noto,  with  nephelite  and  analcite ;  at  Miusk,  in  the  Ural,  blue  in  the  granite-like  roclj 
called  miasqfte^  with  elieolite  and  feldspar;  Sedlowatoi,  in  the  White  Sea,  with  eudialyte;  in  nodu^ 
.ar  masses  at  Lamoe  near  Brevig,  Norway,  of  a  lavender-blue  color,  with  elaeoUte,  wohlerita 
and  rarely  eudialyte. 

A  blue  variety  occurs  at  Litchfield,  Me.,  massive,  with  distinct  cleavage,  associated  with  eltoo 
titi\  zircon,  and  cuncrinite ;  a  lavender-blue,  in  a  vein  in  syenite,  at  Salem,  Mass.,  violet  to  azun- 
hkaid,  with  eksoUte,  orthoclase,  biotite,  and  zircon. 
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Bcrgemann  obtained  for  a  greenish  minera]  haying  Q.= 2*602,  occurrmg  with  elaeolite  at  BreT-g 
in  Norway  (Pogg.,  Imiv.  492),  Si  46-03,  ftl  28*97,  J?Ia  21*48,  01  7*48,  P  086,  Ca,  J?o  <r.=:99-77: 
it  giyes  the  formula  of  anorthite  (oxygen  ratio  1:3:6)  with  an  addition  of  some  chlorid  of  aodi- 
oni ;  but  it  may  be  only  an  impure  sodalite. 

Xamed  in  allusion  to  its  oontaluing  soda. 

Alt— Sodalite  occurs  altered  to  kaolin,  like  the  feldspars,  and  also  in  conditions  of  partial 
change. 

An  altered  sodalite  from  Greenland  afforded  Rammelsbeig  Si  43*20,  Xl  82*64,  Ca  3'uO,  5fa  1 1*4*2. 
CI  fr.,  tL  (by  loss)  9*84,  giving  for  ti,  ^\,  Si,  £r,  tlie  oxygen  ratio  1:4:6:2,-  but  it  is  not  regarded 
by  this  chemist  as  a  distinct  chemical  compound. 

Trolle-Wachtmeister  found  a  VesuTian  sodalite  to  contain  (Pogg.,  it  14)  Si  50*08,  &  27*64,  ^a 
20-96,  d  1*26=100*84,  which  must  have  been  either  yery  impure  or  altered. 

306.  LAPIS-LAZniX  l^nipttpoi  Theophr.  Sepphiros  Flin^  xxxyil  39.  Sapphirus  Agruu, 
Fofis.,  288,  1546.  Gyaneus,  Lapis  Lazuli  (Lapis  Azul  Arab.t  unde  nomen  Asuri,  aut  Lazuli),  B» 
de  Buoi^  Lap.,  273,  1686.  Lapis-Lazuli,  Lazur-Sten,  Jaspis  colore  cceruleo  cuprifer,  WalL^  Min., 
97,  1747.  Lapis-Lazuli,  ou  Pierre  d'Azur,  Fr.  Trl.  Wall.,  i.  186,  1758.  Zeolites  Bloa  (=Blue 
Zeolite],  Lapis  Lazuli,  Oronst,  100,  1758.  Zeolithus  cssruleus  v.  Bom^  Lithoph.,  I  46,  177*2. 
Lasurstein  Germ.    Natiye  Ultramarine.    Outremer  i>. 

Isometric.  In  dodecaliedrons,  f.  3, 4.  Cleavage :  dodeoahedral,  imperfect. 
Commonly  massive,  compact. 

H.=5— 5"5.  G.=2"38— 2'45.  Lustre  vitreous.  Color  rich  Berlin  or 
azure-blue,  violet-blue,  red,,  green  ;  also  colorless.  Translucent — opaque. 
Fracture  uneven. 

Comp. — A  silicate  of  soda,  lime,  and  alumina,  with  a  sulphid  probably  of  iron  and  sodium. 
AimJyses  :  1,  Klaprotli  (Beitr.,  i.  189) ;  2,  Gmelin  (Schw.  J.,  xiy.  3i9) ;  3,  Kuhler  (Raram.  Min.  Ch., 
710);  4,  Schultz  (ib.);  6,  Varrentrapp  (Pogg.,  xlix.  515);  6,  y.  Hauer  (Verb.  G.  Reichs.,  1860,  86); 
7,  F.  Field  (Q.  J.  Ch.  Soc,  iy.  831) ;  8,  Schaltz  (L  c.) : 


Si        £l     7e 

Ca 

Sa 

n      5 

1.  Orient 

46*0     14*6     3-0 

17*6 

2*0    4*0,  C  10*0=97-0  Klaproth. 

2. 

49        11        4 

16 

8 

ir.     2,  Jig  2=92  Gmelin. 

«.       " 

45r.3   12*33  212 

23-56 

11-45 

0*86  3-2-i,  CI  0*42,  37=98*78  Kohler. 

4.       " 

43-26  20*22  4**20 

14*73 

8*76 

5*76,  S  3*16=  lOO  Schultz. 

5.  Bochafei  45*50  31*76    tr. 

3*52 

9-09 

0*12  6*89,  Fe  0*86,  01  0*42,  S  0*95=98*11  Vurrentr. 

6.  Ditro        40*54  48*00  0*86     1*14  [12*54]  1-92 =  100  Hauer. 

I.Andes       66-9     20*0    0*1      101     -^ ,  S  29  Field. 

8.      **  45*70  25-84  1*30     7*48    10*55  4*82,  S  8*96,  ^  1*35=100  Sdiultz. 

Pyr.,  etc. — Heated  in  the  closed  tube  gives  off  some  moisture ;  the  variety  from  Chili  glows 
vith  a  becUe-green  light,  but  the  color  of  the  mineral  remains  blue  on  cooling.  Fuses  easily  (8) 
Trith  intumescence  to  a  white  glass.  Decomposed  by  muriatic  acid,  with  separation  of  gelatinous 
lilica  and  evolution  of  sulphurottcd  hydrogen. 

Obs. — It  is  usually  ibund  in  syenite  or  crystalline  limestones,  associated  often  with  pyrite  and 
mica  in  .scales. 

Occurs  of  a  deep  blue  color  in  Siberia,  at  Bucharei,  in  limestone,  with  pyrite,  apatite,  and  glau- 
colite;  near  the  river  Talaja,  and  also  the  Bystraja,  in  the  Lake  Baikal  region,  in  a  crystalline  lime- 
BVine  containing  mica,  in  syenite ;  also  on  the  Sliidianka  in  the  same  region ;  at  Ditro  iu  Transyl- 
rania,  in  a  homblendio  vein  in  syenite ;  in  Persia;  China;  Thibet;  at  Bardaksdian  in  Tartary; 
in  the  Andes  of  Ovalle,  near  the  sources  of  the  Oazadero^and  Yias,  tributaries  of  tho  Rio  Grande, 
in  a  granitic  rook.    On  the  banks  of  the  Indus  it  is  disseminated  in  grayish  limestone. 

Tbe  richly  colored  varieties  of  lapis  lazuli  are  highly  esteemed  for  costly  vases  and  ornaniental 
furniture ;  also  employed  in  the  manufacture  of  mosaics ;  and  when  powdered  constitutes  the  neh 
and  durable  paint  called  ultramarine.  B.  de  Boot  g^ves,  in  his  work  above  referred  to,  the  method 
employed  for  making  artificial  ultramarine.  An  ultramarine,  chemically  prepared,  equal  to  that 
from  native  lapis  lazuli  in  color  and  permanency,  and  now  extensively  used  in  the  arts,  contains, 
according  to  Varrentrapp, 

Si  45-604,  S  8*880,  3kl  23*304,  Ca  0021,  S^a  21-476,  i  1-752,  S  1*686,  Fe  1*063,  CI  <r.=98-785. 

Digitized  by  ^OOQ IC 


333 


OXYGEN  CX)MPOrrNDB. 


293 


307.  HAtiYNITB.  Latiallte  (fr.  Uio  Gampagna,  ancient  Latium)  Gismxmdi,  in  Mem.  read  u 
1 80.>,  l^fore  the  Acad,  de  Liucei  at  Rome,  but  unpublished.  Haiiyne  Bruun-Neergardy  Scliw. 
J.,  iv.  417,  1807,  J.  d.  M.,  xxi.  365,  1807.  Auiua  Hal  Berzeline  L.  A.  Necker,  BibL  Univ.,xlvi 
52,  18il,  Regne  Min.  Paris,  1835;  v.  Eaifi.  ZS.  G.,  xviil  646,  1866=Marialite  Iiyl:o-G\» 
mondina  ottacdrica  Med.  Spado, 

Isometric*.     In  dodecahedrons,   octahedrons,   etc.,   f.  3 — 7 ;    also  witli 
))hines  3,  3-3.     Cleavage :   dodecahedral  distinct.     Twins :    composition 

face  octaliedral,  as  in  f.  2ii3| 
parallel  to  all  the  planes  1 ;  aiid 
I.  294,  parallel  to  one  plane 
with  faces  of  the  dodecahe 
di'on.  Commonly  in  rounded 
grains  often  looking  like  crya 
tals  with  a  fiised  surface. 

II.=5-5-6.  G.=2-4— 2-5 
Lustre  vitreous,  to  soniewlia 
greasy.  Color  bright  l)lue,skj 
blue,  greenish-bme ;  aspara 
gus-green.  Streak  slightl; 
bluish  to  colorless.     Subtran^ 


Albano. 


Albano. 
parent  to  translucent. 


Fracture  flat  conchoidal  to  uneven. 


Var. — For  the  mineral  fr.  Marino,  G. =2*833,  Gmelin;  fr.  Vesuvius,  G.=2-464,  Ramm.;  t 
Melfi,  G. =2-460,  Scacchi;  fr.  L.  Laach,  2*481,  v.  Rath.  The  white  variety  from  near  Albano 
Berzehm  of  Necker,  according  to  v.  Rath  (L  c,),  from  whom  figs.  2,03,  294,  representing  twins  ofi 
are  taken.  Vom  Rath  remarks  that  the  mineral  analyzed  by  Gmelin  (Obs.  do  I&uyna,  etc, 
which  has  been  referred  to  berzeline,  was  a  mixture 

Oomp^i  Na«+  ^  *1)'  gi»  +  Ca  S=(NaYSi''-f3  Xl'^  Si»  +  4  6a  S=Silica  32*0,  alumina  27'4.  Ua 
9*9,  soda  16*5,  sulphuric  acid  14-2=100.  Analyses:  I,  Gmelin  (Obs.  de  II..  Ueidlb.,  1814, Schi 
J.,  xiv.  325,  XV.  1);  2,  Vairentrapp  (Popg.,  xhx.  515);  3-5,  J.  D.  Whitney  (Pogg.,  Ixx.  4:-;i 
0,  Rammelsberg(Pogg.,  cix.  577;;  7,  id.  (ZS.  G.,  xii.  27. S);  8,  v.  Rath  (ib.,  xvL  84);  9,  v.  Rath(ii 
xviil  547) : 


Si 

il 

1. 

Marino 

35*48 

28-87 

2. 

Niederm'g 

35mU 

27-41 

3. 

<; 

3S-90 

28-07 

4. 

(t 

84-83 

28-61 

5. 

Mt.  Albano 

32-44 

27-75 

6. 

Vesuvius  (fj 

34*06 

27-64 

7. 

Melfi 

34*88 

29*34 

8. 

L.  Laach    (f) 

3311 

27*86 

9. 

BerzeLirui 

3r70 

28-17 

3Pe 

116 


0-31 


<r. 


1-05 


Mg 


0*7() 
0-22 


12-00 
12-55 

7*50 

7-23 

9-96 

10*60 

6*54 

11-70 

10-86 


Na 

912 

19*28 
18*57 
14-24 
11-79 
14*47 
15*39 

ai3 


i        ft  S 

15-65  [:V46]'»  12*39  Gmelin. 

12*60,  Fe  0*1 7.  CI  0*5S 
8  0*24  =  98-34 
1 2*01  =  100-73  Whimc 
12-13  =  101-58  \S\i\ixA 
12*98=99-7  7  ^Vhituo 
ll-25=H.0*;io  Raram 
11*08,  CUr.r=9y*nR 
1-2-54,  C1«.-33=I0-S  01 
12-15,  CI  0-66,  Na  0-4i 
=  101*21 


2*40 
4*96 
3-76 
1*12 
4-64 


6*2 


0*20 
0*48 


'  H.  8,  and  loss. 


The  haiiynite  from  Niedermendig,  according  to  Whitney,  corresponds  in  composition  to  2  ha^ 
nite-+-l  nosite. 

Pyr.,  etc. — In  the  closed  tube  retains  its  color.  B.B.  in  the  forceps  fuses  at  4  5  to  a  wli 
glass.  Fused  with  soda  on  charcoal  affords  a  sulphid,  which  blackens  silver.  Decom posted 
muriatic  acid  with  separation  of  gelatinous  silica. 

Obs.— Occurs  in  the  Vesuvian  lavas,  on  Somma ;  at  Melfl,  on  Mt.  Vultur,  Naples,  In  a  kind 
lava  called  Uadyrtophyr^  a  black  to  brown  rock  containing  the  haiiynite  disseminated  through 
of  black,  g^cn,  blue,  red,  and  brown  colors,  and  also  white,  and  sometimes  red  inside  and  h 
outside ;  in  the  lavas  of  the  Campagna,  Rome,  and  also  in  the  peperino  of  Mnrino  and  Lari^ 
near  Albano,  of  sky-blue,  bluish-green,  and  sometimes  opaline,  also  white  {perzeiine) ;  iu  basall 
Niedermendig  and  Mfiyen,  L.  Laach,  in  a  trachytic  rock  j  at  Mt.  Dor  in  Puy  de  Dome :  at 
Michacrs,  AzoroB. 
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Xamed  afVer  the  ciystallographer  and  mineralogist  Huiij. 

Alt.— The  variations  in  the  analyses  as  to  water  present  show  a  tendency  to  hydration  and 
(>  other  changes  in  the  mineral. 

Ittxebite  Oinelin  (Schw.  J.,  xxzvi.  74,  1822);  Skolopsite  v.  Kobdl  (Gel.  Anztig.,  xxviii.  G38, 
1 841)).  Rammelsberg  has  shown  (Ber.  Ak.  Berlin,  18(i2,  ISt'A)  that  ittuerite  and  skolopsite 
are  probably  altered  haiiyuito  or  nosite.  Ittnerite  contains  10  to  12  p.  c.  of  water,  and  seolopsite 
vdri-s»  in  tho  water  from  none  to  10  p.  c.  Ittuerite  occurs  in  translucent  dodecahedrons  or  granular 
mafJHive,  with  II. =5-5;  G.=2'37 — 240;  color  dark  bluish  or  ash-gray  to  smoky  gray;  lustre 
resinous,  and  comes  from  Kaiserstuhl  near  Freiberg,  in  Brisgau,  Sasbach,  and  Endiugen. 

Seolopsite  occurs  granular  massive;  H.=5;  G.=2-6»,  color  grayish-wliito,  to  pale  reddish* 
gray,  and  is  from  Kaiserstuhl,  and  occurs  in  the  same  rock  with  ittnerite  (Fischer,  Ber.  Gres. 
Freiburg,  1862). 

Analyses:  1,  Gmelin  (L  c);  2,  J.  D.  Whitney  (Pogg.,  boL  442);  3,  Rammelsberg  (Ber.  Ak. 
Berlm,  18(>4,  171);  4,  v.  Kobell  (1.  c.);  5,  fiammelsberg  (L  c,  11 1862,  245);  6,  id.  (ib.,  1864,  172): 

Si         %1       9e     Ag     Oa       l^Ta        £        ^         3        CI 

1.  mnariic       84-02    2840    0-62    7-27     1216     156     10-76*   2'86     0-73=98-36  Gmelin. 

2.  "  35-69  29-14      6-64  12  57  120  [9-83]    4-62  1-25=:  1<»0  Whitney. 

3.  "  87-97  ?,i)-50'»    0-76  3-42  789  1-72  12  04    4*01  0-fi2=98-93  Ramm. 

i.  ScolopsUe  4406  17-86     2*49  2-23  16'34  12*04  1-30     4*09  0-56=lo0*97  KobelL 

6.         "  34-79  21-00     270  2-67  1510  11-96  2  80  829     4*39  1-36  =  100  05  Ramm. 

6.         *•  38-60           19-29  180  12-21  10-84  2-18  [10  25]  3-66  1*27  =  100  Ramm. 

•  With  H  8.  b  with  a  Httle  Fe«  0«. 

Scolopsiie  was  named  from  trxoXoi/^,  a  splinter^  (torn  its  splintery  fracture. 

308.  NOSITB.  In  ripis  (L.  Laach)  lapillos  elegantiores  et  sapphiros  reperire  est,  Frehema^ 
Orig.  Palatinarum,  ii.  38,  1612.  Spinellan  Nose^  Noggerath's  Min.  Stud.  Geb.  Niodderrhein,  I09, 
J.  de  Phys.,  Izix.  160,  1809.  Spinellan,  Nosian,  iT/a/^r.,  Breitr.,  vl  371,  1815.  Iliiuyne  pt.  No- 
sean,  Nosin,  some  aiUhora. 

Isometric,  like  haiiynitc.     In  dodecahedrons.     Often  granular  massive. 
n.  =  5'5.     G.=2'25— 2*4.     Color  grayish,  bluish,  brownish ;  sometimes 
Ulack.     Translucent  to  nearly  opaque. 

Comp.— (i  5ra»+f  Sl)»  §i"  +  4  T^a  3=(5fa»)«  Si»  +  3  Xl»  Si»  +  2  iffa  5=Silica  36-1,  sulphuric  acid 
90,  alumina  31*0,  soda  24*9  =  100.  A  little  chlorid  of  sodium  is  also  present ;  ratio  of  chlorid  to 
i-ilphate  about  1:10.  , 

.\nalv««<>s:  I.  2.  Bergmann  (Bull.  Sci.,  1823,  iii.  406);  3,  Varrentrapp  (Pogg.,  xlix.  515);  4,  5, 
J  D.  Whitney  (Pogg..  Ixx.  431);  6-0,  v.  Rath  (ZS.  G.,  xvi.  86): 

9e       Ca    ]^a        &     CI        9 

1-67     1-14  10-56 8-16,  5ln  1-00=9911  Borgm. 

1-28     8-14  12-24 11-56,  Sin  0*50= 99-59  Bergm. 

006     l-i2  17-84     l-8o  0-65     9-17=99-22  Varrentrapp. 
I  n-Ai  J  '''^9  2-^*l'^  I  ^.^'J  n.«i  i  7-06=l00-34  Whitney. 
f  "*^]]-62  2297  P^^  "^^^7-13  =  100-99  Whitney 

0-75     1-20  23-33     0-83  0*71     7*52,  fe  0-34= 100- 18  Rath,  G.= 

2-281. 

0-47     0-63  28-90     215  1-05     7-.'^<)= 100*64  Rath,  G.  =  2-299 

0-91     2-37  20-60     2-02  0-70     7-34=100  Rath,  G.  =  2-336. 

0-28     405  20-75     037  1-08  1000=100  Rath,  G.  =  2  399. 

Klaproth,  in  his  analysis  (Beitr.,  vi.  375),  obtained  §i  43-0,  Si  29-6,  Fe  20,  Ca  15,  Na  19-0,  S 
1-0,  ft  2-5=98-5. 

Fyr.,  etc. — ^B.B.  like  hauynite.    Gelatinizes  in  adds,  yielding  no  sulphuretted  hydrogen. 

Obs.—From  near  Andemach  on  the  Rhine,  at  Lake  Laach,  in  loose  blocks  consisting  largely 
of  a  glassy  feldspar,  with  mica,  magnetite,  and  occasionally  zircon,  occupying  cavities  in  the  fold* 
spar,  in  small  grains  or  crystals ;  also  found  at  Rieden  and  Yolkersfeld  in  a  leucite  rock. 

Named  after  K.  W.  Nose  of  Brunswick. 


Si       Si 

1. 

SS-.-iO  29-25 

2. 

u 

.S7-00  27-50 

8. 

.< 

85-99  32-57 

4. 

(1 

3«-52  2954 

5. 

u 

36-53  2942 

6. 

It 

dk.h/L 

36-72  2908 

7. 

te 

hJu-gy. 

36-69  28-45 

8. 

i( 

gnfu 

36-46  29  61 
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309.  UEinorrB.  Weisse  Granaten,  Weisse  granat-funnlge  Schorl-Crystalleii  {ft.  Yesuviiu)^ 
J,  J.  FerbeTj  Briefe  bus  Walschland,  165,  176,  etc,  1778.  Basaltes  albus  polyednts  granati- 
forniis,  etc,  v,  -Som,  Lithoph.,  ii  78,  1775.  Scborl  blanc  Dr.  Trl  of  Ferber.  Grenata  Wanci 
calcines  (fr.  Vesuvius,  where  called  Oochio  di  Pemioo,  Rome,  etc)  de  Sausstae,  J.  do  Phv&, 
vii.  21,  1 776.  (Eil  de  Perdriz,  Greuats  blancs,  alt^r^s  par  uue  yapeur  acide  qui  ayant  dissout  Ic 
fer  a  laisse  les  gr^nats  dans  un  ^tat  de  blancheur,  Sage^  Min.,  L  317,  1777  ;  de  Lisle^  ii.  3:)0, 
1783.  Weisse  Granaten  Hoffm.,  Bergm.  J.,  454,  474,  1789.  White  Garnet  Leucit  Wem., 
Bergm.  J.,  i.  489,  1791,  Hopfner's  Mag.  N.  HelTet,  iv.  241.  Leucite  K,  J.  d.  M.,  v.  260,  1799. 
Amphig^ne  H^  Tr.,  il  1801. 

Isometric.  Usual  form  the  trapezohedron  (f.  295).  Cleav- 
age :  dodecaliedral,  very  iin]>erfect.  Surfaces  of  crystals 
even,  but  seldom  shining.  Often  disseminated  in  grains; 
rarely  massive  granular. 

II.=5-5-6.  G.=2-44— 2-56.  Lustre  vitreous.  Color 
white,  ash-gray  or  smoke-gray.  Streak  uncolored.  Translu- 
cent— opaque.     Fracture  conchoidal.     Brittle. 

Oomp — 0.  ratio  1 :  3 :  8 ;  It  Si+  Si  Si*=Silica  55-0,  alumina  28*6,  potash  2 1ft =100.  Analyses 
1-4,  Klapi-oth  (Beitr,  iL  39);  6,  Arfvodson  (AfhandL  i  Pys.,  vi.  1H9);  6,  Avdejef  (Pogg.,  Iv 
107);  7-9,  Rammelaberg  (Pogg.,  xcviii.  142);  10,  11,  Bischof  (Lehrb.,  ii.);  12,  Rammelsbcrj 
(Miu.  Ch..  999) ;  13-15,  Bischof  (L  c.) ;  16,  Rammelsberg  (Pogg..  xcviiu  150) ;  17-20,  Bischof  (I.  a); 
21,  A.  Knop  (Jahrb.  Min.,  1865,  685): 


gi 


£1       Oa      ]$ra       ti 


ti 


1. 

Vesuvius 

53-750 

24-625 



21-350 

=99-725  Klaproth. 

2 

ti 

53-50 

24-25 



20-09 

=97-84  Klaproth. 

3. 

Pompeii 

64-50 

23-50 



19-50 

=97-50  Klaproth. 

4. 

Albano 

54- 

23- 

21' 

— =99  Klaproth. 

6. 

Vesuvius 

66-10 

23-10 





21-16 

— ,  Fo  0-95=101-30  ArfVodson. 

6. 

u 

5G05 

2H-03 

tr. 

1-02 

20-40 

=100-50  Avdejef. 

7. 

(1 

56- 10 

23-22 



0-57 

20-59 

— =  1  ( IO-4 8  Rammelsberg. 

8. 

tt 

50-25 

23-26 

0-32 

0-43 

20-04 

=  1 00-40  P^mmelsberg. 

9. 

<t 

(3)  56-48 

2314 



u-r,o 

19-78 

0-52= 100-42  Rammelsberg. 

10. 

Ci 

57-84: 

22-85 

0-20 

6  04 

12-45 

0-59,  Fe  014=100-11  Bischof. 

11. 

iC 

56-49 

*22-99 

(r04 

3-77 

15-21 

1-48=99-98  Bischof. 

12. 

u 

57-24 

22-96 

0-91 

0'93 

18-61 

— =100  G5  Rammelsberg. 

13. 

if 

55-81 

24-23 



8-83 

10  40 

=99-27  Bischof.     G.=2-619. 

14. 

L.  Laach 

54-36 

24-23 

3-90 

16  52 

0-04=99-65  Bischof. 

15. 

(( 

56-22 

23-07 

0-28 

6-40 

13  26 

=99-06  Bischof. 

16. 

Rooca  Monftns 

I  (J)  56  36 

23-15 

0-25 

0-25 

19  31 

0-74,  01003=10009  Ramm.  G.=2*441 

17. 

(( 

67-28 

22-44 

1  75 

17-12 

1-41  =  100  Bisdiof. 

18. 

(t 

58-10 

22-76 



1-78 

17. 36  Bischof. 

19. 

(t 

56-45 

24-35 

1-98 

17-43  Bischof. 

20. 

i( 

56-32 

23-99 



2-15 

17-64  Bischof. 

21. 

Vogelsberg 

(f)  66-61 

22-92 

1-68 

2-95 

13  65, 

Fe  2-83=100-14  Knop.           *• 

Potash,  regarded  long  as  an  alkali  exclusively  of  the  vegetable  kingdom,  was  first  found  among 
minerals  in  this  species  by  Klaproth,  whose  earliest  analysis  was  made  in  1 796. 

Rammelsberg  does  not  find  the  large  proportion  of  soda  announced  for  some  kinds  by  BiscfaoC 
According  to  Deville,  the  leucite  of  the  modern  V'jsuvian  lavas  contain  more  soda  than  that  of 
the  ancient  of  Somma,  the  ratio  of  soda  to  potash  in  that  of  the  lava  of  1855  being  1  :  2*09;  in 
the  1847,  I  :  1-67 ;  and  in  the  Somma,  1  :  8-21.  Specimen  for  anal.  7  is  from  lava  of  1811,  color- 
less, transparent,  G.=2-480;  for  8,  id.,  in  grains;  for  9,  10,  pure  crystals  from  the  Vesuvian 
eruption  of  Ap.  22,  184?;  for  11,  id.  of  Fob.  10,  1847;  for  12,  id.  of  January,  1857;  for  13,  date 
of  eruption  not  st-ated;  for  14,  15,  small  crystals,  extemallv  somewhat  altered";  Itt,  largo,  fragile^ 
yellow  crystals,  of  feeble  lustre  and  little  hardness;  17,  tne  same;  18-'i0,  of  difierent  parts  of 
same  crystals.  18  the  exterior,  20  the  interior,  and  19  an  intermediate  portion. 
By  spectral  examination,  Richter  has  detected  lithia  in  the  Vesuvlau  leucite. 
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Pyr^  etc.— B.B.  infusible ;  with  oobalt  solution  gives  a  blue  color  (alumina).  Decomposed  by 
loriatic  add  without  gelatinization. 

Obfcr— Lcacite  is  confined  to  Tolcanic  rocks,  and  to  those  of  certain  parts  of  Europe.  At 
Tesuvius  and  some  other  parts  of  Italy  it  is  thickly  disseminated  through  the  lava  in  grains,  and 
liiename  teueUophyr  and  also  amphigenyie  has  been  given  to  such  lavas.  It  is  a  constituent  in  the 
aepheliii-doleiTte  of  Merehes  in  the  Yogelsberg  (anaL  21);  abundant  in  trachyte  between  Lake 
Laadi  and  Andemach,  on  the  Rhine.  Vesuvius  presents  the  finest  and  largest  crystallizations. 
Xear  Rome,  at  Borghetta  to  the  north,  and  Albauo  and  Frascati  to  the  south,  some  of  ihe  older 
ijras  appear  to  be  almost  entirely  composed  of  it 

The  leocitic  lava  of  the  neighborhood  of  Rome  has  been  used  for  the  last  two  thousand  years, 
it  least,  lu  the  formation  of  mill-stones.  Mill-stones  of  this  rock  have  been  discovered  in  the 
ficavatioDS  at  Pompeii. 

Named  by  Werner  from  Xcw^,  whiiA,  in  allusion  to  its  oolor. 

Hauj's  name,  Amphigene,  is  of  later  date,  and  is  from  a/t^t^  both,  and  ycwab),  to  maJce^  In  allusion 
to  ibe  existence  of  cleavage  in  two  directions  (vrbich  is  not  a  fact),  and  to  his  inference  therefrom  of 
TTo  '^primitive  forms**  (which  is  only  a  notion  of  his) ;  and  it  has  therefore  the  best  of  claims  for 
rejection. 

Alt— Feldspar,  nephelite,  and  kaolin  occur  with  the  form  of  leucite,  as  a  result  of  its  altera- 
^■m.   The  glassy  feldspar  pseudomorphs  were  first  announced  by  Scaochi,  and  since  by  Blum. 
r^e  folIowiDg  are  analyses  of  altered  leucite:  1,  2,  Rammelsberg  (Min.  Ch.,  647);  8,  C.  Stamm 
I  Ann.  Cb.  Pharm.,  xcix.  287);    4,  6,  Rammelsberg  (Min.  Ch.,  647);  6,  Bergemann  (J.  pr.  Ch 
jn.  418): 


Si 


%1        da      ^a       It 


1.  Boca  Monflna        63-32 

26-25 

0-66 

876 

)                u 

6SS9 

2507 

0-28 

11-94 

I  £aiserstohI             54-02 

22-54 

2-90 

10-13 

L  YesuTius 

(})  67-37 

24-25 

1-28 

6-72 

a.    " 

decom,     18-39 

1211 

0-56 

6-50 

la    " 

vndec      39-91 

11-69 

0-4<) 

0-30 

i.          " 

67-62 

24-72 

0-55 

6-32 

5A.      " 

decom.     24-00 

12-47 

0-71 

5-25 

a      « 

undec      34*78 

11-58 

^— . 

ir. 

i  Oberwiesenthal       60*46 

22-11 



0-52 

ign. 

1-98    9-03=100  Rammelsberg. 
0-64    9-26  =  100*58  Rammelsberg. 
0-71    8-93,  Ag  0*57,  Fe  1-35=  10116  Stamm. 
11-09,  Mg  0-27=99-98  Rammelsberg. 

1 0-93  =  1 00- 1 4  Rammelsberg. 

8-^=t5'oof=^^^-*^^»*'"™^^«^^- 
13-53,  Mg  1-22,  t'e  1-98=99  82  Bergemann. 

The  miDeral  of  1  and  2  is  white  and  kaolin-like;  3,  occurs  in  tracliyte;  4^  5,  are  Somma  crys- 
tals  and  A,  under  each,  part  of  same  deoomporable  by  muriatic  acid ;  B,  part  undecompof  able ;  6, 
cjstal,  having  H.=6-5,  0.=2-5GI6. 

Na  3  has  nearly  the  composition  of  analcite,  and  was  published  as  of  that  specie<«.  But  Rose 
tPogK.,  dlL  521)  and  others  make  it  an  altered  leucite,  with  the  composition  of  analcite.  1  and 
t  are  nearly  the  same  in  constitution  with  3,  as  Rammelsberg  states.  4,  5,  correspond,  according 
to  RanuneLsberg,  to  a  mixture  of  nephelite  (A  part)  with  glassy  feldspar  (B  part) ;  and  yet  has 
6e  composition  of  a  potask-aoda-leuciie.  6  has  the  (K)mposition  and  reactions  nearly  of  oHgodase 
lorrgen  ratio,  1  :  3*1  :  9*4) ;  it  lost  by  ignition  1-22  p.  c. ;  6*97  p.  c.  were  soluble  in  muriatic  acid, 
aadoonaated  of  Si  3-o0,  Al  160,  ^e  005,  Mg  0-U4,  JJa  ^,  fc  0*47,  Oa,  Mn  ir.    ' 


FELDSPAR  GROUP. 

The  feldspars  are  characterized  by  specific  ffravity  below  2*85  ;  hardness 
5 to  7;  fusibility  3  to  6  ;  oblique  or  clinohearal  crystallization;  prismatic 
^ngle  near  120   ;  two  easy  cleavages,  one  basal,  the  other  brachy diagonal, 
I  inclined  together  either  90°,  or  very  near  90° ;  cleavage  a  prominent  fea- 
ture of  many  massive  kinds,  and  distinct  in  the  grains  of  granular  varieties, 
I  giving  them  angular  forms ;  close  isomorphism,  and  a  general  resemblance  in 
I  the  Bjgtems  of  occurring  crystalline  forms ;  twinning  parallel  to  the  clino- 
I  diagonal  section  and  O,  and  sometimes  2-i  (or  the  corresponding  triclinic 
I  planes) ;  transition  from  granular  varieties  to  compact,  hornstone-Iike  kinds, 
I  called  felsites,  which  sometimes  occur  as  rocks ;  often  opalescent,  or  having  a 
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play  of  colors  as  seen  in  a  direction  a  little  oblique  to  i-t ;  often  aventurine, 
from  the  dissemination  of  microscopic  crystals  of  foreign  substances  parallel 
for  the  most  part  to  the  planes  0  and  /. 

The  protoxyd  bases  are  lime,  soda,  potash,  and  in  one  species  baryta ;  the 
sesquioxyd  only  alumina ;  the  oxygen  ratio  of  the  protoxyds  and  sesquiox- 
yds  is  constant,  1:3;  while  that  oi  the  silica  and  bases  varies  from  1 : 1  to 
3  : 1,  the  amount  of  silica  increasing  with  the  increase  of  alkali,  and  becom- 
ing greatest  when  alkalies  are  the  only  protoxyds. 

The  included  species  are  as  follows : 


Orystallization. 

0.  ratio  ^  2,  Si 

Anorthite 

Dme  feldspar 

Tridinic 

1:3:4 

Labhadouitb 

Lime-soda  feldspar 

a 

1:3:6 

HTALOPHAini 

Baryta-potash  feldspar 

Monocllnio 

1:3:8 

Andesitb 

Soda-limo  feldspar 

Triclmio 

1:3:8 

Oligoclasb 

U            ii            u 

<( 

1:3:9 

Albitb 

Soda  feldspar 

tC 

1  :3:12 

Obthoclasb 

Potash  feldspar 

Monodinic 

1:3:12 

Tlie  species  appear  in  tho  analyses  beyond  to  shade  into  one  another  by  gradual  transition? ; 
but  whether  this  is  the  actual  fact,  or  whether  the  secmiup:  transitions  (when  not  froTi  bad  aaul- 
yses)  are  due  to  mixturos  of  different  kinds  throuj2^h  contemporaneous  crystallization,  is  not  p^s- 
itively  ascertained.  The  latter  is  the  most  reasonable  view.  It  has  been  shown  by  Breiih.jui)t 
and  others  that  orthoclase  and  albite  (or  the  potash  and  soda  feldspars)  occur  together  in  int:!::- 
tesimal  interlaminations  of  the  two  species,  and  that  the  soda-potash  variety  called  |?'.-7l/itte  (p.  :^56i 
is  one  of  those  thus  constituted.  Tliis  structure  is  apparent  under  a  mapniifyinjc  power,  and  q1<o 
when  specimens  are  examined  by  means  of  polarized  light,  iloreover,  these  and  other  feldspars 
very  commonly  occur  side  by  side  or  intercrystallized  when  not  interlaminated ;  as  oligoolaso  and 
orthoclase  in  the  granite  of  Grange  Summit,  N.  Hampshire,  and  Danbury,  Conn. ;  in  obsidian  in 
Mexico;  in  trach3rtes  of  other  regions.  Such  facts  show  that  tho  idea  of  indetiuite  shndin;rs  Iv- 
tween  the  Kpecies  is  probably  a  false  one,  since  the  two  keep  themselves  distinct,  and,  in  tin; 
perthitc  au'i  similar  cases,  even  to  microscopic  perfection.  Ihey  also  make  manifest  that  cc>nt«n- 
poraneous  crystallization  is  a  true  cause  in  many  cases. 

Intermediate  varieties  may  also  come  through  alteration  under  the  agency  of  inflltratinjr  wat*-r5. 
Water  flltr-.teil  through  powdered  feldspar  of  any  kind  soon  becomes  alkaline  by  tsiking  up 
part  of  tiic  bases.  Moreover  there  is  a  strong  tendency  to  alteration,  and  the  final  production  of 
kaolin,  a  change  involving  the  loss  of  all  the  protoxyd  bases,  and  also  much  of  the  cilica,  the  oxy- 
gen ratio  of  the  siliaa  and  alumina  being  thus  reduced  to  1 :  1.  from  3:1  in  orthocla&o  or  albiic. 
and  from  2 :  1  in  labradorite. 

The  speeies  audesite  is  still  a  doubtful  one. 

The  play  of  colors,  especially  remarkable  in  much  labradorite,  and  occurring  also  in  some 
adularia,  all^ite^  and  oligodase,  indicates,  according  to  Reusch  (Pogg.,  cxvi.  892,  cxviii.  25»j, 
cxx.  05),  tho  existence  of  a  cleavage  structure  of  extreme  delicacy  transverse  to  the  median 
or  brachydiagonal  section.  In  adularia  the  plane  of  this  cleavage  is  perpendicular  to  this 
section  (or  that  of  the  clinodiag  )nal  i ;  in  labradorite  it  Is  in  general  more  or  less  inclined,  and 
difTercntly  in  different  specimens.  The  play  of  color,  Reusch  observes,  appuars  tiiereforo  to  be  that 
of  thin  plates;  yet  the  linings  of  what  he  repirds  a.s  a  cleavage  system  appear  to  be  of  indis- 
tinguishable minuteness ;  and  although  the  existence  of  thin  plates  can  hardly  be  established  b? 
means  of  the  microscope,  it  is  proved  by  their  effects  in  the  play  of  colors,  nebulous  images  witliiii, 
and  the  phenomena  of  inflexion  or  diffraction  which  result  from  their  regular  grouping.  There  aj^- 
pears  to  be  no  connection  between  the  inclination  of  the  plane  u  labradorite  and  the  colors  obscrvcrL 
The  play  of  colors  is  best  seen  on  a  plate  polished  pamllol  to  the  bracliydiagonal  section  (t-i),  whea 
as  Descloizeaux  states,  it  is  turned  to  the  right  or  left  on  an  axis  slightly  oblique  to  the  fai>^ 
which  extends  toward  the  obtuse  angle  between  the  edges  0/i-i  and  /'/i-l,  and  makes  an  aniik 
of  about  70""  with  the  edge  0/i-l;  and  the  maximum  effect  is  produced  in  two  positions  situateil 
46°  to  50"  from  one  another,  which  are  unequally  inclined  to  the  face  t-C 

The  play  of  colors  is  indepeo:9ut  of  the  disseminated  microscopic  crystals  of  foreign  substances 
which  occasion  the  aventurine  effect. 

The  feldspars  are  intimately  related  to  the  isometric  species  of  the  Leucife  groa|i.  Lercit* 
has  the  oxygen  ratio  1 :  » :  8,  one  of  tho  feldspar  ratios ;  so  that  isometric  leudte,  monodinic  hy- 
alophane,  and  tridinic  audesito  (if  this  spedes  is  sustained),  form  a  trimorphous  group,     ii^; 
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vhile  the  form  of  leueite  appears  at  first  sight  to  be  very  unlike  that  of  the  true  feldspars,  there 
ia  actuaUy  approximate  isomorphism.  For  the  monocliiiic  aud  triclinic  forms  are  strictly  oblique 
or  dinohedrized  dodecahedrons.* 

If  a  dodecahedron  be  so  placed  that  an  octahedral  axis,  that  is,  the  line  between  tlie  apices  ot 
two  of  the  trihedral  solid  angles,  is  vertical,  it  is  thou  a  six-sided  prism 
with  trihedral  summits.  If  now  this  axis  be  inclined  8"  6'  in  one  of  the 
diametral  planes  of  the  six-sided  prism,  it  will  have  the  inclination  of  the 
axis  of  orthoclase ;  and  this  8*"  h'  is  the  (^eatest  amount  of  divergence 
from  the  dodecahedral  angles  that  occurs  in  the  species.  The  planes 
/,  w  incline  to  one  another  at  angles  near  120°,  and  correspond  to  the 
6  vertical  planes  of  the  dodecahedron  (as  above  placed).  The  basal 
plane  0  is  also  dodecahedric,  for  0^I=\  22°  16',  and  Oap-I  (dodecahe- 
100)^90"*.  The  four  planes  1  are  also  dodecahedric,  as  shown  by 
[heir  position  and  inclinations.  Thus  all  the  twelve  faces  of 'the  dode- 
cahedron occur  in  the  above  figure ;  they  are  lettered  D. 

Again,  the  planes  i^^  and  1-t,  which  replace  the  edges  between  the 
dodecahedric  planes  /,  i-i  and  1,  1,  with  angles  near  150®,  correspond 
to  planes  of  the  trapezohedron  2-2  (that  truncating  the  dodecahedron, 
1 14),  and  consequently  the  figure  contams  ^  trape2Sohedric  planes; 
they  are  lettered  T. 

Again,  the  planes  2-i  are  cubic;  for  they  make  with  the  dodecahe- 
dric plane  0  the  angle  135"  3',  varying  but  3'  from  the  isometric 
angle.  "2-%  is  another  cubic  face ;  it  is  incHned  to  /,  a  dodecahedric 
plane,  134'  19'.    There  are  present,  therefore,  aWsix  faces  of  the  cube;  they  are  lettered  H. 

Fmally  the  plane  |-i,  at  the  top  of  the  figure  (and  tlie  only  remaining  one),  lettered  O,  is  octahe- 
dric,  as  shown  by  its  intersections  with  the  cubic,  dodecahedric,  and  trapezohedric  facos ;  and  also 
Uy  iis  inclination  to  the  cubic  face  2-»=:124^  51',  and  to  the  dodecahedric  face  7=14  J^  47',  these 
angles  in  isometric  forms  being  125"  16'  and  144*"  44'. 

It  follows  then  that  the  above  figure  coutains  the  dodecahedric  planes  /,  7,  i-i,  0,  I,  1,  with 
their  oppoeites,  or  the  whole  twelve ;  the  trapezohedru- 1-3,  i-^,  1-i,  with  their  opposites,  or  six ;  the 
(KieUiedriCj  |-i,  with  its  opposite,  or  two;  and  the  cubic  2-i,  2-i  2-i,  or  all  six;  and  no  others.  The 
angles  of  theo6.'i^t««  cube  are  2-i  A  2-i,  over  O,  =  90''  6',  2-iA  2-i=9(5''  48'.  Moreover,  the  normal 
apex  of  the  cliuohedrized  dodecahedron  is  that  part  of  the  crystal  occupied  by  the  octahedric 
plane  f-i ;  in  other  words,  |-i  is  normally  the  basal  plane,  and  not  0 ;  and  the  true  inclination  of 
the  vertical  axis  is  S*  6'  (the  angle  |-t  Ai-t  being  98    C), 

AcfMjrdingly  the  two  cleavages  in  orthoclase,  parallel  to  0  and  t-?,  are  both  dodecahedric 
Moreover,  the  directions  of  twinning  are  either  dodecahedric  (parallel  to  i'l^  which  is  the  most 
comaion,  and  0),  or  cubic  (parallel  to  2-il. 

These  relatious  hold  true  also  for  the  triclinic  feldsijars,  the  only  peculiarity  in  which  is  that 
the  principal  section  has  slight  lateral  obliquity,  so  that  the  two  cleavage  planes  (dodecahedric) 
incline  to  one  another  93**  16'  to  94"  15'  instead  of  90  .  G.  Rose,  in  an  article  on  albite  (Pogg., 
ciiv.  457),  alludes  to  the  remarkable  fact  that  the  planes  2-i  (see  p.  349),  either  side  of  O,  make 
with  one  another  in  this  species  very  nearly  a  right  angle  (90°  35',  Neumann,  and  90"  4',  Descloi- 
zeaux).  The  fact  is  not  so  surprising  when  it  is  observed  that  the  planes  2-i  are  cubic  faces.  They 
correspond  to  2-t  in  orthoclase. 


3ia  ANORTHITE.  INDI.ANITE.  Matrix  of  Corundum  (fir.  the  Camatic,  India)  Bmirn,,  PhiL 
Trans..  18U2.  Indianite  Bourn,,  Cat,  60,  1817  ;  Phillips,  Min.,  44, 1823.  Anorthit  (fr.  Vesuv.) 
G.  Rose,  Gilb.  Ann.,  Ixxiii.  197,  1823.  Cristianite  (Christianite),  Biotina  (fr.  Vesuv.),  Mont.  & 
Cov^  Min.  Vesuv.,  1825.  Tankit  (fr.  Norway)  BreitK,  Schweigg.  J.,  Iv.  246,  1829.  Thiorsauit 
(fr.  Iceland)  Genih,  Ann.  Ch.  Pharm.,  IxvL  18,  1848;  Thiorsauit  bad  orthogr. 

Latrobito  (fr.  Labrador)  Brooke,  Ann.  Phil.,  v.  383,  1823 ;  Children,  ib.,  viii.  38,  1824=Diploit 
BreiOu,  C.  G.  Gmelin's  Chem.  Unters.  DipL,  Tubingen,  1826.  Amphodelit  (fr.  Finland)  N,  Nor- 
densk.,  Pogg.,  xxvi.  488, 1832  ;=L&polit  v.  Josaa^  Breith.  Handb.,  531,  1847. 

Triclinic.     a :  *  (brach.) :  c  (macrod.)= 0-86663  : 1 : 1-57548. 


*  See  a  paper  by  the  author,  Am.  J.  Sd.,  II.  xUv.  406.  The  following  comparisons  will  be  bet- 
ter appreciated  if  the  reader  has  before  him  a  dodecahedral  crystal  (as  of  garnet),  or  a  model  of  the 
form,  BO  placed  that  a  trihedral  solid  angle  shall  be  at  top,  and  one  of  the  faces  of  the  trihedral 
summit  stiall  be  inclined  to  the  left.  The  vertical  edge  to  the  left  will  then  correspond  to  the  left 
rerticai  line  of  the  figure  of  orthoclase,  that  is,  to  the  edge  7/7. 
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/A  7'=120<'  31' 

0  A  iri,  ov.  2-i',=85  50 

O  A  i-i,  ov.  2-t,=94:  10 

O  A  /'=114r  6i 

O  A  7=110  40 

«9  A  2-?'=133  14 
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0  A  2-?= 137°'  22'  a  A  /'=117"'  33i' 

0  A  2-t,  ov.  l-t,=98  46  *-l  A  i-t=116  3 

O  A  1=122  8  7'  A  i-S'=148  32 

O  A  l'=125  43  a=88  48i 

OhiA,  ov.  l-i,=87  6  /3=64  4i 

i-t  A  7=121  56  7=86  46f 
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1        IH 

Observed  Planes. 


Cleavage  :  0,  i-i  perfect,  the  latter  least  so.  Twins  similar  to  those  of 
albite.     Also  massive.     Structure  agranular,  or  coarse  lamellar. 

H.=6-7.  G.=2-66-2-78  ;  2-70-2-75,  Iceland,  Urals,  Corsica ;  2-762, 
massive,  Rose ;  2*763,  amphodelite ;  2*668,  indianite,  Silliman.  Lustre  of 
cleavao^e  planes  inclining  to  pearly ;  of  other  faces  vitreous.  Color  white, 
grayish,  reddish.  Strea£  uncolored.  Transparent — translucent.  Fracture 
conchoidal.  Brittle.  Optic-axial  angle  large  ;  one  bisectrix  positive  and 
nearly  normal  to  i-t,  the  other  negative  and  sensibly  oblique  to  i-i. 

Var.— 1.  AfwrOiik  wns  described  from  the  glassy  crystals  of  Somma;  and  chrisHanite  and 
hioime  are  the  same  mineral.     Thiorsauiie  in  the  same  from  Iceland. 

2.  Ijidianiie  is  a  white,  grayish,  or  reddish  granular  anorthite  from  India,  first  de8cnl)ed  in 
1802  by  Count  Bonmon. 

3l  AmjfhoddUe  is  a  reddish-gray  or  dingy  peach-blossom-rcd  variety,  partly  in  rather  large  crys- 
tals, from  Finland  and  Sweden;  the  angle  belweeu  the  two  cleavage  surfaces  (or  0  A  i-l)  is  t>4'  2't . 
and  0  on  edge  //  /'=116\  Lepoliie  of  Broithaupt  (or,  as  he  says,  of  von  Jossa,  who  sent  it  to 
him)  comes  from  the  same  region,  and  is  the  same  variety ;  some  of  the  crystals  are  2  inches  long 

Digitized  by  ^OOQ IC 


TJNISILICATE8. 


839 


Latrobfte,  from  Labrador,  is  palo  rose-red,  and  closely  resembles  amphodelite.  Tt  has  thre« 
cleavages,  affordiog,  according  to  Brooke,  the  mutual  iuclinations  98*  30',  93®  30',  and  91',  or, 
accordiag  to  MiUer,  lOr  45',  93"  30*  (=  0  A  i-l),  and  lu9"  (=  0  A  /').  Named  after  Bev.  Q,  J. 
Latrobe. 

Walmstedt's  "Scapolite  from  Tunaberg"  is  anorthite,  according  to  G.  Rose  (Kryst.  Ch.  Min., 
RH). 

Oomp.— O.  ratio  1:3:4;  (i  A'  +  f  3tl)'  Si*=Silica  43-1,  alumina  36*9,  lime  200=100. 

Analyses:  1,  ChenevU  (PliiL  Trans.,  1802,  338);  2,  G.  Rose  (Gilb.  Ann.,  Uiiii.  173);  8,  4. 
Abich  (Pogg,  li.  619);  5,  Reinwardt  (Pogg.,  1.  351);  «,  Forchhammer  (Jahrcsb.,  xx.  xxiii.  284); 
7.  Dair.our  (BuU.  G.  Fr.,  II.  vii-  83);  8,  Wiiltershausen  (Vulk.  Gest,  22);  9,  Erdmann  ((Efv.  Ak. 
Stnckli.,  (S7,  IH48);  10,  Nordenskiuld  (Jahresb.,  xii.  174);  11,  Svauberg  (Jahresb.,  xx.  238);  12, 
13,  Laugier  (If em.  Mas.  d'Hist  Nat.,  vii.  341);  14,  G.  J.  Brush  (Am.  J.  Sci,  II.  viii.  391,  with 
corrections  prir.  contrib.);  15,  16,  Hermann  (J.  pr.  Ch.,  xlvi  387);  17,  18,  C.  Gmelin  (Pogg.,  iii 
'•S;  19-21,  A.  Strong  (Jahrb.  Min.,  I8fi4,  259,  B.  H.  Ztg.,  xxiii.  54);  22,  Deville  (Ann.  Ch.  Phys., 
IIL  xL  286);  23,  R,  H.  Scott  (PhiL  Mag.,  IV.  xy.  518);  24,  Potyka  (Pogg.,  cviii.  110);  25, 
ilaughton  (Phil.  Mag.,  IV.  xix.  13):  26,  A.  Strong  (Jahrb.  Min.  1867,  536);  27,  Rammelabeig 
( vliiL  Ch.,  590) : 


§i       3fcl     Pe     I*g    Oa      Na     fi:     fl 


1.  Camatic 
:'.  Mt  Somma 

3.  " 

4.  " 
'i.  Java 

6.  Iceland,  Thiorsi, 

7.  •*  " 

8.  Hecla 

9.  Anarthile 


42-5 

44-49 

44-12 

48-79 

46-0 

47 -6  < 

45-97 

4514 

43-34 


10.  Amphad^  FiuL        45'80 

11.  "        Tuuaberg  44-56 


12.  Indianiiej  red 
Vi.        "         white 

14.  "  •• 

15.  Lojo^       LepoL 

16.  Orrijarvi 


LcUrobile 


42-00 

43-0 

42-09 

42-.S0 

42-50 

44-H5 

41-7t< 

45-05 

45-37 


Neurode 

Uarzburg,  cryst 

-'  massive  42-01 

St.  Eustaclio  45-8 

i\  Bogoslovsk,    Ural  4679 
2t.  KonchekoYskoi,  *'  4531 

25.  Carlingford,  IreL     4687 

26.  Hyffhauser  Mt9.     44-67 

27.  Meteoric  4438 


37-5  3-0 

34-46  0-74 

85  12  0-70 

35-49  0-57 

37-0  

32-52  201 

3:i-28  112 

32-10  2-03 

3537  

35-45 

35  91  007 
34-00  3  "20 
34-6     1-0 

38-89 
35-12  1-50 
33-11  4-00 

H6-81    

32-83  — 
30  00  1-97 
34-81  0-59 
28-63  2-23 

35-0      

:j317  804 
34-53  0-71 

34-78    

34-22  0-88 
33-73  3-29 


15-0 

5-26  15-68 
0-56  1902 
0-34  18-93 

14-5 

1-30  17-(i5 
17-21 

18-32 

0-35  17-41 

6-05  10-15 

4-08  1502 

l5-0<» 

15-6 

15-78 

14-94 
10-87 

8-28 
6-77»»  9-79 
1-29  16-71 
10-52 
1911 
17-7 
15-97 
16-85 
17-10 


2-27 
5-87 
0-63 


0-83 
ir. 

0-9 
ir 

0-11 

1-65 


0-29  11-92 
0-36  18-07 


0-27  0-25 
0-68  0-54 

0-6      

1-09  0-29 

1-85    

1-06  0-22 
0-89  0-52 


3-35    

2-6     

408 

1-50 

1-09 

6-58 

6-58 

1-86  0-48 
1-45  0-40 
0-76  1-12 

1-0     

1-28  0-55 
2-59  0-91 

1-57  2-33 
1  03  0-33 


0-31, 
0-39; 

1-85, 
0-60: 

10= 

1-56: 
1-50: 

2-04, 
2-04 
3  13: 
0-87 
503 


4-13  = 


=98  0  Chenovix. 

=  100-63  G.Rose. 

=  1 00-04  Abich. 

=  100-34  Abich. 

=98- 1  Reinwardt 

=  101-89  Forchh.    G.=2-70. 

.  augite  0-69  D.    G.=2-75. 

Mn  0-78»=99-96  Waltorsh. 

f'e  1-36,  midec  0-57  =  100-19 
Erdmann 

f'e  1-70  Nordenskiold. 

=  100-28  Svanberg. 

=98-55  Laugier. 

97-7  Laugier. 

=  100-84  Brush. 

=39-69  Hermann. 

=99-54  Hermann. 

Mn.316=102-16QmeUn. 

=98-78  Gmelin. 

=  100-49  Streng.    G.=2-76. 

=  100-84  Strong. 

=  98-89  Streng. 

=  100-4  Deville. 

=  100-31  Scott    G.=2-72» 

=  101-01  Potyka.    G.=273. 
99*25  Haughton. 
lOO-nl  Streng. 
101  19  Rammelsberg. 


'  With  Ca  O  and  Nl  0.         *  With  Mn'  o'. 


AnaL  28,  granular,  in  dioryte;  24,  with  hornblende  forming  a  rock;  26,  in  dioiyte,  G.=2'77  ; 
27,  from  meteorite  of  Juvenas. 

Genth  obtained  in  an  analysis  of  his  Thiorsauiie,  which  is  regarded  as  the  same  mineral  as  that 
of  anaL  6,  Si  48-36,  Xl  30-69,  Pe  1-37,  Mn  in,  Mg  0-97,  Ca  17-16.  jfa  113,  k  0-62=100-20.  The 
Neurode  feldspar  (anal  19),  from  a  serpentine  rock,  g^ves  the  0.  ratio  1  :  2| :  4,  and  is  hydrous, 
and  had  probably  lost  part  of  its  alumina.  For  an  analysis  of  the  same  by  t.  Rath,  see  Pogg., 
icv.  653. 

Pyr.,  etc — ^B.B.  fuses  at  5  to  a  colorless  glass.  Anorthite  from  Mt  Somma,  and  indianito  fVom 
the  Carnatic,  are  decomposed  by  muriatic  acid,  with  separation  of  gelatinous  silica. 

ObB« — ^Oocura  in  some  granites ;  occasionally  in  connection  with  gabbro  and  serpentine  rocks : 
in  some  cases  along  with  oorundum ;  in  many  volcanic  rocks. 

Anorthite  (chrisUaniie  and  hioiine)  occurs  at  Mount  Vesuvius  in  isolated  blocks  among  the  old 
iavras  io  the  ravines  of  Monte  Somma,  associated  with  sanidin,  augite,  mica,  and  idocrase ;  on  the 
luiand  of  Procida  near  the  entrance  to  the  bay  of  Naples ;  in  the  Faroe  islands,  and  on  Java;  on 
loeland,  on  the  plain  of  Thiorsa,  Heda,  and  elsewhere  (Gr.=2-69— 275);  near  Bogoslovsk  in  the 
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Ural  (G.=2*72— 2*73,  anal  23, 24);  at  Carlingford  in  Ireland;  in  the  meteoric  stone  of  Juvenaf 
(anal.  27). 

Amphodeliie  occurs  in  Lojo,  Finland,  in  a  limestone  quarry,  and  at  Tiinaberg,  Sweden ;  kpoht^ 
at  Lojo  and  Orrijarfvi ;  linseite  is  probably  the  same  partly  altered  (Breith.,  J.  pr.  Gh.,  xlviL  23'). 
containing  a  few  p.  c.  oi*  water.  Lairobiie  is  from  Amitok  Island,  on  the  oosuft  of  Labrador. 
Indiamte  is  the  gangue  of  corundum  in  the  (.'amatic,  with  garnet,  cyauite,  and  hornblende;  the 
specimen  analyzed*  by  G.  J.  Brush  was  originally  from  the  hands  of  Count  Boumon,  and  ccmic 
from  the  Indian  locality. 

Anorihiie  was  named  in  1823  by  Rose  from  dvopS.;?,  oblique^  the  crystallization  being  trielinic. 
Boumon's  name,  Jndianit^  derived  from  the  locality  in  India,  was  first  published  in  his  Odtaloiiuo 
of  the  Royal  Mineralogical  Collection,  in  the  year  1817.  The  species  had  been  described  by  Mm  as 
early  as  1802  (1.  a),  and  his  description  is  remarkably  complete  for  the  time,  it  including,  Ix  siii.'^ 
physical  characters,  a  chemical  analysis  by  Chenevii  (anal.  1  above)  agreeing  nearly  in  tssonii il 
points  with  the  later  by  Rose,  and  quite  as  well  as  his,  with  the  true  or  normal  conipositiou  of 
the  mineral.  Bourcon  supposed  that  the  grains  might  be  rhombohedral  in  crystallization  ;  b-t 
Brooke,  in  Phillips'  Mineralogy  (ad  ed.),  published  in  1823,  the  year  of  Rose's  pu1)licauon,  a.i- 
uounced  that  there  were  two  cleavages,  inclined  to  one  another  84 '  45'  and  95  15',  differing  not 
widely  from  the  same  angle  (0  a  i-i)  as  ascertained  by  Rose.  Justice  seems  to  n^quire  ihut 
Boumou's  name  should  be  restored  to  the  species.  Bcudnnt,  in  the  first  edition  of  his  minemlcnrv, 
published  in  1824,  describes  indianitein  full  and  called  it  lime-feldspar,  mentioning  anorthite  ouiy 
in  his  index. 

Chrisiianiie  was  named  by  Monticelli  and  CovcUi  after  the  prince  Christian  Friedrick  of  Dot 
mark,  who  explored  Vesuvius  with  them ;  Amphodelite  from  a,i^/,  double^  and  ahkus^  spear,  the 
crystals  being  often  twinned  parallel  to  i-l ;  Latrobite,  aft«r  C.  P.  Latrobe,  the  discoverer  of  the 
variety. 

For  recent  observations  on  cryst,  see  DcfcI.  Min.,  i.  294  ;  Hessenb.  Min.  Not.,  No.  L  6;  WcK-ky, 
ZS.  G.,  ivi.  630  ;  Kokscharof,  Bull.  Ac  St.  Pet.,  vii.  326.  The  angles  given  are  from  Kokscha- 
rof,  whose  measurements  agree  closely  with  those  of  Marignac 

Alt — ^LiViscite  N.  Nordenskiold,  Komonen,  Yerh,  Min.  Gcs.  St  Pet,  184,S,  112.  Considered 
altered  lepolite,  which  is  from  the  same  mine  in  Orrijarvi,  Finland.  Occurs  in  large  crj-sta.s, 
H.=3'5;  G.  =  2-796  —2*83;  color  black  externally.     The  name  is  sometimes  written  lindsaytte^ 

Sundvikiie  A.  E.  Nordenskiold,  Beskrifn.  Finl.  Min.,  113,  1855,  and  Jahrb.  Min.,  Ih58.  FelJ 
epar-like  in  form;  G.  =  2'70;  from  Nordsundvik,  Finland.     It  is  regarded  as  altered  anorthite. 

Jiosite  and  polyargiU  are  pinite-like  pseudomorphs ;  see  Pinite. 

The  following  are  analyses  of  these  minerals:  1,  Komonen  (he.);  2,  Hermann  (J.  pr.  Gh.,  xlvi 
893,  xlviiL  254);  3,  Bonsdorff  <&  Ursin  (Ramm.  Min.  Ch.,  593): 

Xi 
6*02 = 1 00  Komonen. 
7  -00  =  1 00- 1 3  Hermann. 
3-38,  Mn  1-21=99  21  B.  &  U 

The  presence  of  little  lime  and  of  much  water  is  a  peculiarity  of  each  of  these  minerals. 

310A.  CTCLOPrTE  i'OTi  Waltersliausen,  Vulk.  Gest,  292,  1853.  Cyclopite  occurs  in  white  trans- 
parent glassy  crystals,  with  H.  =  6.  According  to  v.  Waltershausen,  in  crystallization  it  is  tri- 
dinic,  Uke  anorthite  and  labradorite.  Analysis  afforded  him  (1.  c.)  Si  4l'45,"Xl  29*83,  Pe  2'ii\  i\ 
20-83,  Mg  0-66,  Na  2-32,  K  1-72,  ft  l'91  =  li)0-92.  It  coats  geodes  in  the  doleryte  of  the  Cyclopeao 
islands  near  Catania 

81  OB,  BARSOwrra  O.  Rose,  Pogg.,  xlviii.  567,  1839.  Massive,  of  a  granular  texture,  with  a 
nearly  perfect  cleavage  in  one  direction. 

H.=5-5— 6.  G.=2-74— 2*752.  Lustre  more  or  less  pearly.  Color  snow-white,  subtr&nsb- 
cent    Fracture  granular  or  splintery.    Optically  biaxial  (Descl ). 

Mean  of  three  analyses  by  Varrontrapp  (Pogg.,  xlviii.  568):  Si  48*71,  Xl  33*90,  ft j^  1-54.  6i 
16'29 =99*44.  The  analysis  corresponds  to  the  oxygen  ratio  1:8*18:  5*24.  B.B.  alone,  fu?*^'? 
only  on  the  edges  to  a  vesicular  glass.  Gelatinizes  easily  on  heating  with  muriatic  add.  Tii-: 
mineral  is  probably  identical  with  anorthite.  Optical  characters  separate  it  from  scapolite.  Otvtirs 
in  boulders  in  the  anriferous  sand  of  Barsovskoi,  as  the  gangue  of  the  blue  corundum,  as  indiao- 
ite  is  the  gangue  of  the  corundum  of  the  Carnatio. 

SlOCw  BTTOWinTB  Thomson,  Min.,  L  372,  1836.  Bytownite  is  a  greenish-white,  feldspar-irKe 
mineral,  occurring  in  boulders  at  By  town,  Canada,  having  G. =2-801.  Thomson,  8*733,  Ilunt  ft 
has  been  referred  to  anorthite,  although  the  analyses  give  the  oxygen  ratio  neariy  1  :  3 :  5,  as  ia 
oarsowite.  The  following  are  analy.«es  with  others  of  related  substanoos:  1,  TlK>msoii  (1.  c.);  X 
T.  S.  Hunt  (Am.  J.  Sci.,  II.  xii.  213,  Plul  Mag.,  IV.  L  322);  3,  Tennant  (Bee.  Gen.  ScL,  iii 
839);  4»  5,  T.  S.  Hunt  (Logan's  Rep.,  i863,  479);  6,  T.  Thomson  (Min.,  L  384,  1836): 

Digitized  by  V^OOQ  IC 


Si 

& 

Pe 

^e 

% 

Ca 

]?^a 

X 

1.  Linaeite 

47-50 

36-29 

7*03 

3-56 



— 



2.       " 

42*22 

27-55 

6*98 

2*00 

8-85 

— 

2*53 

3*(.0 

3.  Sundvikiie 

44-82 

80-70 

8  69 

1-48 

6*81 

6*78 



^i       ^\  Fe      Mg      Ca       i^a      d 


rNien.icATEs. 

^\          Fe 

Mg 

Ca 

Jia 

29-65        357 

0-40 

9-06 

7-60 

3<r45  *'e  080 

0-87 

14-24 

2-82 

26-15  ^e  4-70 

2-96 

16-25 



3110        1-85 

0-65 

1607 

1-77 

2680        (1-80 

tr. 

14-67 

und. 

33-92  te  4-32 

1-72 

8-04 

— 
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l,By1owniU      {f)47-57  29*65        3  57  0*40  9*06  7"60  l-98=99-8S  Thomfeon. 

2.  "                   47-40  3<r45  te  080  0*87  1424  282  2-00,  ii  0-38=98-90  HunV 

3.  Bjlow^n              46-80  26-15  ^e4-7o  2-96  1625 2  00=97-85  Tennant- 

4.  Yainaska            46  90  3110        1-85  065  1607  1-77  l-Oo,  iC  0-58 =99-42  Hunt 

5.  Hunterstown      49  10  26  8n       (r80      tr.  14*67  und.  1-20 =98  96  Hunt 

6.  UunmiU             45*80  33-92  te  4*32  1*72  8*04     4-16=97-96  ThomsoiL 

^e  specimen  for  anal.  2  was  a  greeuish-white  feldapathic  rock  from  a  boulder  near  Ottawa, 
having  (t.=2-73 — "a  portion  of  the  specimen  upon  which  Dr.  Thomson  based  tlie  species  bytofan* 
iliJ^  That  of  3  was  from  the  same  rcgion,but  is  not  called  b3rtownite  by  Teunaot  That  of  4  waa 
:t  feldspar  from  tlie  intrusive  diorj-tc  of  Yamaska  mountain,  liaviug  the  cleavage  surface  finely 
?trmt4Hl;  and  associated  with  hornblende  and  a  little  spheue;  6. =2*7 56 — 2*763.  That  of  5  is  a 
pale  sea-;rreen  feldspar  from  a  boulder;  G.  =  2-695 — 2-703. 

Thomson's  huroniU^  anal.  6  (L  c.),  is  an  impure  anorthite-like  feldspar,  related  to  the  above,  ao- 
:t*rding  to  T.  S.  Hunt  (priv.  contrib.);  excludinpr  the  416  p.  a  of  water,  the  Si  would  be  47  p.  a 
.if  the  remainder.  Thomson  states  that  it  is  infusible.  He  also  says  that  his  bytownite  is  infus- 
ii^,  which  Prof.  Brush  finds  iB  not  a  fact* 

311.  LABRADORim.  Lebradorstein  (under  Feldspat)  TTem..  Ueb.  Cronst,  149,  1780, 
Ber]^.  J.,  875,  1789.  Pierre  de  Labrador  FarsL,  Cat,  82,  1780;  de  Lisle,  Crist.,  ii.  497,  1783. 
Labrador  Feldspar.  Labrador  G.  Rose,  6ilb.  Ann.,  Izxiii.  173,  1823 ;  Breith.,  Char.,  1823.  Lime 
Feldspar. 

Somite  Thorn.,  Ed  N,  PhiL  J.,  xiiL  1832.    SUicite  Tham.,  Pha  Mag.,  III.  xxil  190,  1843. 
Saussurite  pt    Radauit  BreUh,,  6.  H.  Ztg.,  zxv.  87. 

Trielinic.     Observed  planes  :   O  ;  i-i ;  1,  /;  2-i ;  1',  I\ 

/A  7^=121°  37'  0  A  /'=113°  34'  i-l  A  7=117°  30' 

0  A  i-i,  ov.  2-r,=93  20  O  ^  2-1=98  58  i-i  A  /'=120  53 

0  A  «-z,  ov.  2-1, =86  40    (9  A  1=125  28  t-z,  left,  A  2-^=90  20 
Oa/=110  50                 Oa1'=122  42  /A  7,  in  twin, =125 

Anijles  from  Marignac.  Keiiseli  gives,  as  a  mean  of  many  measurements, 
(>  A?-?=8(>^  20',  O  A  /'=114°  4',  I'l  A  /'=120^  43'.  Twins  :  (1)  composi- 
tion-face i'l ;  often  lamellar  from  repeated  composition  of  this  kind  ;  (2)  O^ 
with  the  orthoiliagonal  as  the  axis  of  revolution.  Cleavage  :  O  easy  ;  i-i 
Its-^  so ;  /  traces.  Also  massive  granular,  and  grains  cleavable ;  sometimes 
cnptocrystalline  or  hornstone-like. 

II.=G.  G. =2*67— 2*76.  Lustre  of  O  pearly,  passing  into  vitreous; 
elsewhere  vitreous  or  subresinous.  Color  gray,  brow^n,  or  greenish  ;  some- 
times colorless  and  glassy;  rarely  i )orcelain- white ;  usually  a  change  of 
eulors  in  cleavable  varieties.  Strealc  uncolored.  Translucent — suUrans- 
luceiit. 

Comp^  Var^O.  ratio  l:3:ft;  &Si  +  XlSi«;  or(ift*+|Xl)»§i»+5f  Sl;=,if  1  &=|Ca  +  i]Sfa, 
SEca  .Vi-9,  alumina  30-8,  lime  12-3,  soda  4-5  =  100. 

Var.  1.   ClearabU.    (a)  Well  crystallized  to  (&)  massive. 

Flay  of  colors  either  wanting,  as  in  some  colorless  crystals ;  or  pale;  or  deep ;  blue  and  green 
:.if  the  predominant  colors ;  but  yellow,  fire-red,  and  pearl-gray  also  occur.  By  cutting  very  thin 
"lic^  parallel  to  *4  from  the  original  labradorite,  they  are  seen  under  tho  microscope  to  contain, 
li-^-ides  stria^  g^at  numbers  of  minute  scales,  like  the  aventurine  oligodase,  which  are  probably 
2.  thite  or  hematite.  The  chatoyaut  colors  may  be  heightened  in  their  effect  by  these  scales,  but 
are  not  due  to  them  (p.  336). 

2  Compact  massive,  or  cryptocrysialline ;  Labrador  lie- Fef site.  The  color  sometimes  gray  to 
'.rowuish-red ;  but  sometimes  porcelain-whito.     Some  of  the  so  called  saussurOe  is  here  included. 

A  variety  from  the  gabbro  of  Baste  in  the  Radau  valley,  liarz,  is  called  RadauiU  by  Breithaupt 
BrdUiaupt  refers  to  anal  2U;    IL=5;  0.~2'7U6— :i'b4');    color  white  to  gray;  intercleavag* 
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angle  SSf*".    He  also  refers  here,  with  a  query,  a  feldspar  from  Rizzoni  in  the  Tyrol;  G.  of  i 
apedmen  not  fresh  2*811. 

Analyses:  1,  Klaproth  (Beitr.,  vi.  250,  3815);  2,  S.  v.  Waltershausen  (Viilk.  Gest..  24,  185,<); 

8,  4,  Lehunt  (Ed.  N.  PhU.  J.,  1882,  July,  86) ;  6,  HnuGrhton  (Q.  J.  Sci.  Dublin,  v.  94) ;  6,  Thomson 
(PhiL  Mag.,  III.  1843,  190);  7,  Svanberg(Jahresb..xxiii  286);  8,  Forchhammer(J.pr.  Ch..m.S85); 

9,  Damour  (Bull  G.  Soc,  vii.  88);  10,  11,  Kersten  (Pogg.,  IxiiL  123);  12,  Waage  (Forh.  Vid. 
Christiania,  1861, 177);  13,  Blomstrand  (CEfv.  Ak.  Stockholm,  296,  1854,  J.  pr.Ch.,lxvi.  158);  14, 
15,  G.  V.  Rath  (Pogg.,  xcv.  538);  16,  Streng  (Jahrb.  Min.  1864,  267);  17.  v.  Hath  (Pogg.,  xcv 
566);  18,  0.  P.  Chandler  (Inaug.  Diss.,  Gott,  1866);  19,  Delesse  (Ann.  d.  M.,  IV.  xiu  251,  268) 
20,  Rammelsberg  (ZS.  G.,  xi.  101,  Min.  Ch.,  697):  21-23,  JStreng  (B.  H.  Ztg.,  xx.  2fi5,  xxiii.  53) 
24,  Segeth  (J.  pr.  Oh.,  xx.  253);  25,  Delesse  (1.  c);  26,  Abich  (Ami.  Ch.  Phys.,  Ix.  «82);  27,  tiS 
Waltershausen  (1.  a);  29-33, T.  S.  Hunt  (Phil.  Mag,  IV.  i.  322,  ix.  864,  and  Rep  G.  Can.,  1851, 
and  1863,  479);  34,  Deville  (Et  GeoL,  1848);  35,  A.  Schlieper  (Am.  J.  Sci.,  II.  xL  121);  3&-40, 
v.  Hauer  (Verb.  G.  Reichs.,  1867,  12,  14,  58,  69,  60): 

ft 

0-6=9900  Klaproth. 

0-62=101-25Walter8h. 

=:»9- 19  Lehunt 

=99-95  Lehunt. 

0-48=H>0-97  Haughtoa 

0-60,  i^e4-0=100-2<)Th. 

1-76— 98-60  Svanberg. 

=10l-55Forchh. 

=99-80  Damour. 

=99*60  Kersten. 

=99*66  Kersten. 

0-71=100-96  Waage. 
=99-95  Blomstrand. 

0-62=101-18  Rath. 

2-20=99-L'4  Rath. 

1-02=100-38  Streng. 

1-21=101-24  Rath. 

0-68= 99-57  Chandler. 

0-y5=100  Delesse. 

2-48 =99-79  Ramm. 

2-38=99-84  Streng. 

1-22=101-82  Strong. 

2-i»7=99-4t)  Streug. 

0-51=99o3  Segeih. 

2-51  =100-63  Delesse. 

0-4-2,  Mn  0-89=y8-4  0  A. 

0-95=100-48  Waltersh. 
=100-35  Waltersh- 

0  40=99-35  Hunt. 

0-40=96-. 0  Hunt. 

0-.^5=  100-49  Hunt 

0-45 =99-59  Hunt 

0-60=99-00  Hunt 

=99-92  Deville. 

=99-21  Schlieper. 

1-21  =  100-52  Hauer. 

1-07=99-91  Hauer. 

1-36=100-48  Hauer. 

2-26=98-84  Hauer. 

0-65=99-09  Hauer. 

In  anal  2,  G.= 2*646;  anal.  5,  from  doleryte,  of  meteoric  origin;  anal  6,  G. =2-666;  8,  G.= 
2-68;  9,  G.= 2-709,  trap,  ywh. ;  10,  G.=2-71,  brown,  massive;  11,  G.  =  2-72,  with  blue  opales- 
cence; 12,  G.=2-72;  13,  G.=2-68,  between  Lund  and  Christians tadt ;  14,  G.=2-715,  hyper* 
sthene  rock,  bh.-gy. ;  15,  G.= 2*707,  gabbro,  bh.-gy. ;  Irt,  0.  ratio  1  :  2^ :  4^  or  li :  8i  :  6.  pbbro. 
17,  G. =2-998,  color  porcelain-white;  18,  snow-white,  gnh.-w.,  little  lustre,  strp.  with  uralite;  19, 
in  " melaphyre," between  Botzen  and  Collman,  pale  gyh.-gu. ;  20,  G.=2-817.  gabbro;  21,  G.=  2-6, 
in  porphyryte ,  22,  from  gabbro ;  23,  ib.,  massive ;  25,  G.=2-883,  in  "porphyry,"  Southern  Morea; 
27,  G.=2-618j  28,  G.=2-633;  29,  G.=2-697,  lavender-blue  cleavablu  feldspar,  from  a  boulder, 
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26*50 

1-26 

11*00 

400 

2. 

(t 
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0-80 
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1-02 
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9. 
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1*90 



1311 

3-40 

10. 

Egersund,  Norw. 

52-30 

29-00 

1*95 

0-16 
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U                              It 

52-45 

29-86 
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0-16 

11-70 

8-90 
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Hitteroe 
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9*44 

6-63 
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13. 

Sweden 

53*82 

26-96 

1-4.S 

020 

11-20 

500 

1-34 

14.  Neurode,  SiL 

62-66 

28-32 

2-44 

0*48 

11-61 

4-62 

0-64 

15. 
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60-31 

27-31 

1*71 

0-78 

10-57 

4-81 

1-55 

16. 

11 

48-54 

29-74 

0-94 

0-68 

15-14 

2-95 

1-37 

17. 

Sauss. 

50-84 

26*00 

2-78 

0-22 

14-95 

4-68 

0-61 

18. 

Zobten,        " 

61*76 

26-82 

1-77 

0*35 

l-^-96 

4-61 

0-62 

19. 

Tyrol 

62-23 

27-73 

1-50 

0-93 

8-28 

7-38 

2«i. 

Baste,  Harz,  Had. 

51 -CO 

29*51 

tr. 

0-28 

11-29 

3-14 
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21. 

Ilfeld      " 

6311 

27-27  f  e2*63 

0*91 

7*47 

5-09 

1-08 

22. 

Harzburg,  crysL 

50-60 

29*62 

2*18 

0-58 

13-86 

2*65 

1-21 

23. 

''        Radauiie 

50-65 

27-5.'i 
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0*3o 

13-06 

2*53 

2*19 

24. 

Kiew,  Russia 
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26•^3 

1  6j 

0-15 

10-93 

3-96 
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27-31 
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9-49 

4*10 

0-22 

27. 

"        cryst 

63-56 

25*82 

3-41 

0-52 

11  69 

4-0<) 

0*54 

28. 

i4                           U 

66-83 

25-31 

8-64 

0-74 

10-49 

3*52 

0-83 

29. 

Drummond,      Can.  54-70 

29*80 

0-36 

ir. 

11*42 

2-44 

0-23 

30. 

Morin.                  » 

64  20 

2910 

1*10 

0-16 

11-25 

undeL 

31. 

Rawdon,              *' 

54-45 

28-(i5 

045 



9-68 

6-25 

1*06 

32.  Chdteau  Richer,  " 

65*80 

2690 

1*53 

0-27 

9-01 

4-77 

0-86 

33. 

Montarville,         " 

53-10 

26-80 

1*35 

0-72 

11-48 

4-24 

0-71 

34. 

Guadeloupe,  W.  I. 

64-26 

29-89 

0-70 

11*12 

3*03 

0-33 

85. 

Maui,  Pacific 

63-98 

27-56 

114 

1-35 

8-65 

6-06 

0-47 

36. 

Illowa 

64-53 

27-37 



tr. 

962 

5-98 

1-81 

37. 

Reesk 

65-63 

26-74 



ir. 

9-78 

5-08 

1-61 

38. 

Deva 

63-74 

28-72 

ir. 

10-69 

4*95 

1-02 

39. 

Cziffar 

61*72 

26-72 

4-51 

tr. 

9-66 

8*96 

l-(»2 

40. 

Pereu,  Vit«. 

64*72 

27-39 





7-76 

6-66 

2*01 
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3db3 


50,  0.= 2-684— 2'695,  bluish  opalescent,  cleavable;  31,  G.=2-67,bh.-white,  in  trap  rock;  82,  G.~ 
2-68,  pale  bh,-  or  gnh.-gy.,  lustre  of  deavage  surfaces  vitreous,  elsewhere  waxy;  38,  G.=2-t3— 
274.  from  basall ;  34,  in  trachjtic  doleryte,  central  peak ;  35,  glassy  colorless  crystals ;  36-4C 
fr.Huugaiy,  in  trachyte;  36,  G.=2-636;  H8,  G.=2-598;  39,  G.=2-678:  40,  G.=2-637.  Anal. 
3G-31>  give  the  0.  ratio  1:3:7,  intermediate  between  labradorite  and  audosite. 

Pyr.,  etc. — B.B.  fuses  at  3  to  a  colorless  glass.  Decomposed  with  difficulty  by  muriatic  acid, 
generally  leaving  a  portion  of  undecomposed  miueraL 

Obs. — Labradorite  is  a  constituent  of  some  rocks.  (1)  The  cleavable  mineral,  along  witli 
liornblende,  composes  a  granite-like  variety  of  diabase,  or  a  rock  resembling  dioryte,  but 
having  labradorite  as  the  feldspar.  (2)  If  the  hombleudic  oonaiituciit  is  a  dark  lameUar  variety 
of  either  hornblende  or  pyroxene,  or  the  species  hypersthene,  the  rock  is  called  hyperyte  (or  hyper- 
sthenyte).  (3)  If  the  hornblendic  mineral  is  a  light  lamellar  pyroxene  (diallage),  the  rode  is  called 
gabbra  (4)  If  the  hornblende  and  labradorite  constitute  a  homogeneous  fine-grained  compact 
mass,  the  rock  is  caHed  amphibolyU  or  diabase;  and  (5)  if  the  diabase  contains  distinct  crystals  of 
porphyry,  it  is  a  diabase  porphyry^  the  green  porphyry  or  oriental  verd-antique  of  Greece  (anaL 
25)  being  of  this  nature.  (6)  The  crypto-crystalline,  or  felsite  variety  of  labradorite,  occurring 
iicjasiooally  in  connection  with  some  of  these  rocks,  has  been  called  incorrectly  saussuriU  and 
)a4e  or  nephrite.     The  above  are  labradoric  metamorphic  rocks. 

There  are  also  the  following  labradoric  intrusive  rocks.  (7)  Doleryte,  consisting  of  labradorite 
and  pyroxene,  with  generally  some  magnetite— a  rock  whicli,  on  the  one  hand,  may  be  light-col- 
ored crystalline  or  granitoid,  and  on  the  other,  dark-colored  compact  massive,  either  porphyrito 
or  not,  sometimes  trypto-crystalline,  and  also  a  cellular  lava ;  it  indudes  much  of  the  so-odled 
irap^  greenstone,  and  amygdaloid,  (8)  BascUt,  simikr  to  doleryte  in  structure,  colors,  and  varieties, 
but  containing,  in  addition  to  labradorite  and  pyroxene,  chrysolite  in  disseminated  grains.  Dole- 
rrtic  and  basaltic  lavas  are  the  most  common  of  volcanic  rocks,  (m)  Labradorite  also  occurs  in  other 
kiuds  of  lava,  and  is  sometimes  found  in  them  in  glassy  crystals,  as  in  those  of  Etna  and  Vesuvius. 

The  labradoric  metamorphic  rocks  are  most  common  among  the  formations  of  the  Azoic  or  pre- 
Silarian  era.  Such  are  part  of  those  of  British  America,  northern  New  York,  Pennsylvania,  Arkansas ; 
those  of  Greenland,  Norway,  Finland,  Sweden,  and  probably  of  the  Vosges.  Being  a  feldspar 
containing  comparatively  little  sihca,  it  occurs  mainly  in  rocks  which  include  little  or  no  quartz 
(free  silica). 

Many  foreign  localities  are  mentioned  above. 

Oq  the  coast  of  Labrador,  labradorite  is  associated  with  hornblende,  hypersthene,  and  magnet- 
ite. It  is  met  with  in  place  at  MiUe  Isles,  Chateau  Riclier,  Rawdon,  Moriu,  Abfrcrorabie,  and 
elsewhere,  in  Canada  East;  and  in  boulders  at  Drummond  and  elsewhere,  Canada  West.  It 
occurs  abuudautly  at  Essex  Co ,  N.  Y. ;  large  boulders  are  met  with  in  the  towns  of  Moriah, 
Xcweoiiib,  Mlntyre,  Westport,  and  Lewis,  N.  Y. ;  also  occasionally  in  Orange,  Lewis,  St.  Law- 
rence, Warren,  Scoharie,  and  Green  Cos.  In  Pennsylvania,  at  Mineral  Hill,  Chester  Co.,  and  of- 
posiie  New  Hope,  Bucks  Co. ;  in  the  Wilchita  Mis.,  Arkansas. 

Sdvcitt  and  momite  are  from  Antrim,  Ireland. 

Libradorite  was  first  brought  from  the  Isle  of  Paul,  on  the  coast  of  Labrador,  by  Mr.  Wolfe, 
a  Moravian  missionary,  about  the  year  1770,  and  was  called  by  the  early  mineralogists  Labrador 
j»toue  (Labradorstein\  and  also  cliatoyant,  opaline,  or  Labrador  feldspar.  Klaproth's  analysis 
aljore  (No.  1)  was  the  first  one  made  (in  1815). 

Libradorite  receives  a  fine  polish,  and  owing  to  the  chatoyant  reflections,  the  specimens  are 
often  highly  beautiful.     It  is  sometimes  used  in  jewelry. 

AIL — Labradorite,  like  anorthite,  appears  to  undergo  alteration  with  considerable  facility,  it 
losiug  lime  through  infiltrating  carbonated  or  alkaline  waters,  nnd  receiving  water.  In  some 
ca.<&<i,  also,  it  has  received  considerable  iron.  The  following  analyses  appear  to  be  of  specimens 
of  this  altered  UibradoritP.  The  results  are  rcnaarkable  for  either  the  small  proportion  of  lin*e 
or  Large  proportion  of  iron,  or  the  same  of  potash  or  of  watei;  each  of  which  may  be  regarded  as 
an  iodicution  of  alteration.  Analyses:  1-4,  Dclesse  (1,  Ann.  d.  M.,  lY.  xiL  200 ;  2,  ib.,  xvi.  8-4  2; 
3,  AniL  Oh.  Phys.,  IIL  xl  271;  4,  Ann.  d.  M.,  IV.  xvl  :^24);  5,  Metzger  (Jahrb.  Min.,  1850, 
683):  6,  V.  Eath  ^Za  G.,  ii.  246);  7,  Delesse  (Ann.  d.  M,  IV.  612);  8,  T.  d.  Hunt  (Rep.  G.  Can^ 
lfc«3,  479): 

2-28,  Mn  0-30=:99'8G  Delessa 
2 -40 = 99-91  Delesse. 
3-15,  Sin  0-60=:99-35  Delesaft 
805= 99-83  Delesse. 
3-65=99-20  Metzger. 
2-76=10018  Rath. 
3-00=100  Delesse. 
0-80  Hunt 


Si 

£1 

9e 

fig 

da 

*a 

i 

I.  Bclfahy,  Voagoa 

52-89 

27-39 

1-24 

5-89 

5-29 

4-58 

2.  P.  Jean.      " 

53-05 

28-66 

1-00 

1-51 

6-37 

4-12 

2-80 

8.  Vosgite'      " 

49-32 

SO-07 

0-70 

1-96 

4-25 

4-85 

4-45 

1  Odem 

55-23 

24-24 

rii 

1-48 

6-86 

4-83 

3-03 

5.  Clausthal 

54-44 

25-50 

6-33 

806 

211 

0-12 

d  Graubundten 

53-92 

21-51 

4-16 

1-26 

9-41 

5-57 

1-69 

7.  Obcrstein 

53-89 

27-66 

0-97 



8-28 

4-92 

1-28 

3.  MtRoyal,OaiL 

53-60 

25-40 

4-60 

0-86 

3-62 

undeL 
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OXYGEN   COMPOtTNDS. 


No.  1  Is  from  a  porphjTitic  rock,  G.=2-719;  2,  from  dioryte;  3,  the  wsgiie^  from  a  porphyry 
G.  =  2-771,  color  whitish,  sometimes  slightly  greenish  or  bluish,  lustre  greosy  or  pearly;  4,  froi 
the  euphotide  of  Odern  in  Elsace ;  5,  from  an  altered  diabase-porphyry ;  6,  from  a  gabbro,  an 
remarkable  for  its  high  specific  gravity,  G.  =  2-840 ;  7,  from  a  porphyritic  amygdaloid,  a  colorle; 
and  translucent  variety,  with  G.=2-642;  8,  from  a  basalt  (or  chrj'solitic  doleryte),  "with  a  sma 
admixture  of  augite."    Labradorite  also  occurs  changed  to  calcite  (Tschermak). 

Attil — Hausmann  (Beitr.  Eisenhochofenschlacken,  31)  has  referred  to  labradorite  crystals  di; 
Iributed  through  the  mass  of  the  slag  of  a  furnace  at  Veckeshagen,  which  were  an  inch  long,  bi 
not  well  formed;  had  two  cleavages  at  right  angles  to  one  another,  with  H.=:6,  G.=2-H6;  wi 
fusible  B.B.,  but  insoluble  in  muriatic  acid;  and  afforded  Si  66*2,  3tl  10-4,  Ca  21-0,  te  1-9,  >J 
0-1 =99-6. 

Globules  of  the  Variolyte  of  Durance.  These  concretionary  globules  are  often  half  an  inch  < 
more  in  diameter,  grayish-green  in  color,  compact  in  texture,  with  G.=2'923.  A  specimen  fro] 
a  locality  south  of  Mt  Genevre,  near  Brian9on,  afforded  Delesse  (Ann.  d.  M.,  IV.  xviL  116): 


§i 
56-12 


17-40 


Fe 
7-79 


0-51 


ir. 


3-41 


Ca 
8-74 


Jfa 
3-72 


0-24 


ign. 
1-93=:  99-86 


CamcUiie.  A  feldspar,  described  by  Beudant,  occurring  at  the  localities  of  corundum  ax 
indlanite  in  the  Carnatic,  India,  is  pronounced  by  Breithaupt  and  von  Kobell  to  be  labradorite. 

r 
312.    ANDESITB.      Andesiu   Abich,   Jahresb.,  zzi.   167,    1841.      Psendoalbit   Sacchai 
Glockei;  J.  pr.  Ch.,  xxxiv.  494,  1845. 

Triclinic.  Approximate  angles  from  Esterrel  crystals  (Desel.) :  O  A  i- 
left,  87^-88^  0  A  /=111°-112°,  O  A  /'=115°,  /A  i-i=119°-120%  /'A  2"-T= 
120°,  (?  A  2-I=101°-102°.  Twins:  (1)  composition-face  i-i;  (2)  doubl 
twins,  made  up  of  two  twins  of  the  kind  in  (1),  one  of  them  reversed,  a 
that  there  are  4  planes  /in  front,  and  at  each  end  there  are  the  planes  ( 
and  2-1 ;  (3)  double  twins,  like  the  last,  but  one  of  the  parts  turned  arouiic 
so  that  there  are  reentering  angles  between  two  faces  0  and  two  /-?,  an 
four  planes  /  in  front.  Cleavage  more  uneven  than  in  albite.  Also  grai 
ular  massive. 

n.=:5-6.  G.=2-61— 2-74;  from  theAndes,  2-61— 2*74;  of  saccharit^ 
2-6()— 2-69 ;  from  the  Vosps,  2*65— 2-68 ;  2*668,  Canada,  Hunt.  Cok 
white,  gray,  greenish,  yellowish,  flesh-red.  Lustre  subvitreous,  iiiclii 
ing  to  pearly. 

Comp. — 0.  ratio  1:3:8,  but  varying  to  1 :  3 :  7.  Perhaps  only  a  mixture  of  labradorite  with 
Boda-feldspar.    Formula  (i  (Ca,  Na)'4-  t^^f  Si*H-3  Si ;  or  with  half  the  excess  of  silica  basic 

Analvses:  1,  Abich  (Pogg,  li.  523);  2,  3,  Rammelsberg  (5th  Suppl.,  48);  4,  Jaoobson  (Kami 
Min.  CK  607);  6,  Deville  (Ann.  Ch.  Phys.,  III.  xL  288);  6-9,  Delesse  (Mem.  Soc  d'Km.  < 
Doubs,  Ann.  d.  M.,  V.  iii.  374);  10,  Varrentrapp  (Pogg.,  lit.  473);  11,  Schmidt  (Pojt}?.,  Ixi.  383 ) ;  t 
Waltershausen  (Vulk.  Gest.,  24);  13,  Laspeyres  (ZS.  G.,  xviii.  329);  14,  15,  v.  Rath  (ZS.  G.,  xt 
249);  16-19,  T.  &  Hunt  (Rep.  G.  Can.,  186:s,  478);  20,  Franke  (Ramm.  Min.  Ch.,  609);  21,  i 
T.  a  Hunt  (L  c);  23,  24,  v.  Hauer  (Verb.  G.  Reichs.,  1867,  13,  81);  25,  26,  Sommaruga  (Jaii^ 
G.  Reichs,  xvi  397,  1866);  27,  A.  Strong  (Jahrb.  Min.  1867,  537): 


Si 

£l 

¥e 

Mg 

Ca 

]!fa 

'^ 

ft 

1.  Marmato 

69-60 

24-18 

1-58 

1-08 

5-77 

6-53 

1-08 

=99-92  Abich. 

2.        » 

60-26 

25-01 

ir. 

0-14 

6-87 

7-74 

0-84 

=100-86  Ramm. 

8,        « 

58-32 

26-5-2 

<r. 

0-11 

8-18 

5-27 

2-86 

0-60 =101 -36  Ramm. 

4.         " 

6014 

25-39 

0-87 

0-63 

7-93 

7-99 

1-66 

=104-61  Jacobson. 

6.         " 

63-86 

2405 



0-38 

5-04 

6-04 

0-88 

0-76=H-0  Deville. 

6.  Vosges,  white 

58-92 

2605 

041 

5-64 

7-20 

2-06 

1-27=99-66  Delesse. 

7.         "        red 

58-91 

24-59 

0-99 

0-39 

4-01 

7-69 

2-64 

0-98=100  Delesse. 

8.  Chagey 

59-95 

24-13 

1-06 

0-74 

6-66 

5-:;9 

0-81 

2-28=100  Delesse. 

9.  La  Bresse 

58-55 

25-26 

0-30 

1-30 

5-03 

6-44 

1-50 

0-91=99-29  Delesse.            i 

.U.  Silesia 

58-41 

25-23 

— — 

0-41 

6-54 

9-39 

=99-98  Varrentrapp, 

1.  SaccJiarUe 

58-93 

23-50 

1-27 

0-56 

6-67 

7-42 

0-05 

2-ai,Ni  0-39-100  Soh mil 
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Si 

3d 

Mg 

Ca 

i 

Ot9 

11  Iceland,  cryd. 

60-29 

23-75 

3-21 

0-64 

6-29 

670 

0-87 

— =100-75  Waltershflosen 

57-29 

26-78 

tr. 

0-28 

801 

6-84 



=99-20  Laspeyres. 

14.  St  YalcDtiDO 

56-79 

28--4S 





8-56 

610 

0-34 

0-24=100-51  Rath. 

:x 

58-15* 

26-55 



0-06 

8-66 

[6-281 

0*30=100  Rath. 

W  Chateau  iUcher 

59-80 

25-:^9 

0-60 

Oil 

7-78 

614 

100 

=99-82  Hunt 

1-                      u 

69-55 

25-H2 

0-75 

tr. 

7-73 

5*09 

(»-96 

0-45  =  100-15  Huut 

a 

67-20 

26-40 

0-40 

8-34 

5-83 

084 

0-20=99-(J(5  Huut 

i'x 

68-50 

25-80 

1-00 

0-20 

8-06 

5-15 

116 

0-4o=100r>7  Hunt 

j>.         *' 

58-38 

23-86 

1-18 

0-10 

7-83 

6-05 

1-G8 

l-o:^  =  l«>011  Fraiiko. 

2 1.  St  Joachim 

67-15 

27-10 

8-73 

6-88 

0-79 

0-20  =  9975  Huut 

it  Lachutc 

58-15 

26-09 

0-50 

016 

7-78 

5-55 

1-21 

0-45  =  U9'80  Hunt 

14,  Xagj-Sebes 

57-20 

25-12 



tr. 

6-96 

7-28 

1-87 

1-68=100-11  Hauer. 

:L  CiiflUr 

60-10 

17-62 

7-03 

1-85 

2-24 

4-01 

3-82 

2-11  =  98-78  Hauer. 

t:\  Kussahora,  bfc. 

67-70 

20-79 

8-35 

1-71 

5-45 

tr. 

3-99 

384=  101-^3  Sommaniga. 

1<           "         bk. 

58-21 

22-22 

7-30 

0-73 

5-18 

tr. 

3-96 

2-75=  100-3 J  Sommaruga. 

27.  KjffhajiserMts. 

5916 

25-97 

1-04 

0-03 

9-23 

3-91 

0-47 

0-68,  Ba,  Sr  tr.=  100-49  Str. 

*  Probably  some  mixed  quarU. 


InanaLl,  G.  =  2-733;  2,G.=2-674;  3,  G.=2  68-26^8 ;  4,  G.  =  2  679;  5,  G.  =  2-61;  6,  from  Ser 
T^c&G.= '2-683;  7,  fr.  CoraviUers,  G.=3-651  ;  8,  G.  =  2-73t};  12,  G.  =  -i-6o;  14,  " tonalyte,"  fr. 
Tyrol  Ct.=2-6'^5;  15,  G.=2-676;  16,  G.  =  2-688;  18,  laveuder-blue,  subtranap.,  cleavable,  curved 
gurlaces;  19,  gnlL  base  of  preceding,  granular;  21,  in  a  boulder;  22,  G,=2-G87;  23,  G.  =  2-585; 
•:3,  G.=2-853;  26,  G.=2-607;  27,  in  dioryte,  G.  =  2-69.  Other  analyses:  v.  Rath,  ZS.  G.,  ix. 
1:5'.*. 

Of  these  analyses  all  but  No.  5,  by  Deville,  afford  rather  dosely  the  oxygen  ratio  1:3:8.  No. 
i  cives  0-80 :  3 :  8*91.  Nos.  24  to  26  have  part  of  the  alumina  replaced  by  iron,  and  probably  in 
cou^jiuence  of  alteration,  as  the  black  color,  little  soda,  and  much  potash  would  indicate. 

Pyr^  etc- — Aiidesice  fuses  in  thin  splinters  before  the  blowpipe.  Sdccharlte  melis  only  on  thin 
«birs ;  with  borax  fcrms  a  clear  glass.     Imperfectly  soluble  in  acids. 

Obi-— Occurs  in  the  Andes,  at  Marmato,  as  an  ingredient  of  the  syenite-like  rock  called  ande^ 
fjti :  In  ihe  porphyry  of  I'Esterel,  Dept  of  Var,  France ;  in  the  syenite  of  ^Usaco  in  the  Vosges ; 
•  iiire  at  S:?rvanco,  red  at  Coravillers;  in  the  porphyry  near  Chagey,  Haute  Saoue;  at  Vapucliord, 
Iceland,  in  honey -yellow  transparent  crystals  (anal  12);  at  Baunigarten  in  Silesia  (anal.  10);  lu 
•ir  Tyrol,  south  of  Touale,  in  Mt  AdameUo,  in  a  granite-like  rock  called  ioruilyte,  consisting  of 
tois  t^ldspar,  according  to  v.  Rath,  with  much  quartz,  some  orthoclase,  biotite,  and  hornblende. 

SiiccTiarite  is  granular  massive,  with  traces  of  cloavage  in  one  direction,  occurring  in  veins  io 
fc;n«:ntiue  at  tho  chrysoprase  mines  near  Frankenstein,  in  Silesia. 

In  North  America,  found  at  (Chateau  Richer,  Canada  (anal  1 0--0),  forming  with  h^'persthene  and 
iiiLcnite  a  wide-spread  rock ;  color  tlesh-red- 

Ait.— The  following  are  analyses  of  altered  andesite  in  addition  to  24  to  26  above:  1,  Ran^ 
seiiberg  (Min.  Ch.,  6u8);  2-4,  Deville  (Bull.  Geol.  Fr.,  II.  vi.  410);  5,  Francis  (Fogg.,  lii.  47 1> 
Nw.  2  is  of  the  mass  of  a  crystal,  2 A  of  the  interior,  2B  of  tho  exterior  portion : 


I  EsterrelMts. 

V  U 

!B.      " 
•  Hungary 
L  Marmato 
J.  Popayan 


Si 

58-32 
59-07 
57-01 
52-42 
53-92 
58-11 


Xl       Pe      Mg      Ca      Na       &        tL 


26-52 
26-67 
28-05 
24-78 
26*ti9 
28-16 


1-20 


56-72     26-52    0*70 


on  8-18  ft-i7  2-36  0-6.>=  101-36  Rjunm. 

0-58  T-9o  4-9o  ir.  0*77=  loo  Deville. 

0-39  7-53  5-47  012  1-43=100  Deville. 

0-51  15-II2  5-10  014  -2-05=100  Deville 

1-68  ti-98  4-02  1-20  140,  0  2-93  =  lOi»-02  Deville. 

1-5-2  5-36  6-17  044  1-25=100  Deville,  G.  =  2-62. 


9-38     6-19     0-80      =101-31,  Francis;  G.  =  2 '64. 


TLo  oxygon  ratio  for  1  is  1  :  3  :  7*5 ;  2,  n-9  :  3  :  7-5  ;  2  A,  0-84  :  3  :  7'M  ;  2B,  1-5  :  3  :  7*3 ;  3, 
»9  ;  3  :  6*9  ;  4,  0'8  :  3  :  7*2  ;  5,  1 :  3  :  72.  The  mineral  of  the  Esterrel  Mts.,  near  Frejus  in  south- 
tra  France,  occurs  In  a  rock  called  porphyry.  Deville's  analyses  leave  no  doubt  as  to  the  altera- 
1300.  The  analysis  by  v.  Rath  (No.  14,  above)  also  gives  nearly  the  ratio  1:3:7;  and  the 
Kxt,  1:3:  74.    No.  4,  from  Marmato,  contains  14  p.  c.  of  carbonate  of  Hme. 

L»eville  takes  the  ground,  as  a  result  of  his  analyses,  that  all  andesite  is  altered  oVgoclasey  the 
oxraen  ratio  of  which  \a\  :  3  :  9 ;  and  the  same  result  was  earlier  suggested  by  G.  Rose  and 
BiiclioC     Deville's  analyses  of  the  Marmato  andesite  gave  him  nearly  the  oligoclase  ratio. 

Andesite  changes  also  to  kaolin.  That  of  La  Brcsso,  studied  by  Delesso,  is  in  part  in  thif 
cuuii^ioQ,  being  soft  and  crumbling ;  and  In  part  less  changed  and  of  a  reddish  color. 
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-    313.  HYALOPHANB.    Hjalophan  v.  Wa^ershausen,  Pogg.,  xdr.  134,  1855,  c.  548. 

Monocliiiic,  like  orthoclafie,  and  anii^les  nearly  the  &aine.  Observec 
planes :  0  ;  vertical  planes,  /,  t'-i,  i-i ;  liemidomes,  1-i,  f-i ;  clinodome,  2-1 
C(by  calc.)=64°  16'  /a/=118°4:1',  7a  V-?=120^  36',  OAl.i=130°  55^ 
/a  l-i=lll°  55'.  Cleavage:  0  perfect,  i-)  somewhat  less  so.  In  snial. 
crystals,  single,  or  in  groups  of  two  or  three. 

H.=0— 0*5.  G. =2*80,  transparent ;  2*905,  translucent.  Lustre  vitre- 
ous, or  like  that  of  adularia.  Color  white,  or  colorless  ;  also  flesh-red.  Tran& 
parent  to  translucent. 

Oomp.— 0.  ratio  for  fi,  fi,  8i=l  :  8  :  8;  formula  (i  (ifta,  fi:)*+f  5l)*&'+3  Si,  or  like  andevlw 
and  leucite,  except  that  the  protoxyds  are  mainly  baryta  and  potasli. 

Analyses:  1,  Uhrlaub  (Pogg.,  c.  548);  2,  same,  the  impurity,  sulphuric  add  and  part  of  barytj 
as  sulphate,  being  removed;  8,  Stockar-Escher  (Konng.  Uebers.  1856-67,  lo7);  4,  Petersen 
(Jahrb.  Min.  18G7,  102);  Igelstrom  (CElv.  Ak.  Stockh.  1867,  J.  pr.  Oh.,  ci.  434): 


Si 

M 

% 

Ca 

Ba 

^a       & 

fi 

s 

1.  Binnen 

46*65 

1914 

073 

0-77 

21  38 

0-49     8-23 

0-54 

4-12=101  Uhrlaub. 

2.       " 

61-30 

21-50 

0-84 

0-87 

15-11 

0-55     9-25 

0-58 

=10u  Uhrlaub. 

8.       " 

52-67 

21-12 

0-04 

0-46 

16  05 

214    7-82 

0-58 

=99-SS  St.-E. 

4.       " 

51-84 

22-08 

010 

0-65 

14-82 

1003 

0-48 

z=:\()^  PtUrscn. 

5.  Jakobsberg, 

Swed. 

51-14 

'22-86 

310 

4-28 

9-56 

[9-06] 



=lUOlgeUtr'ni- 

AnaL  2  gives  the  0.  ratio  1 :  2-6  :  7,  and  8,  1  :2'8  :  7*8;  and  4  agrees  well  with  No.  3.  Xv>. 
6  contains  lesu  baryta  and  more  lime. 

Pyr.,  etc. — B.B.  fuses  with  difficulty  to  a  blebby  glass.    Unacted  upon  by  acids. 

Oba, — Occurs  in  a  granular  dolomite,  along  with  white  barite,  greenish  tourmaliuc,  mica,  real- 
gar, duft-cnoj'sito,  and  sphalerite,  near  Imfeld,  in  the  valley  of  Binnen  in  the  Valais,  in  crystals  '1 
or  three  lines  long,  and  rarely  larger;  also  at  llio  manganese  mine  of  Jakobsberg  in  Sweticn,  ii. 
limestone  with  a  mang-aniforous  epidote  (p.  28:^),  looking  much  like  common  flesh-red  oriho^riu-- •- 
A  massive  variety  accompanies  it,  containing  according  to  Igelstrom  (1.  c.)  Si  50-90,  'A\  'i  !••■:».  Oj 
13-30,  Ba  3'5o,  alkalies,  Mg  and  Mn,  1 1*21  undetermined. 

314.  OUQOOLASB.  Natron-spoduracn  Berz.,  Arsb.,  ItiO,  lS24=Soda-spodumene.  Oligokl.s 
BreUh.,  Pogg.,  viii.  79,  1826.  Hafnefjordit,  Kalkoligoklas,  Fi^-chhamtnerj  Skand.  Kat.  sau.iu 
i  Stockholm,  July,  1842.     Aventurine  Feldspars  Sunstone  pt. 

Triclinic.     Observed  planes  (see,  for  position,  the  table  under  anorthite  or 
albite) :  0;  2-1,  i-i,  2-1';  i-J;  ^-S ;  -2,  /,  2,  1;  2-i, 
i-3':  i-S'. 


Hl-l;-2',/',2',l' 
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/A  /'=120°  42'  0  A  1=123^  51' 

O  A  i-i,  ov.  2-1',  =  03  50  (?  A  l'=121  15 
0  A  i-i,  ov.  2-2, =86  10  0  A  1-1=127  6 
O  A  7=110  55  Oa  2-i,  ov.  l-?.=:97  22 

O  A  /'=114  40  i-l  A  /'=120  24 

O  A  2-r=136  23  it  A  7=118  54 

O  A  2-4=132  40  T  A  i-8'=150  30 

7  A  1-8=147  30 

Cleavage :  Oy  i-i^  perfect,  the  latter  least  so. 
Twins :  similar  to  those  of  albite.     Also  massive. 

n.=6-7.  G.=2-56~2-72;  mostly  2-65— 2-t>l>. 
Lustre  vitreo-pearly  or  waxy,  to  vitreous.  Color  usually  whitish,  with  a 
faint  tinge  of  grayish-green,  grayish- white,  reddish-white,  greenish,  reddish ; 
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^uietimes  aventurine.  Transpai'ent,  snbtranslucent.  Fracture  coiichoidal 
^  iiueven. 

Comp^  Var- — O.  ratio  1:3:9;  (i(jSra,  Ca)'+}  Xl)'  8i"+8|  Si;  or  else  with  half  the  excess 
It'  ^aca  baaic;=,  taking  ^  as  soda  aloue,  Silica  62'i,  alumina  23*7,  soda  14*2=100.  Part  of  the 
1Mb  is  replaced  bj  liipe. 

Vir.  :.   GUMvable;  in  crystals  or  massive. 

i  Coiiiftact  laassivti ;  od/fodase-felsiie ;  includes  part,  at  least,  of  the  so-called  compact  feldspar  or 
llh^  these  ooDsisting  of  the  feldspar  in  a  compact,  either  tine  granular  or  tiint-hke  state,  containing 
px.  silica  dissenainated  through  the  mass,  lu  those  here  included,  the  feldspar  is  a  soda-feldspar, 
^  it  is  often  difficult  to  distinguish  them  fVom  cUbite-fdsiie,    See  under  Albitb  for  analyses. 

s.  Aieniunne  oliffoclase,  or  tfunslone.  Color  grayish-whito  to  reddish-gray,  usually  tlie  latter, 
|Bb  internal  yellowish  or  reddish  fire-like  reflections  proceeding  fh>m  disseminated  crystals  of 
pbally  either  hematite  or  gothite. 

Uueli  oligoclase  has  a  faint  greenisli  tinge  and  pearly  lustre,  in  which  it  somewhat  resembles 
ii*laL!eiiP,  whence  the  name  sodaspodumene.  Only  the  oligoclase  of  lavas  or  trachytic  rocks 
^  >>.  below  2-6.  HafnefiordiU  (anal  36)  contains  the  protoxyds  of  an  andesite  or  labradorito, 
^  day  not  belong  here. 

i  UfO¥isioue  pt.     A  whitish  opalescence. 

I  Aioiyses:  1,  2,  Berzelius  (Jahresb.,  iv.  147,  xix.  802);  3,  L.  Svanberg  (CEfv.  Ak.  Stockholm, 
p.:::i;  4,  R.  Hagen  (Pogg.,  xliv.  329);  6,  Resales  (Pogg.,  Iv.  100);  6,  Francis  (Pogg.,  liL  470); 
(3c4eniann  (Pogg.,  Iv.  110);  8,  Jevreinof  (B.  H.  Ztg.,  1853,  No.  12);  9,  Chodnol"  (Pogg.,  Ixi 
P>:  10,  Jevreinof  (L  c.);  11,  Scheerer  (Pogg.,  liiv.  163);  12,  ID,  Kersten  (J.  pr.  Ch.,  xxxviL 
|fc3,  Jahrb.  Min.  1845,  fi53);  14,  v.  Hauer  (Jahrb.  G.  Reicha.,  iv.  830);  1ft,  Delesse  (Ann  d.  M., 
jr  i_x.  1 49) ;  1 6.  Kerndt  (J.  pr.  Ch.,  xliii.  218);  17,  Wolff  (J.  pr.  Ch..  xxxiv.  2:i4) ;  1 8,  RammeU- 
fc;Pcwig,  IyL  617);  19,  v.  Rath  (ZS.  G.,  ix.  226);  20,  Delesse  (Ann.  Ch.  Phys.,  111.  xxiv.); 
|L:s.n«a  (G.  Beschr.  Baden,  186l-«»2);  22,  Delesse  (Bull  G.  Soc.,  11.  viL3lo);  23,  Laurent 
la^Uh.  Phys.,  lix.  108);  24,  Damour  (Ramm.  6th  Suppl.,  178);  25-27,  Haughton  (Rep.  Br. 
koc^  186:i,  56);  28-3o,  Smith  &  Brush  (Am.  J.  Sci.,  II.  xv.  211,  xvi.  44);  31,  C.  T.  Jackson 
^  J.  Sci^  U.  xUL  H»7);  32-:i5,  Deville  (C.  R.,  xix,  46,  Et  Gteol  Teneriffe,  184s);  a6,  Porch- 
te-m^r  (Skaud.  Nat  S.  Stockhohn,  1842);  37,  Pouque  (Ramm.  Min.  Ch.,  614);  v.  Uauor  (Verb, 
LE«:khi.,  1867,  60);  89,  40,  A.  Streng  (Jahrb.  Min.  1867,  537): 


1  Danviks-Zoll  63-70 

i  Tcterby,      "  61-55 

I  joJa,  "  59-66 

jlArendal,     "  63  61 

k        "        ywK  6i-70 

t  Ijatzkaja,  UnU  61-06 
1  S^kaitansk,  "  64-25 
i  E^.rald  mine,  **  6063 
l  Kisiita  FiiiL,  red  63-80 
^  Pitkiiranta  "  60  97 
1  Tredeatrd,  Sunst  61-«0 
%  X-'-ar  Freiberg  6297 
L  M-irienbad,  Boh.  63-jO 
k  Zmin,  ** 

t  Vlsembach 
L  Bodeu 

t  Fleusburg,     SiL 
1  Wannbrunn,   " 

I.  Albula,  Grisons 

tMer-de-Glaoe 
Goggenau 
L  Qnt.F)ast,  Belg. 
k.  Arieg© 
|L  Elba 

t.  Garrary  Wood,  I 
^  ?  *' 

1  Elnader,  " 

K  UixionTiUe,  Pa.  (|)  64-27 
b.  Dmbury,  Ct  (?)6.V76 
^».  Hiiddam,    "       ii)  64-26 

II.  Chester,  Mass.        6200 


Fe 
0-50 


63-16 
03-88 
tl-96 
64-.S0 

[63  94] 
6201 
63-25 
63  63 
63-70 
62-60 
62-40 

,  60-6H 
69-28 
62-40 


23-95 
23-80 
23-28 

2309      

23-80f'e  0-62 

19-68       4-11 

22-24       0-54 

26-35 

21-31 

'J5-40 

23-77 

23-48 

23-30 

2316 

22-27 

22-66 

22-34 

-23-71 

2116 

23-92 

22-52 

22-64 

24-60 

22-00 

24-40 

22-96 

23-60 

21-21 

22-56 

21-90 

24-40 


=  100- 1 6  Berzelius, 

=99-38  Berzelius. 

l-(;2,  und.  0-82=98-86  a 

=101-37  Hagen. 

=100-79  Resales. 

=99-52  Francis. 

=99*76  Bodenmnn. 

=*j«*55  Jevreinof. 

=99-60  Chodnef. 

=  1 00- 1 6  Jevreinof. 

=100  Scheerer. 

=99-69  Karsten. 

=99-32  Kurt-ten. 

0-79=100-00  Hauer. 
l-70=9&-G8  Delesse. 

^.iSln  0-40=  100  K. 

=97-77  Wolfl: 

=lwO  Ramm, 

=100-2^  Rath. 

,  ^n<r.=99-yi  D. 

=101-12  Seneca. 

1-22=99-69  Delesse. 

=9940  Laurent. 

=98-74  Damour. 

=99-58  Haughton. 

,  liln  0-32  =  08-32  H 

=100-40  Haughton. 

1-08=100-25  S.  &B. 
0-26=99-94  S.  &  B. 
0-29=99-09  &  &  B. 
1*00=99-67  Jackson, 
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Si 

^ 

Pe 

Mg 

Ca 

]?Ia 

t 

32. 

Tencriffe 

62-97 

22-29 

0-54 

206 

8-45 

3-69 

38. 

u 

63-81 

21-98 

0-66 

1-10 

9-46 

2  99 

34. 

u 

62-54 

22-49 

0-41 

218 

7-84 

4-54 

35. 

u 

61-55 

2203 

0-47 

2-81 

7-74 

8-44 

86. 

HafnefiordiiA 

61-22 

23-32 

2-40 

0-36 

8-82 

2-66 

tr. 

H7. 

L.  Laach 

63-5 

22-1 

1-8 

0-3 

8-9 

3-4 

38. 

Schemnitz 

69-49 

28*88 



6-20 

4-86 

4-09 

39. 

Kyffhaueer  Mts. 

60-94 

24-22 

1-66 

«r. 

3-94 

7-65 

0-95 

40. 

U                      (( 

.6001 

21-66 

1-54 

0-68 

515 

7-08 

1-37 

— =100DeviUe. 
— =100Deville. 

rrlOODeviUe. 

=98-04  Deville. 

=98-68  Forchb. 

=100  Fouque. 

0-99 =990 1  Hauer. 
0-79,  Sr<r.=  100-15  g 
2*69,  Ba,  Sr,  Li,  tr.zz 
100-OS  Stn 

A  brownish  feldspar  from  Borodin,  Finland,  afforded  S.  ▼.  Waltershausen  (Vulk.  Gest.,  2t] 
6S  20,  3tl  18-41,  3Pe  0*20,  Mg  0  87,  Ca  0-11,  Na  0-52,  t  14-41,  ]&  0o7=98-29.  It  may  be  as 
thoclase.     G.=2-583.    No.  9  may  be  mainly  dEbiie^  judging  from  the  amount  of  soda. 

In  anaL  8,  G.  =  2-69;  8,  G.=2666;  9,  G.=2-63;  ll,G.=2-656;  12,  G.=2-65;  18,Gr.  =  2i 
16,  G.=2-66-2-68,  in  mica  schist;  17,  G.=2-66l;  19,  G.=2-72,  igu.=  l05;  24,  G.=2-662  ; 
G.=2-61;  81,  G.=2-686,  BL=7-5,  granular  with  emery;  33,  G.=2-694;  34,  G.= 2*58— 2*5$ 
trachyte;  35,  G.=-i'592,  in  trachyte;  37,  G.=2-56,  in  lava;  88,  G.  =  2  635;  39,  40,  in  dioi 
G.=2  63— 2-64 ;  Nos.  1  to  31,  in metamorphic rocks,  granite,  gneiss,  porphyry,  syenite,  and  dior 
82-87  in  lavas  or  volcanic  rocks. 

Some  of  the  analyses  vary  from  the  oxygen  ratio  1:3:9  toward  1:3:  12,  and  Scheerer  m 
Handw.  Chem.  of  Liebig,  Poggendorl',  etc.,  makes  intermediate  varieties,  shading  into  both  a] 
and  orthoclase,  one  called  by  him  oligoclase^lbitej  the  other  oligoclas&^frihoclase — see  under  oi 
dose  and  dibits.    But  as  explained  elsewhere,  these  probably  arise  from  mixture. 

Other  analyses:  from  Ytterby,  Haughton,  Q.  G.  J.,  xviii.  412;  from  Dockweiler,  in  the  }^ 
A.  Streng,  B.  H.  Ztg.,  xxiii.  53 ;  from  granite  of  the  Ockerthal  and  of  Meineckeburg,  Fuchs,  i 

Fyr.,  etc. — B.B.  fuses  at  8*5  to  a  clear  or  enamel-like  glass.    Nut  materially  acted  upon  by  m 

Oba.— Occurs  m  porphyry,  granite,  syenite,  serpentine,  and  also  in  different  eruptive  ro 
It  is  sometimes  associated  with  orthoclase  in  granite,  or  other  granite-like  rock.  Amon^^ 
localities  are  Danviks-Zoll  near  Stockholm;  Kimito  in  Iluland,  forming  with  quartz  and  mica 
granite  containing  columbite ;  Pargas  in  Finland ;  Ariege  and  Arendal,  with  calcite,  cpidote,  ! 
crystals  sometimes  2  or  8  in.  long ;  iSchaitansk,  Ural,  greenish,  in  a  gangue  of  quartz  and  i 
and  yellowish- white  feldspar ;  in  gneiss  of  the  Schwarzwald  of  Goggenau,  north-east  of  Bad 
in  syenite  of  the  Vosges ;  in  a  mieaoeous  dioryte  (called  kersaniyte)  at  Visembach  in  the  Vosj 
in  protogine  of  the  Mer-de-Glace.  in  the  Alps ;  in  euphotide  at  Lavaldens,  Department  of  Isi 
ut  Albula  in  the  Grisons ;  in  a  dark  green  porphyry  at  Quenast  in  Belgium  ;  in  mica  schist  at 
I'jmerald  Mine  of  the  Urals,  and  at  Boden  near  Marienberg;  in  the  amphibolyte  of  MaricDbail, 
hernia;  in  a  green  porphyry  (oligoclase-porphyry  of  Rose),  near  Elbingerode  in  the  Harz ;  in 
l)ase  of  the  Harz ;  the  Fichtolgebirge ;  Chalanches  in  AUemont  and  Bourg  d'Oisans ;  aa  sum 
at  Tvedestrand  in  the  Christiana-fiord,  Norway ;  at  Hittcroe,  Lake  Baikcd ;  at  the  Nortli  0 
near  Hammerfest ;  in  Bonigal,  Ireland,  in  granite,  with  orthoclase,  eto. ;  in  Iceland,  colorksi 
Hafnefjord  {hafnejiordiie).  Tlie  oligoclase-porphyry  is  called  oligopkyre  by  Coquaud;  ucnt 
Raphael  in  the  Dept.  of  Var,  in  France,  a  rock  of  this  kind  has  a  beautiful  turquois-blue  colo 
very  hard,  and  encloses  crystals  of  oligoclase ;  G.=2-61.  In  lavas  and  trachjrto  (o/»>7«r/a>d 
chyie)  at  Teneriffe,  and  in  the  Euganean  Mts.  near  Padua ;  in  the  domyte  (trachyte)  of  Fu| 
Dome ;  in  doleryte  at  L.  Laach ;  in  pumice  at  Arequipa  in  Peru ;  in  obsidian,  with  saiiidil 
Zimapan  in  Mexico. 

In  the  United  States,  at  Unionville,  Pa.,  with  euphyllite  and  corundum,  G.=2*61  ;  also  at  ] 
bury,  Ot.,  with  orthoclase  and  danburite ;  Haddam,  Ot.,  often  transparent,  with  iolito  and  b 
tourmaline ;  Mineral  Hill,  Delaware  Co.,  Pa.,  called  moonstone ;  at  Orange  summit.  N.  lla 
slightly  greenish,  and  pearly;  at  the  emery  mine,  Chester,  Mass.,  granular,  with.  11.^ 
G.= 2*586;  at  Dixon's  quariy,  Del 

Named  in  1826  by  Breithaupt  from  dXiyo^,  UtUe^  and  vXatu,  to  cleave,  Berzelius  had  previa 
(in  1824)  recognized  it  as  a  new  mineral  from  specimens  from  Danviks-Zoll;  and  he  aftcn 
named  it  natron-spodumene  (soda-spodumene). 

'  Alt. — Occurs  altered  to  kaolin  and  natrolite.  The  change  to  kaolin  takes  place  more  easily  I 
m  orthoclase,  as  shown  by  the  longer  resistance  of  the  latter  when  both  occur  in  the  same  ; 
(Laspeyres,  ZS.  G.,  xvL  387). 

315.  ATiBITE.    Feltspat  hvit  pt.  WalL,  65,  1747.    Feldspath  pC,  Schorl  blanc  pt.,  de  1 

Crist,  ii.  409,  PL  v.,  f.  15, 16, 1783.    Krummbliitteriger  Feldspath  ffedenberg,  Afh^  L  118,  ] 

Albit  Gakn  &  Ben.,  Afh.,  iv.  li»0,  1815.    Tetertin  j3^eitf^  Char.,  1823.    Soda  Feldspar.      | 

•Vab.  iiiin'od.  as  species,    Cleavelandite  (fr.  Chesterfield)  Brooke,  Ann.  PhiL,  LL  v.  381,  i 

Digitized  by  ^OOQ IC 


UNISILICATES. 


349 


Pwiklin  BreiOi.^  Char.,  1823;  Peridine.    Hyposklerit  (fr.  Arendal)  Breith.^  Schw.  J.,  iil  31^ 
K.O.     Peristerite  (fr.  Perth,  Can.)T?um.y  Phil.  Mag.,  III.  xxii.  189,  1843.     Olafit  Breiih.,  B.  U 
Zt^^  xjcv.  S8=01igoklas-Albit5icAecrcr,  Pogg.,  Ixxxix.  17. 
Felsite,  Petrosilex,  or  Helleflinta  pt.,  Swed,     Adinole  (fr.  Sala)  2kud.j  Tr.,  ii.  126,  1332. 

Trielinic. 

/  A  /'=120°  47'      ,        0  A  2-z,  ov.  l-i,=97°  54'    i-t  A  i-5=149°  35' 
0  A  ii,  ov.  2-r,=93  36    (?  A  |-=150  3  i-z  A  ?-3'=141)  38 

O  A /-I,  ov.  2-1, =80  24    i-zAl'=113  41  7' A  l'=123  « 


O  ^  7^=114  42 
^>A/=110  50 
O  A  2-1' =136  50 
Oa  2-2  =  133  14 


i4  A  1  =  120  11 
i-iA/=ir7  53 
i-iA/=119  40 


/A  1  =  125  3 
2-iA  2-r=90  4 
/'A  2-2=138  34 
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Boe-tcmme,  Saroy. 


Eoc-tOTirn^,  Saypy. 


Cleavage:  O,  i-i  perfect,  the  first  most  so ;  l-l  sometimes  distinct.    Tmns: 
1.  Comp«ition-face  i-t,  axis  of  revolution  normal  to  i-i^  the  most  common^ 
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f.  301.     2.  C.-face  and  revolution  the  same,  but  (f.  307)  the  two  halves 
mutual  penetration  crossing  along  a  medial  vertical  line,  so  that  the  rig 
<juarter  in  fVont  is  continued  in  the  left  quarter  behind,  and  the  left 
tront  in  the  right  behind,  the  upper  and  under  planes  0  meeting  in  a  re< 
terins:  angle,  and  the  %%  on  either  side  in  a  salient  angle — making  an   ; 
tersecting  twin,  having  the  aspect  of  a  double  twin  of  four  crystals  m  wlii 
the  two  diagonally  opposite  are  alike  in  position.     ?.  C.-face  the  saine,  \ 
axis  of  revolution  j?<xraZZ^  to  i-t,  and  vertical,  producing  the  form  in  f.  Z\ 
the  planes  O  and  1  above  (or  below)  being  very  nearly  in  the  same  zo 
(the  plane  angle  of  i-t,  which  the  edges  ol  /  and  0  make,  being  116^  2 
and  that  which  the  ed^es  of  /  and  1  make  being  115°  55',  difiering  oi 
31') ;  also  exemplified  in  the  double  twin,  f.  308,  the  two  halves  of  whi 
are  twins  like  f.  307 ;  may  be  right  or  left-handed,  according  to  which  1m 
is  revolved;  also  in  other  similar  double  twins  (fr.  Middletown,  Ct.), 
gQQ  which  the  two  halves  are  like  f.,  305. 

C.-face  parallel  to  0,  and  revolution  on 
horizontal  axis  normal  to  the  shorter  diaj 
nal  of  0^  as  in  f.  309 ;  tlie  twin  right  or  Ic 
handed,  according  as  tlie  part  revolved  is  t 
upper  or  lower.  5.  The  last  kind  (4),  coi 
bined  with  the  first  (1),  making  double  twii 
Also  massive,  either  lamellar  or  granuls 
Pendme.  ^^  laminae  sometimes  divergent;  granu! 

varieties  occasionally  quite  fine  to  impalpable. 

H.=6-7.  G.=2-59-2-65 ;  2-612,  Finbo,  Eggertz ;  2-619,  Broddl 
Lustre  pearly  upon  a  cleavage  face ;  vitreous  in  other  directions.  Col 
white  ;  also  occasionally  bluish,  gray,  reddish,  greenish,  and  green ;  son 
times  having  a  bluish  opalescence  or  play  of  colors  on  0.  Streak  uncolorc 
Transparent — subtransliicent.     Fracture  uneven.     Brittle. 

Oomp.,  Var.— 0.  ratio  1  :  3  :  12;  (J]fra'4-|Xl)'Si'+6§i,orwithhalf  theexceesof  sflicaba 
—Silica  G8-6,  alumina  19'6,  soda  11-8=100.  A  small  part  of  the  soda  is  replaced  usuaUy,  if 
always,  by  potash,  and  also  by  lime.    But  these  differences  are  not  externally  apparent 

Var.  1.  Ordinary,  (a)  In  crystals  or  deavable  massiva  The  angles  vary  somewhat,  especii 
for  plane  /' ;  /a/' =122''  15',  G.  Rose;  121**  45',  Marignac  and  Bescloizeaux,  as  mean  of  mj 
measurements  of  St  Gothard  crystals ;  (9  A  /'= 1 1 5°  5',  Rose ;  114"  52',  M.  and  D.  (h)  Aventnri 
similar  to  aventurino  oligoclase  and  orthoclase.  (c)  Moonstone;  similar  to  moonstone  under  oli 
dase  and  orthoclase.  PeristeriU  is  a  whitish  adularia-like  albite,  slightly  iridescent,  having  G 
2*626;  named  from  mptwepa,  pigeon^  the  colors  resembling  somewhat  those  of  the  neck  of  a  pige 
(d)  Pericline  is  in  large,  opaque,  white  crystals,  short  and  broad,  of  the  forms  in  fig.  30 :^,  3 
G.=2f.4l  ;  /A/'=120°  37',  Breith. ;  from  the  chloritic  schists  of  the  Alps. 

(c)  //i^A'c/enfe  is  blackish-green,  from  Arendal ;  H.=6-5;  G.=2*63— 2*66;  it  contains^  aecc 
ing  to  Rammolsberg,  6  p.  c.  of  pyroxene.  Hermann  figures  (J.  pr.  Ch.,  xlvi.  396)  a  crystal  hav 
the  planes  and  ntarly  the  form  of  f.  302.  Named  from  'vrrf,  under^  ff«>ij^<i$,  hard^  with  reference 
the  inferior  hardness. 

(/)  Lamellar;  deavelandite;  a  white  kind  found  at  Chesterfield,  Kass.,  and  named  after  Dr. 
Cleaveland,  the  mineralogist 

2.  Compact;  albitic  fefsife ;  smooth  on  surface  of  fracture,  whitish,  grayish,  or  reddish>gray 
3olor,  and  very  toygh.    H.=6*5— 75;  G.=2-6— 2*65.    See  also  under  OuGOCLASB. 

Analyses;  1,  G.  Rose  (Gilb.  Ann.,  Ixxiii.  173)  j  2,  Tcngstrom  (Ann.  Phil.,  1824);  3,  Strome' 
;Untersiich.,  300);  4,  Laurent  (Ann;  Ch.  Phys.,  Ix.);  5,  Tliaulow  (Pogg.,  xliL  671);  G,  Bnx 
;Pogg.,  Ixi.  892);  7,  Abich  (B.  H.  Ztpr.,  i.):  8,  Erdmann  (JahresK,  xxi.  1»2);  9,  Abich  (P<»i?jr., 
526);  10,  C.  G.  Gmelin  (Pogg,  vii.  79);  11,  Kersten  (Jahrb.  Min.  1845,  648);  12,  Diday  '(Ci;> 
from  melaphyre  of  Agay,  Ann.  d.  M..  V.  ii.  184,  193) ;  13,  Rammelsberg  (Pogg.,  Ixxix.  3o5 1 ; ' 
Lohmeyer  (Pogg.,  Ixi.  390);  15,  Desclabissac  (ZS.  G,  x  •J07);  16,  Scheidtauer  (Pogg..  Ixi.  np: 
17,  Richter  (Pogg.,  Ixixix.  IT);   1 8,  Kiibe  (ZS.  G.,  xiv.  4H) ;  19,  Rcdtenbachcr  (Pogg.,  lii.  4S) ; 
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21,Bro8h  aud  Weld  (Am.  J.  Sci.,  II  vUl  390) ;  22,  T.  S.  Hunt  (Phil  Mag.,  IV.  L  222,  Am.  J.  QcL, 
IL  zii.  212);  23,  F.  A.  Genth  (Am.  J.  Sd.,  II.  xxvilL  249);  24,  E.  H.  Twining  (Am.  J.  Scl,  IL 
ixzl  357) ;  25,  26,  fioje  &  Booth  (Proc.  Am.  PbiL  Soc,  iu  190) : 
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fig 

Oa     Sa 

ti 

1.  Arendal 

68-46 

19-30 

0-28 

0-68  [1 1-27] 

— =100  G.  Rose. 

2.  Fiiiland 

67-99 

19-61 

0-70 

^— 

0-6d  11-12 

= 1 0008  Tengstrom. 

3.  CUesterfiold 

70-68 

1980 

0-11 

0-28     9-06 

=99-88  Stromeyer. 

4.       " 

68-4 

20-8 

0-1 



0-2     10-6 

—  =  100  Laurent. 

5.  St  Gothard,  crysL 

6900 

19-43 



0-20  11-47 

=100  loThaulow. 

6.  St.  Gothard,  white 

67-89 

19-24 



0-61 

0-31     6-23 

6-77  =  100-65  Brooks. 

1.  Hiaak,  crysL 

[68  46] 

18-71 

0-27 

0-18 

0-60  11-24 

0-65,  Mn  <r.  =  10u  Abich. 

8.  Brevig 

6911 

19-34 

0-62 

tr. 

tr.     10-98 

0-65,  Mn  <r.  =  100-70  Erdmann. 

X  Pantellaria 

68-23 

18-30 

1-01 

0-51 

1-26     7-99 

2-53=99-83  Abich. 

10.  Zoblitz 

67-94 

18-93 

0-48 

0-15     9-99 

2-41,  ign.  0-36=100-26  Gmelin. 

11.  Marienbad 

68-70 

17-92 

0-72 



0-24  1101 

1-18=99-77  Keraten. 

12.  AWiie,  crysL 

670 

19-2 

0-3 

1-8 

1-2       7-2 

2-2=98-9  Diday. 

13.  Hypoeclerite 

67-62 

16-5U 

2  HO 

1-46 

0-85  10-24 

0-51=98-8  Rammelsberg. 

J  4.  Schroibcrshau,  w.  1 

[i)  68-75 

» 18-79 

0-54 

0-09 

0-51   10-90 

1-21=1 00-7  9  liOhmeyer. 

15.  Oberhalbstein 

68-50 

1811 

0-66 

0-56[1217] 

=  100  Desclabissac. 

(Jri-ll 

18-96 

0-34 

016 

3-72     9-24 

0-57=99-10  Scheidtauer. 

17.       "       Olafiie 

66-83 

19  90 

0-39 

0-39 

1  50  10-18 

f  Un  0-20,  ft  0-25=99-65  R, 

18.  Drehfeld,  to. 

66-99 

18-40 

0-76* 

0-21 

0-90  12  10 

0-74=100-10  Rube. 

19.  PenQsylvania 

(1)67-20 

19-C4 

0-31 

1-44     9-91 

1-57=100-07  Redtenbacher. 

iu.  Uuionville,  Pa. 

66*65 

20-79 

0-5-2 

2-05     9-36 

=99-42  Brush. 

21. 

66-86 

21-89 

0-48 

1-79     8-78 

,A  0-48  =  100-27  Weld. 

22.  PerislerUe 

66-80 

21-80 

0-3O 

0-20 

2-62     700 

0-58,  ign.  0-6=99-80  Hunt 

2.'..  Calaveras  Ca 

68-39 

1965 

0-41 

0-47   10-97 

tr.,   ign.  0-21  =  100-10  Genth. 

24.  Moriah,  N.  Y.,  gnJu    67  01 

19-42 

0-95 

tr. 

039  11-47 

0-25,  ign.  0-24=99-73  Twining. 

25.  Wilmington,  Pa. 

67-72 

20-54 

_ 

0-34 

0-78  10-65 

0-16=100-19  B.  A  B. 

26.         " 

65-46 

20-74 

0-54 

0  74 

0-71     9-98 

1-80=90-97  B.  A  B. 

•  As  imporiijr,  or  mainly  wa. 

In  anal.  1,  G.=2-6l;  7,  G. = 2-624  ;  9,  G.=2-595;  11,  G.=2-6I2;  12,  G.=2-478;  18,  G.= 
2-63;  14,  G.=2-6-24;  18,  G.  =  2-6l ;  20,  G.  =  2-619;  24,  G.  =  2*633  Brush. 

The  hyposc'erite  (anal.  13)  afforded  Hermann  (1.  a)  Si  5fi-4;i,  *1  21-7n,  3Pe  0-75,  Mn  039,  Ce,  La 
2-00,  Ca  4-83,  Mg  3-39,  K  2-65,  jfa  5-79=99-80,  giving  the  abnormal  and  improbable  0.  ratio 
1:2:6,  which  Rammolsberg's  later  analysis  appears  to  show  to  be  incorrect,  or  the  composition 
of  an  altered  form  of  it     Its  inferior  hardness  would  indicate  alteration. 

The  albite  from  Pennsylvania,  analyzed  by  Redtenbacher  (anal.  19),  is  called  olujoclase-athite  by 
Scheerer;  it  gives  the  0.  ratio  1-1:8:11-7.  He  appliertho  same  name  to  the  ^uariim  feldspar 
analyzed  by  Richter,  which  he  says  has  the  external  form  of  scapolite,  and  G.=2-r)9;  oxygen 
ratio  1:3:  11-3.  It  is  the  olafite.  That  of  Snanira,  analyzed  by  Scheidtauer,  was  iu  snow-white 
crystals,  and  gave  1*2 :  3 :  11  8;  it  holds  an  excess  of  protozyds,  owing  to  the  lime  present, 
which  may  be  a  result  of  alteration. 

Felsite  or  compact  feldspar  has  usually  some  free  silica  disseminated  through  it  The  follow- 
ing are  analyses  of  some  kinds,  either  atbite-felsite  or  oUgoclase-fdsite.  The  presence  of  limo  is  in 
favor  of  the  latter.  Adlnole  is  probably  albitic ;  it  is  roddish,  from  Sala,  Sweden.  Aniausito  Ger- 
hard has  been  considered  as  oligoclase  in  base ;  the  name  was  given  to  a  granulite  (Weissstcin) 
of  Namiest  in  Moravia.  The  analysis  here  cited  of  the  North  Carolina  mineral,  by  Gouth,  is 
in  the  Am.  J.  ScL,  IL  xxviiL  249 : 

— =99-3  Berthior. 
0-32=99-20  Schnedermann. 
1-71,  Stn  tr.,  ign.  l-20=«i9-45  G 
008,  ft  0-26  Svanberg. 
0  35,  ft  0-21  Svanberg. 
016,  ft  112. 
See  under  Orthoolasb  for  other  felsites. 

P3rr.;  etc.— B.B.  fVtses  at  4  to  a  colorless  or  white  glass,  unparting  an  intense  yellow  to  fchi 
Bame.     Not  acted  upon  by  acids. 
Obfk — ^Albite  is  a  constituent  of  several  rocks.    With  hornblende  it  constitutes  dioryte  oi 
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fig 

Oa 

^a 

I.  Sala,  Adinoie 

79-6 

12-2 

0-5 

l-l 



6-0 

2.  Lehrbach 

71-60 

1475 

1-41 

tr. 

1-06 

10-06 

3.  N.  Carolina,  gray 

60-29 

19-66 

4-63 

0-23 

1-83 

9-90 

4.  Pehrbcrg 

77-93 

1319 

0-59 

0-22 

1-22 

5-93 

5. 

74-95 

11-73 

1-60 

1-32 

0-50 

6-49 

6.  Amausite 

75-83 

11-37 



0-91 

1-30 

5-20 
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greenstone.  It  occurs  witli  orthoclase  in  some  granite,  as  iij  that  of  Pompf.y  s  WUar,  and  in  suoh 
cases  is  UBually  distinguishable  by  its  greater  whitcnefss.  It  is  common  also  in  gneiss^  and  Fomc'- 
ttmes  in  the  crystalline  schists.  Veins  of  albitic  pranite  are  often  repositories  of  the  rarer  grauitw 
minerals  and  of  fine  crystallizations  of  gems,  hicluding  beryl,  tourUialine,  allanite.  columbite,  etc 
It  occurs  also  m  some  trachyte,  as  that  of  Montagna,  Island  of  Panteliaria;  in  phonolite,  at  Laii- 
gaf jail,  Iceland ;  in  granular  limestone  in  disseminated  crystals,  as  near  Modaiic  in  Savoy. 

In  the  compact  condition,  felsite,  it  constitutes  the  base  of  aibilt  porphyf-y^  a  rock  sometimca 
red  (as  at  Agay)  with  scattered  whitish  crystals  of  nlbite;  also  the  same  of  some  5??«iy^,  as  at 
Frejus,  a  compact  grayish  rock,  containing  globules  of  carbonate  of  lime,  the  base  of  which,  ac- 
cording to  Diday,  is  70  p.  c.  albite ;  also  of  some  granu'ytt  or  weissstein  (white  stone). 

Many  localities  of  albite  are  mentioned  above.  It  occurs  with  epidote  and  garnet  at  Arendal; 
with  eudialyto  and  hornblende  in  Greenland. 

In  the  United  States,  in  i/iarne,  at  Paris,  with  red  and  blue  tourmalines.  In  Mass.,  at  Chester- 
field, with  the  same  minerals,  in  lamellar  masses  (dcavelandite),  slightly  bluish,  also  fine  grauuLr, 
and  rarely  in  small  crystals;  at  Goshen.  In  Xew  Ilamp.,  at  Ac  worth  and  Alstead.  In  Conru^  at 
Haddaro,  with  chrysoberyl,  beryl,  columbite,  and  black  tourmaUne;  at  the  Middletown  feldspar 
quarry,  in  fine  transparent  or  translucent  crystals  (fig.  305);  at  Monroe,  a  fine  granular  variety 
containing  beryl.  In  N.  York^  at  Granville,  Washington  Co.,  white  transparent  crystals ;  at  Muri;jh, 
Essex  Co.,  of  a  greenish  color,  with  smoky  quartz,  and  resembling  green  diallage.  In  /'ewn.,  at 
Unionville,  Delaware  Co.,  a  granular  variety  is  the  matrix  of  the  corundum  (see  anala.  vO  and  '2\\ 
having  the  hardness  of  quartz  (7 — 7 '2 5).  It  had  been  taken  for  indianite.  A  similar  variety, 
equally  hard,  is  found  with  idocrase  at  Sanford,  Maine.  In  California,  Calaveras  Co.,  with  native 
gold  and  auriferous  pyrites. 

In  Canada,  in  fine  crystals,  at  the  SufiSeld  silver  mine,  near  L.  Massawippi,  N  E.  of  L.  Menh 
phremagog. 

The  name  Albtte  is  derived  from  albus,  white,  in  allusion  to  its  color,  and  was  given  the  specie** 
by  Gahn  and  Berzelius  in  1814. 

For  recent  observations  on  cryst,  Desd.  Min.,  i.  317;  Hessenberg,  Min.  Not..  No.  i.,  ii.,  v.; 
G.  Rose,  Pogg.,  cxxv.  457,  cxxix.  1.  Figs.  307-309,  are  from  Rose's  papers.  The  %\nn  form  of 
fig.  304  occurs  at  Middletown,  Ct 

For  Altered  forms  and  Artificial  albite,  see  under  Orthoclase. 

Zygaditb  BreitJi.  (Pogg.,  Ixix.  441).  Zygadite,  according  to  Descloizeaux  (Min.  i.  326),  is  prob- 
ably albite.  Occurs  in  thin  tables,  which  are  twins,  appearing  like  the  twin  CT3'8tal3  of  Bon- 
homme  and  Modane.  Translucent  or  milky.  In  lustre  and  hardness  like  albite.  Color  yellow- 
ish-white, to  reddish.  G.=2'511 — 2-512.  Breith.  Plattner  obtained  in  his  trials  indications  of 
silica,  alumina,  and  hthia,  and  no  water.  Foimd  with  milky  quartz,  stilbite,  and  blende,  in 
fissures  in  argill^'te,  at  Andreasberg  in  tlie  Harz.  It  was  named  from  ^vyai.'.p^  in  pairs^  or 
twinned. 


316,  ORTHOOIiASE.  Silex  ex  eo  ictu  ferri  facile  ignis  elicitur — ex  cubip  aliisque  figuris 
intersectis  constans,  Agric,  Foss.,  814,  1546.  Felt-Spat,  Spatum  pyrimachum  (vab.  album,  cin- 
ereum,  rubnim),  WaU.,  Min.,  66,  1747.  Faltspat,  Spatum  scintillans,  OronsU,  60,  1753.  Feld-i 
spath  Germ.^  Fr.  Feldspar  Engl.  Felspar  bad  orihogr,  Feldstein  Hausm,^  Handb.,  528, 
1813,  Orthose  U,,  Tr.,  iv.  1801,  in  Index  alone,  p.  394,  4to  edition.  Adular  Breitii,,  Char.,  35, 
1820.    [In  the  preceding,  the  whole  group  of  feldspars  is  iucluded  in  the  one  species,] 

Feldspath  (Albite  excluded)  Berz.,  1816,  N.  Syst.  Min.,  1819,  Feldspaih  (Albite.  Labradorite,| 
and  Anorthite  excl.)  G.  Roee^  Gilb.  Ann.,  Ixxiii.  178,  1828.  Orthoklas  (id.  excl.)  Breith^  Chfir.,| 
1823;  (id. -»- Oligoklas  excl.)  Breiih.,  Pcgg.,  viii.  79,  1.^26.  Potash-feldspar.  Kalifeldspath 
Germ, 

Var.  introd.  as  ap.  Adulaire  Pitii,  Mem.  Feldsp.,  Milan,  1 783 ;  Adular  Gtrm. ;  Adulari^ 
Engk;  Feldspath  nacr^K;  Mondstein  var.  Feldspath,  H'er«.,  Ueb,  Cronst,  1780;  id.=Ad!H 
laria  Werru,  Bergm.  J.,  375,  1789;  Moonstone.  Sauidin  NoaCy  Ndggerath  Min.  Stud.  Of  fat 
Niederrhein,  1808 ;  Glasiger  Feldspath  Klapr.,  Beitr.,  L  15, 1795,  and  others.  Necronite  Ifaydcx 
Am.  J.  ScL,  i.  306,  1819.  P-gmatoUth  Breith.,  Char.,  1823,  1832.  Murchisonite  W.  FhUUi-e. 
PhiL  Mag.,  II.  L  448,  1827.  Ryakolith  G.  Rose,  Pogg.,  xv.  193,  1829,  xxviii  143,  18:i3;  Rhy 
acolite.  Valencianit,  MikroKlin  BreitK,  Schw.  J.,  Ix.  322,  324,  1830.  Erythrite,  Perthite,  TUc^.-^. 
Phil.  Mag.,  xxiL  188,  189,  1843.  Loxoklas  BreiOu,  Pogg.,  Ixvii.  419;  Loxoclaso.  Chcsterlili 
Sealj  This  Min.,  678,   1850.    Felsit  vcn  Marienberg  Breiih^  Pogg.,  Ixyiu  421,  Handb.,  Ui't 
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1847=Paradozit  Am'^,  B.  H.  Ztg.,  xxv.  86, 1866.  Felsit  yon  Mulda  «.,  Handb.,  528=Mul4aD 
ii,  ib ,  39,  Cottaitui,  ib.  Weissigit  Jemsch^  Jabrb.  Miti.,  1853, 896.  Lasur-Feldspath^.  Nordensk,, 
BuIL  Nat.  Moscow,  zxx.  226,  1857. 

Halleflintay  Petrosiloz,  Lapis  Corneus,  pt,   Oronstf  Min.,  67,  1758.     Felsite.    Leelite  (fr. 
Westmannland)  Clarke^  Ann.  Pbil.,  1818. 

MonocHnic.  6^=63°  53',  /A  7=118^  48',  0  A  14=153°  2S';  a:i:c= 
0S44  :  1 : 1-5183.  Observed  planes  :  0 ;  vertical,  I,  i\  i-h^  i-i ;  clinodomes, 
f-2,  24,  64  ;  hemidomes,  J-i,  f-i,  -J^-i,  1-i,  |-i,  |-i,  2-i,  -2-^ ;  liemioctahedral, 
il,2,-l,-2;3-d,4.i,-4.i;f8. 


310 
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314 

B^ 
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320 


O  A  |-*=145°  47' 
C?  A  l-t=129  41 
C>  A  A-*=116  33 
O  A  2-t=99  38 
O  A  -2-i=139 
<?  A  «-t=116  7 
(?  A  ^=150  52 
C>  A  1=124  42 


310 


818 


319 


Lozodase. 


321 


322 


30' 


<?  A -1=146 
^  A  2=98  4 
O  A  t-4=77  31 
<?A|4=161  36 
<?  A  2-1=135  3 
O  A  t4=90 
0  A  7=67  44 
♦4  A  i-i=90 


a  A  t-4=150°  35' 

a  A  4-i=142  25 

t-lA-4-i=130  50 

ir\  A  3-i=146  40 

/A2-i=134  19 

/A  l-t=110  40 

1  A  1=126  14 

-1  A  -1=142  40 


Cleavage  :  O  perfect ;  i\  less  distinct ;  ir4  faint ;  also  imperfect  in  tha 
direction  of  one  of  the  faces  /.    Twins :    1.   Composition-face  *-i,  axis 
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of  revolution  normal  to  t-i,  the  forms  not  showing  the  composition 
externally,  except  sometimes  by  sutures.  2.  C.-face  t-5,  axis  of  rev- 
olution vertical,  producing,  with  the  form  in  f.  310,  the  twins  f  314, 
315,  which  are  right-  or  left-handed,  according  as  one  or  the  other 
of  the  parts  is  the  one  revolved  ;  witli  the  form  in  f.  311,  the  planes  1-i 
and  0  nearly  coincide  in  the  twin.  3.  C.-face  2^,  as  in  f  321,  in  which 
the  prism  is  made  up  of  two  adjoining  planes  O  and  two  i4,  and  is  nearly 
square,  because  0  A  t-i=90°,  and  O  A  2-i=135°  3' ;  /A  7=1(59°  28' ;  also 
tlie  same  in  a  twin  of  4  crystals,  f.  317,  each  side  of  the  prism  then,  an  0; 
same  in  a  twin  of  3  crystals,  one  of  the  four  bein^  absent,  and  that  side  of 
the  prism  made  up  of  the  planes  i-r,  t-1 ;  again  the  twin  of  4  crjstals 
takes,  by  cross-intei'penetration  of  each,  the  form  in  f.  322,  consisting  ap- 
parently of  8  crystals,  or  four  twins  of  the  kind  in  f.  321 ;  I A  1=160''  2S', 
as  above.     4.  C.-face  0, 1  316. 

Often  massive,  granular ;  sometimes  lamellar.  Also  compact  ervnto-crys- 
talline,  and  sometimes  flint-like  or  jasper-like. 

H.=6-6-5.  G.=2-44— 2-62,  mostly  2-5— 26.  Lustre  vitreous;  on 
cleavage-surface  sometimes  pearly.     Color  white,  gray,  flesh-i-ed,  common ; 

fjreenish-white,  bright  green.  Streak  uncolored.  Transparent  to  trans- 
ucent.  Fracture  conchoidal  to  uneven.  Optic-axial  plane  sometimes  in 
the  orthodiagonal  section  and  sometimes  in  the  clinodia^onal ;  acute  bist*c- 
trix  always  negative,  noiTnal  to  the  orthodiagonal ;  inclined  at  18°  C,  in 
adularia,  according  to  Angstrom,  4°  6'  to  the  clinodiagonal,  and  112°  1'  to 
edge  ///;  and  according  to  Descloizeaux,  at  22°  C.  these  angles  are  5°  IS' 
and  110°  49'  for  the  red  rays  ;  angle  of  divergence  in  adularia  of  St.  Gothard 
112°  to  123° ;  in  transparent  from  Wehr  in  the  Eifel,  only  18°  to  21°,  with 
other  optical  peculiarities. 

Oomp.,  Var.— 0.  ratio  1  :  3  :  12;  (jK*+|Xl)*Si'+6§i;  or  else  with  half  the  excess  of  silica 
basic;  =  H:lica  64*6,  alumina  18*5,  potash  16*9  =  100;  with  soda  sometimes  repkciug  partof  Uie 
potash.    The  orthoclase  of  Carlsbad  contains  rubidium. 

Tlic  varieties  depend  mainly  on  structnre,  variations  in  angles,  the  presence  of  soda,  and  the 
pro'cnce  of  impurities. 

Tlie  amount  of  soda  detected  by  analyses  varies  greatly,  the  ratio  to  the  potash  being  from 
I  :  100  to  1  :  l[.  But  recent  chemical  investigations  have  shown,  what  Breitliaupt  indicated  from 
ocular  examination  in  1861,  that  some  of  the  sodiferoua  varieties  owe  the  soda  to  a  crystalline 
combination  of  the  orthoclase  with  albite.  The  perthite  (see  beyond)  has  thus  been  found  to  cod- 
sist  of  thin  alternate  layers  of  these  two  feldspars.  How  far  this  explanation  extends  to  other 
sodiferous  kinds  remains  to  be  ascertained. 

The  variations  in  angles  are  large,  and  they  occur  sometimes  even  in  specimens  of  the  same 
locality.  In  crystals  of  the  kind  called  cfiesterlUe^  which  are  to  all  appearance  regular  and  unuis- 
tortcd,  the  angle  /'  (right  prismatic  plane)  A  /(left  id.)  varies  from  121"  to  127°,  according  to  ihe 
author's  measurements;  and  other  angles  make  the  form  tridiniCy  0  A  /  and  O.A/'  pojuctinivs 
differing  5",  one  being  110°  and  the  other  115";  while  twins  compounded  parallel  to  the  clino- 
diagonal section,  which  are  common,  prove,  by  the  absence  of  any  reentering  angle  on  the  l««^ 
tliat  Uie  form  is  not  triclinic  (although  so  made  by  Breithaupt,  who  refers  the  speeies  (B.  H.  Z:^ 
xvii.  1 )  to  albite).  The  crj-stalllzation  is  normally  monocUnic,  and  the  variations  are  simply  irr^g* 
ularities.    There  are  also  large  optical  variations  in  orthoclase,  on  which  see  DescL  Min.,  L  -''-r-}- 

The  variations  in  amount  of  soda  and  in  angles  have  led  Breithaupt  to  make  several  specie! 
out  of  the  species  orthoclase.  But  until  it  is  proved  that  crystals  of  certain  specific  angles  bare 
uniformly  the  same  specific  chemical  composition,  and  further,  that  kinds  having  the  same  specific! 
chemical  composition  wherever  occurring,  always,  when  crystallized,  present  the  same  auijlca, 
sucii  species  cannot  properly  be  recognized  as  distinct.  The  varieties  that  have  been  named  arei 
the  following: 

Var.  1.  Ordinary.  In  crystals,  or  cleavablo  massive,  (a)  Adtdaria.  Transparent,  deavabla, 
usually  with  pearly  opalescent  reflection*!,  and  sometimes  with  a  play  of  colore  like  labradonttb 
though  paler  in  shade.    Moonstone  (Hecatoiite  Ddameth.j  T.  T.,  ii.  2ol,  fr.  •wrani,  Ihe  moan)  bdoagsM 
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part  here,  the  rest  being  albite  and  oMgodase.  Valenctanile^  trcm  the  silver  mine  of  ValenciauA, 
Mexico,  is  adularia.  Breithaupt  finds  for  ordinary  orthoclase  (which  he  calls  pegmtUolUe)  G.= 
2-539— 2*578  (B.  H.  Ztg.,  xx7.  38).  Kokscharof  obtained  (Min.  RussL,  y.  115)  from  crystals  from 
•  he  Grisons,  Switzerland,  for  /A  /=  118*  48'  20" ;  0  A  I,  acute,=67*  45'  50"— 47  ;  O  A  I,  obtuse, 
=  112"  12'  20"-14'  10"  ;  O  A  l-i=129'  82'.  For  crystals  from  Zillerthal,  /A  7=118"  46i'-50' 
(mean,  118*  47'  21");  0  A  l,  acute,=67"  47'  •20''-50'  (mean,  (J7*  47'  38");  (9  a/,  obtufle,=r 
112-  10'  20"--l.r  (mean,  112'  12'  57");  0  A  1-1=129°  43'  10 '-50'  (mean,  129*  42'  88").  He 
gives  as  the  calculated  results  for  adularia,  /a  7=118*  47'  and  61*  IH';  0  A  7=67*  47'  20"  and 
lli*12'4U";    OAl-i=l29*43' 26";   0  A  2-i=135"  8' 39  ";   (7(0  A  •-t)=63*  66' 46". 

(b)  SunstoM^  or  aveniurine  feldspar  (Heliolite  Xklam/eth.^  T.  T.,  ii.  200).  In  part  orthoclase;  rest 
albite  or  oligoclaeo  (q.  v.). 

(c)  Kecronite.  A  cleavable  feldspar,  fetid  in  odor  when  struck.  The  original  was  found  by 
Haj-Jen  near  the  York  and  Lancaster  road,  21  m.  from  Baltimore,  in  granular  limestone,  and 
was  whitish  or  bluish  in  color.    Named  Arom  ferotfr,  a  corpse, 

{d}  Amazonstone.    Bright  Yordigris-greon,  and  deavabla. 

(e)  Eryihrite,  Flesh-red,  from  amygdaloid,  near  Kilpatrick.  Kade  out  by  Thomson  to  contain 
3  p.  c  of  magnesia.    Named  fhxn  ^u(^p4>,  red, 

(J)  Sanidin  of  Nose,  or  glassy  fibbpar^  including  much  of  the  Ic&spar^  part  of  which  is  anorthite. 
Occurs  in  transparent  glassy  crystals,  mostly  tabular  (whence  the  name  from  (rdoif,  a  board)  in 
lava,  pumice,  trachyte,  phondite,  eta  Proportion  of  soda  to  potash  varies  from  1  :  20  to  2  :  1. 
\.  Mitscherlich  finds  in  some  kinds  0*79 — 2*33  p.  c  of  baryta.  RhyacoMe  is  the  same;  the  name 
was  applied  to  glassy  crystals  from  Mt  Somma  (£is9path-  Wem.),  Rose  has  since  observed  (Kryst 
Gh.  Min.,  88)  that  the  spedraen  he  analyzed  (Pogg.,  xzviiL  14.3)  probably  contamed  some  mixed 
aephelite,  and  that  the  mineral  is  orthoclase.  Named  from  pva^,  stream  (lava  stream),  and  Ai0of,  tttone. 

Ig)  CheaUrlite.  In  white  crystals,  smooth,  but  feebly  lustrous,  implanted  on  dolomite  in  Chea- 
ter Co.,  Penn.,  and  having  the  variations  in  its  angles  above  stated.  It  contains  but  little  soda^ 
Twins  occur  with  composition  parallel  to  O,  and  also  parallel  to  both  0  and  t-i,  the  latter  appar- 
ent by  tho  meeting  of  strisd  along  the  middle  of  an  0,  and  the  former  by  the  same  on  an  i-i 
Crystale  vary  from  a  line  in  breadth  to  1^  in.  G.=2'63I  Silliman.  Ernies  analysis  (This  Min.,  8d 
edit,  l^50,  n7«)  is  erroneous,  and  therefore  not  cited  here. 

{h)  MicrocUiu  Usually  in  cleavable  masses,  whitish,  grayish,  or  reddish,  and  opalescent  The 
original  was  from  the  zircon-syenite  of  Frederick svam  and  Laurvig  and  Brevig,  Norway.  Brei- 
thaupt made  the  angle  between  the  two  cleavage  planes  9()°  22'— 90""  23",  instead  of  90*;  and 
hence  derived  the  name,  from  ^i»prf<,  litUe,  and  cAi^w,  Undine.  The  analysis  (No.  65)  gives  for  the 
ratio  of  Na  to  It  8  :  2.  But  Breithaupt  has  since  referred  to  microclin  the  feldspar  of  Arendol, 
whk:h  afforded  him  the  same  angle,  but  yet  contains  but  a  trace  of  soda  (No.  22).  He  also  refers 
here  a  feldspar  from  Kangerdluarsuk,  Greenland  (unal.  54),  which  is  near  the  first-mentioned  in 
(imposition,  and  gave  the  angles  0  a  i-i=90*  -22',  0  a  7=112*  9',  0  a  7'=11.S''  lo',  0  A  l-»=: 
129  34,  i-i  a7'  =  119"  13' 7a7=I19*4',  7At-i=121*  43';  also  the  feldspar  of  the  micaceous 
rock  (called  Miascyts)  of  Miask  (Urals),  which  has  Na  :  K=l  :  1,  with  an  excess  of  silica,  accord- 
ing to  an  unsatisfactory  analysis ;  also  a  Bodcnmais  feldspar  of  gray  and  greenish  colors,  with  G. 
=2'575— 2-o94,  but  he  suggests  that  Kerndt's  analysis  (No.  56)  was  probably  made  on  a  mixture 
of  microdin  and  ollgodase,  the  two  occurring  together ;  while  Potyka  found  that  tho  green  varietry 
(anal.  25;  contained  little  soda.  Potyka  also  states  that  the  actual  form  was  triclinic,  and  that 
the  deavage  face  had  the  usual  Rtriae  of  triclinic  feldspars;  but  Kenngott  observes  (Ucb.,  I8ttl, 
T3)  that  be  did  not  find  the  strio)  on  a  Bodeumais  specimen,  and  H.  Fischer  uone  on  the  feldspar 
of  the  zircon-syenite.  Other  loo.  reported  by  him  are:  Lewis  Co.,  N.  Y.,  with  black  pyroxene; 
Baveuo  in  Italy ;  Lomnitz  and  Fischbach  in  Silesia,  of  red  color ;  8choltzeuberg  and  Kunersdorf, 
Silesia;  Olbem-hau  in  Silesia^  grayish- white,  G.  =  2'593;  Sforzella  in  Predazzo,  white,  G.=2'596; 
srenite  of  the  Plauen-Grund,  near  Dresden — ^au  extension  of  its  distribution  which  must  make 
it  easy  to  test  the  value  of  its  distinctive  characters. 

Notwithstanding  the  measurements  of  Breithaupt,  microclin  is  probably  monodinia  Desclol- 
zeaux,  after  optical  investigations  (Min.,  L  341),  refers  it  to  orthoclase.  It  is  to  be  observed  that 
these  angles  were  obtained  from  kinds  having  little  soda  as  well  as  others  having  much.  More- 
over, loxodase,  in  which  the  amount  of  soda  is  still  larger,  is  monoclinic 

^1)  Loxodase.  In  grayish-white  or  yellowish  crystals,  a  little  pearly  or  greasy  in  lustre,  often 
tai^  feebly  shining,  lengthened  usually  in  the  direction  of  the  clinoliagonal.  0  A  7=112*  30', 
0  \  7'=  1 12*  50',  7  A  7=120*  2n',  OAv-i  (cleavage  angle)=90*,  Breith.  G.=2'6— 2-62,  Plattnet. 
T!ie  analyses  find  much  more  soda  than  potash,  the  ratio  being  about  3:1,  but  how  far  this  is 
'lie  to  mixture  with  albite  has  not  been  ascertained.  From  Hammond,  St  Lawrence  Co.,  N.  Y. 
Named  from  X>^<i(,  travsverse^  and  <rAa .>,  7  deave^  under  the  idea  that  the  crystals  are  peculiar  in 
i.  iving  cleavage  parallel  to  the  orthodiagonal  section. 

{))  Breithaupt  has  added  still  other  names.  His  Paradoxite,  from  tin  mines  near  Marienberg,  etc., 
has  (L  a)  /a7  =  1I9'0';  7a>.<  =  120'»  4U',  7At-«  =  120*  20';  R=5i-6;  G.= 2*440 -2*455; 
color  fieflh-red.    Contains  potash  as  the  alkali,  with  little  or  no  sodia^    {\)  ^r^^P^f^  ^ 
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grayish-wfalte  orthodaae  in  twins  from  granite  in  Carlsbad,  Bohemia,  drde  of  Elbogen ;  b}  hi 

trials  it  has  G.=2'6091— 26098,  H.=6— 6^,  and  /a /'about  120";  and  by  Roessler's  analysi 

(B.  H.  Ztg.,  XXV,  39)  it  contains  8  p.  c.  of  soda  to  5  of  potash.    But  Redner  and  Bulk  have  foua 
.(amiL  14,  i5)  that  it  is  an  ordinary  potash-feldspar  with  over  14  p.  c  of  potasli,  and  has  G-.=2-5 

— 2-57H.    {1}  His  Muldan  is  from  Mulda  near  Freiberg;  it  is  stated  to  have  /'  At  i  =  117°,  //i 

=-.116",  aA/=116°-116r,  0/\I=\\T\  G.  =  2-54-2'56.     Moll's  analysis  (No.  12)  shows  thj 

it  is  common  orthodaso,  although  irregular  in  its  angles. 
{m)  Lazurfeldspa/r  (Lasurfeldspath),  a  feldspar  having  H.=6,  and  G.=2'597,  and  the  cleava^ 

of  orthoelase,  found  near  Lake  Baikal  with  lapis  lazuli. 
'     (n)  PerUiiic.    A  flesh-red  avcnturine  feldsx>ar,  consisting  of  interlaminated  albite  and  orthi 

dase,  as  shown  beyond.    From  Perth,  Canada  East 

(o)  Murchisoniie  is  simiUir  flesh-red  feldspar  to  perthite,  with  gold-yellow  reflections  in  one  d 
.  rectiou,  like  sunstone;  and  stated  to  have  also  an  unusual  cleavage  direction  besides  the  two  ol 

served.  From  Dawlish  and  Exeter,  England.  Named  after  its  discoverer,  Murchison  the  geologis 

Weissigite^  of  .Tenzsch,  is  in  small  whitish  or  reddish-white  twin  crystals,  and  is  from  the  cai 

,  ties  of  amygdaloid  at  Weissig  near  Dresden;  G.=r2'538— 2'546.     I.  Lea  has  named  (Proc.  A 

PhiLnd.,  May,  1866)  a  greenish  orthodase  from  Lenni,  Delaware  Co.,  Pa.,  "almost  without  clea 
.  age,"  lennUite ;  other  spechnens  of  the  same  locality,  pearly  and  distinctly  dcavable,  ddawarii 

and  a  dull  bluish-green  subtrausparent  kind,  of  an  aventurine  character,  containing  minute  par 

des  bright  and  hexagonal  (hematite?)  from  Blue  Hill,  2  m.  N.  of  Media,  Pa.,  cassiniU.    The 

are   announced   only   as    vaiieties   of  orthodase;    but   their    distinctive   characters   are  n 
.  such  as  to  entitle  them  to  special  names.    There  is  no  place  in  the  science  of  Mineralogy  i 

names  so  given. 

2.  Compact  Orthoclase  or  Okthoclabe-pelsitb.    This  crypto-crystalline  variety  is  commi 

and  occurs  of  various  colors,  IVom  white  aud  brown  to  deep  red. 
There  are  two  kinds  (a)  the  jasper-like^  with  a  sub  vitreous  lustre ;  and  (&)  the  ceratoid  or  icax-lii 

with  a  waxy  lustre.   Some  red  kinds  look  closely  like  red  jasper,  but  are  easily  distinguished  by  tj 
.  fusibility.    The  orthodase  differs  from  the  £lbite  felsite  in  containing  much  more  potash  than  so< 

Ledit^  named  after  J.  F.  Lee,  is  a  deep,  flesh-red  variety,  of  waxy  lustre,  from  Gryphyttan,  Swcd< 
The  Swedish  name  HaUeJiinta  menns  foLse  flint. 

A.  Proportion  o/aoda  mtick  less  than  thai  of  potash;  from  -^  and  less  to  J. 

Analyses;  1,  VaL  Rose  (Scheerer's  J.,  viii.  244);  3,  Diirre  (Ramm.  Min.  Ch.,  623);  s,  S. 
Hayes  (Pogg,,  cxiiL  468);  4,  Abich  (Pogg.,  li.  528,  B.  H.  Ztg.,  Jahrg.,  19);  6,  Schwalbe  (Keni 
Ueb.,  1861,  73);  6.  7,  Abich  (1.  c.);  8,  Plattner  (Pogg.,  xlvi.  290);  9,  Brougniart  &  Malagiiti(Ai 
d.  M.,  IV.  iL  465);'  10,  Kroner  (Pogg.,  Ixvii.  421);  11,  Kersten  (J.  pr.  Oh.,  xxxviiJ7i);  12,  id 
(Ramm.  Min.  Ch.,  624);  18,  Jenzsch  (Pogg.,  xcv.  304);  14, 15,  Redner  and  Bulk  (Z&  G.  xviil  39^ 
16,  A  Strong  (Jahrb.  Min.  1867,  541);  17,  v.  Hauer  (Kenng.  Ueb.,  1856-7,  106);  18,  19,  DeleJ 
(Bull.  G.  Soc.,  IL  X.  568);  20,  C.  Bischof  (Bischof,  Lehrb.  GeoL,  IL  2171,  2187);  21,  H.  RU 
(GeoL  Beschr.  Baden,  1861);  22,  Jevreinof  (Pogg.,  xlvii.  196);  23,  Schultz  (Ramm.  Min.  Oh.,  621 
.24,  Jenzsch  (Jahrb.  Min.  1855,  8u0);  26,  J.  Potyka  (Pogg.,  cviii.  363);  26-30,  Richter  (Z&  I 
xiv.  49,  63);  31,  Haughton  (Rep.  Brit.  Assoc,  1863,  55,  Q.  J.  G.,  xx.  269);  82,  Id.  (Phil.  Mag.,  J 
xxxii.  221);  33-36,  C.  W.  C.  Fuchs  (Jahrb.  Min.  1862,  787,  788);  36,  37,  Lasch  (v.  Dechen, 
Beschr.  Siebengeb.,  Verb.  pr.  Rheinl.  Jahrg.,  9,  289);  38-39,  Lewinstein  (J.  pr.  Ch.,  Ixviii.  9i 
40,  RanunelsbeTg(Mm.  Ch.,  1003);  41,  F.  A.  Gen th  (Keller  &  Tied.,  iii.  48ti);  42,  Smith  &  Bni 
(Am.  J.  Set,  IL  xvL  42);  43,  44,  J.  D.  Whitney  (Am.  J.  Sci.,  II  xv.  440,  xxviiL  16);  45,  46,  B< 
k  Booth  (Proc.  Am.  Phil.  Soc  Philad.,  ii.  63,  Jahrb.  Min.,  1845) ;  47.  T.  S.  Hunt  (Rep.  G.  Can.,  IS 
474);  48  Smith  &  Brush  (Am.  J.  ScL,  II.  xvi.  44) ;  49,  G.  F.  Barker  ib.  xxvi.  70). 

B.  Proportion  of  soda  to  potash  between  ^  :  1  and  2:1. 

50,  51,  G.  Gmelin  (Pogg.,  Ixxxi  818);  52,  53,  Scheerer  (Pogg.,  cviii.  4>6);  54,  56,  Utendoi 
(Breith.  B.  H.  Ztg.,  1858,  No  6,  xWL  1 1) ;  56,  Kerndt.  (B.  H.  Ztg.,  xvii.  1 1) ;  57,  Rube  (ZS.  G..  3 
63);  58,  T.  S.  Hunt  (PhU.  Mag.,  IV.  i  s22,  Am.  J.  Sci.,  IL  xii.  212);  69,  C.  W.  C.  Fuchs  (JaVi 
Min.,  186>,  789);  60,  Heffler  &  Joy  (Ramm.  Min.  Ch.,  626);  61,  G.  Bischof  (Lehrb.  GeoL,  1. 1 
62,  Abich  (1.  c);  63,  G.  Rose  (Pogg.,  xxviii.  143);  64,  65,  Lewmstein  (L  c);  66,  Schnabel(Ran 
Min.  Ch.,  626);  67,  68,  G.  Bischof  (L  c);  69,  v.  Rath  (Za  G.,  xiL  44);  70-73,  T.  a  Hunt  {B 
G.  Can.,  1863,  476). 

0.  Proportion  of  soda  to  potash  over  2  :  1. 

74,  75,  Smith  k  Brush  (Am.  J.  Sci.,  IL  xvi.  43);  76,  Plattner  (Pogg.,  Ixvii  419);  77,  F.  Sa 
berger  (Geol,  Beschr.  Baden,  Carlsnihe,  1861,  48);  78,  Delesse  (Ann.  Ch.  Phys.,  HI.  xxv  ): 

A.  Proportion  of  soda  much  loss  than  that  of  potash;  from  ^  and  less  to  }. 

8i         3bl       Pe      %     Ca      Sa       t       ign. 

1.  Lomniti,  Silesia  66-76    17-60    1-76     125     —    1200     — =98-25  Rose. 

2.  «*  "  67-01       8-60    0-86     019    0-56    2-0l     11-41 =100-63  Diirre, 

8.       "  "       ntt.    6610  20-12  2-42     12*80     =  100*44  Haye« 
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4.  SL  Oolhard,  Adik. 

65-69  17-97 

1-34  1-01  13-99 

=100  Abich. 

6.           "          Pibia 

A4-62  18-60 

0-21   0-70  1-65   16-58 

^,  BaOl7=rl01-38&. 

6.  Baveno,  green 

65-72  18-57 

0-10  0-:H  1-25  14-02 

=loO  Abich. 

I.  Siberia,' ^mos. 

65-82  17-89 

0-80  0-09  0-10  2-81   1306 

,  »n  0-19,  Ca  <r.=99-7l 

Ah. 
=99-29  Plaltner. 

8.  jfexico,  Valenc 

66-82  17-68 

0-09 14-80 

9.  CAiy\ou,Jfo<mstone 

64-00  19-43 

0-20  0-42    14-81 

tll4]  =  100B.  AM. 

lU.  Marienbci^,  rdh. 

66-43   1703 

0-49    1-03  0-91   13-96 

=99-85  Kroner. 

11.  FarstenstoUea,  Sax. 

65-62  17  61 

0  80    094  1-70  12-98 

=9'.*-55  Kersten. 

12.  Mulda,  Sax.,  hh,'W. 

65-75   17-72 

0-82  3-66   12-05 

=100  MolL 

13.  Radeberg,  Sax.,  wh. 

65-24  2O40 

0-84    0-27  12-36 

0-52,  Li  0-71  =  100-38  J. 

14.  Carlsbad,  Iwina 

63-U2  18  28 

0-14 2-41  15-67 

— ,  Ba  0-48=100  Bedneit 

15. 

66-23   18-26 

0-27    ir,     1-45  14*66 

=99  87  Bulk. 

16.  Kyffhauser  Mts. 

62-75  17-71 

2  87     tr,     1-60  2-08   12-24 

l-64=100-HStreng. 

17.  Brazil 

63-84  19-24 

0-41  2-48  12-66 

0-85=98-98  Hauer. 

1».  Chamoani,  wh. 

66-48  19-U6 

0-63  2-30  10-52 

=98-99  Delesse. 

le.  Vosges,  rdh. 

64-26  19-27 

0-60  0-77  0-70  2-88  1058 

0-40=99-36  Delesse. 

20.  Schemuitz 

64-00  18-00 

0-53  0-31  0  78  u-79  1643 

0-54,  l^b&Ca  0-82=100-70 
Biscbof 

21.  Baden,  rdh. 

65-32  19-62 

0-16  8-12   11-66 

=99  77  Risae. 

22,  Arendal,  Microclin 

65  76  18-31 

1-20     ir,    1406 

=99-32  Jevreinof. 

211.         "                  ** 

65-55   17-99 

1-50  1-64  13-74 

=100-32  Schultz. 

24!  Weissigiie 

6600  19-54 

1-61  0-19    l-i-69 

0-85,  Li  0-56=99-94  J. 

2o.  Bodenmais,  ^.,  Micr, 

63-12  19-78  i'el^l  018  0  66  211  1257 

=99-87  Potyka. 

26.  Himmelfabrt,  w.     (|; 

)  65-71   18-76 

tr,    0-25  U-86  1-05  1279 

017=99-87  Richter. 

27.  aiaahutte,  red 

64-53  17-96 

1-31*  tr.    0-72     tr.    14-90 

0-45=99-67  Richter. 

28.  Eppendorf;  wK 

65-00  18-76 

0-82  010  0-32  0-66   13-99 

0-22=99-87  Richter. 

29.  Churprinz,  rdA. 

65  10  17  41 

1  08  0-16  0-62  2-23  1321 

0-89=100-04  Richter. 

30.  Emanuel  Erbst,  rdh. 

66-21  18-01 

1-87  01 8  0-98  3-87     8-99 

0  19=99-75  Richter. 

31.  Donegal  IroL         (§] 

163-20  18-64 

0-68  Oil  2-76  0-78  1492 

— =10108  Haughton. 

32.  Greenland 

64-40  18-96 

1-04  0  14  0-46  2-35  13-07 

=1«>0-41  Haughton. 

33.  Ockerthal,  w.,         (f) 66-92  1860 

2-78 1-81  2-56     783 

0-34  =  1 00-24  Fuchs. 

34.  Rehberg,  gnh,         (})  r.5-53  20-62  i 

^el-90  0-13  0-46  826     7*95 

0-09=99-93  Fucha. 

35.  Meirieckeb.,  rdfc.     (^) 66-80  17  97  f'e2-91     W,    o-52  3-67     758 

0-30=99-74  Fucha. 

36.  Sutterbaoh,  Sanidin 

65-62  17-16 

1-67    2-44  0-44  12-67 

— =100  Lasch. 

37.  Scharfenberg,      " 

67-42  15-88 

2-83  0-15  2-77  0-48  10-65 

=100  Lasch. 

38.  Perlenhardt,       ** 

65-26  17-62 

0  91  0-35  1-05  2-49  11-79 

=99-47  Lewinstein. 

39.  Drachenfelfl,        " 

65-59  l«-45 

1-68  0-93  0-97  2-04  1284 

— =  10040  Lewiuatein. 

40.            '*                " 

66-87  18-53 

0-39  0-96  3-42  1032 

0-44—99-92  Ranimelfibergf 

41.  Davidson  Co.,  N.  0. 

65-30  20-20 

tr.      tr.     0-1)5  0-79   14-36 

=100-69  Genth. 

42.  Chaderliie                (})64-97  17-65 

0-50  0-27  0-61   1-69  14-02 

o-«5=ioo-8rt  a  &B. 

43.  L.  Superior,  rdK 

66-70          18  68          0-80  8-58     »-57 

0-70=99-5H  Whitney. 

44.             •»         red 

65-46  18-26 

0-57 066  15-21 

=100-14  Whitney. 

45.  Tucker^  Qu.,  Del,  w. 

65-24  19-02 

tr.     013  0-33  306  11-94 

=99-72  B.  &  B. 

46.  Wilmington,  Del,  g. 

66-61  17-67 

1-33  0-30  1-24  8-03     981 

=99-89  B.  A  B. 

47.  Argenteuil,  Can.,  w. 

65-75  19-40 

0-45  0-69  13-60 

0-25=100-14  Hunt. 

48.  Daiibury,  CL,  to.     (5)63-88  18*97 

0-20  0-70  3-78  11-19 

0-40=99-12  8.  &  B. 

49. 

64-26  18-80 

1-20  2-40  12-44 

0-3o=99-39  Barker. 

*  Imparity,  or  niMtly  m. 
R  Proportion  of  soda  to  potash  between  |  :  1  and  2  :  1. 


60. 

Frederioksv'n,    Jficr. 

65-18  19-99 

0-63    0-48  7-08 

7-03 

51. 

Lanrrig,                " 

659«i  1946 

0-44   0-27  6-14 

6-66 

5-2. 

Zircon^  Syenite.       ** 

6603  1917 

0-31    O-2O  6-83 

6-96 

58. 

U               U                       ft 

66*68  19-63 

0-52    0-22  7-11 

6-93 

54. 

Kangerdluarsak,   " 

66-9     17-8 

0-6      0-6     6-5 

8-8 

55. 

.  Miask, 

6816  20-50 

4-72 

6-62 

56. 

Bodenmais,           " 

63-66  17-27  f'eO'46  228  0*39  6-18 

lO-HO 

57. 

Hartha,  Erzg.,  rdh. 

66-69  18-44 

1-28  0-34  0-86  4-28 

748 

58. 

Perthiie, 

66-44  18-86 

I-OO  0-24  0-67  6-56 

6-37 

59. 

Badauthal,  trp.       (f)  66  05  2052 

tr.      tr.     0-72  641 

6-96 

60. 

Kostenblatt,      San, 

65-36   19-41 

0-43  0-87  0-o6  4*06 

9-32 

6L 

lachia,                 '* 

67  09  18  88 

1-26  O'OS  0-36  4-69 

7-58 

0-38=100-77  Gmelin. 
0-12=98-88  Gmelin. 
0-21=99-71  Scheerer. 
0-11  =  100-10  Scheerer. 

=lo0-6  Utendorffor. 

=  I  ( tO  Utendorffer. 

— ,  lifn  0-15  Kemdt. 

=99-36  Rnbe. 

0-40=»9*03  Hunt 
0-19=99  86  Fuchs. 

=100H.&  J. 

=99-77  BUchoi: 
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62.  Epomeo,  Ischla,  San. 

.  66-78  17-56 

0-81  1-20  1-23  4-10 

8-27 

=99-90  Abidi. 

63.  Eifel,  bnh^            »• 

66-80  18-81 

<r.     0-75  1-50  4  61 

7-89 

=99-86  Ros©. 

64.     "     crysL 

66*50  16*69 

1-36  1-43  0-35  4-93 

8-44 

=99-70  LewiiJBtein. 

65.  Pappelsberg,        " 

6608  17-87 

0-52  0-19  0-47  6  08 

8-86 

=100-02  LowtnsteiiL 

66.  Langenberg,        " 

66-83  19-02 

0-52   0-76  7-32 

6-02 

=99  97  SdmabeL 

67.            "                 " 

68-18  18-38 

0-71  0-16  0-51  4-66 

7-15 

-99-70  Bischof. 

68.  Bofienau,             *' 

67-90  19-26 

1-42  0-64   4-98 

6-36 

=99-49  BischoC 

69.  Lowenberg          " 

690     19-7 

ir.     1-4    5-0 

5-8 

0-4=100-8  V.  Rath. 

70.  Chambly,     Can.,  iSon.  66-1 5  19-76 

0-95  5-19 

7-53 

0-55=10012  Hunt. 

71.  Broome  Mtn.,    *»     " 

66-70  20-80 

0-84  6-43 

6-52 

0-50=100-79  Hunt 

72.  Shefford  Mtm.,  "     " 

65-15  20-65 

0-73  6-39 

6-67 

0-50=99-99  Hunt. 

73.  Mt.  Eoyal,        "     •* 

63-25  2212 

0-56  5-92 

6-29 

0-93=99-07  Hunt 

C.  Proportion  of  soda  to  potash  OYor 

2:1. 

74.  LoxocUue 

65-40  19-48 

1-26  0-20  2-26  7*23 

2-76 

0-76=99-34  S.  A  B. 

75. 

66-31   18--23 

0-67  0-30  I  09  7-81 

435 

0-20=98-96  S.  ft  B. 

76. 

63-50  20-29 

0-67    8-22  8-76 

S08 

^,  8i,P,fi  1-23  =  1 00-7  P 

77.  Lochwald, «;. 

66-87  19-95 

ir.     0-40   9-64 

3-42 

=99-77  Sandbei^r. 

78.  Dransfeld,  glaaay 

64-86  21-46 

1r.     tr.  10-62 

2-62 

=98-99  Belesse. 

In  anal.  5,  6.=  2-5685,  colorless,  trl. ;  6,  G.=2'555;  10,  6.=2-44?,  gangue  of  tinstone ;  13, 
G. =2-548;  16,  G.=2-56,  indioryte;  23,  G.=2-575;  24,  in  amygdaloid,  altered  laumontite;  26- 
30,  from  the  Erzgebirge;  33,  G  =2-592,  0.  ratio  I  :  2*9  :  11-9,  in  granite  with  oligoclase  and 
quartz,  Harz;  34,  G.=2-58,«0.  ratio  1:3-4:  124,  Harz;  35,  G.=2  573,  0.  ratio  1:28:  11-7, 
Harz;  36,  G.  =  2-60;  89,  G.=2-d47;  45,  G.=2-585;  46,  G.=2-608,  3  m.  from  Wilmingtonj  49, 
G.  =  2-58;  50,  G.=2-68;  54,  G.=2-684-2-598,  from  Greenland,  green;  55,  G.=2  587  — 2-.^90, 
Breith. ;  68,  G.=2-57— 2-58 ;  59,  G.=2-595,  0.  ratio  1:8-4:  12-5,  Harz,  in  granite-like  gangue 
from  the  Gabbro,  with  oligoclase;  60,  in  phonolite,  Bohemia;  61,  lava  between  Lecco  and  Forio; 
63,  64,  G.=2*576,  from  volcanic  sand  of  Rockeskill ;  66,  67,  trachyte  conglomerato  of  Langouberg 
in  the  Siebengebii-ge ;  68,  trachyte  conglomerate  of  "  Eleinen  Rogenau  "  in  the  Siebengebirge  ;  69, 
from  doleryte  in  tlie  Siebengebirge,  G.= 2-667  ;  70,  from  porphyritic  trachyte;  71,  from  granitoid 
trachyte ;  73,  compact  white  trachyte ;  77,  in  a  fine-grained  granite. 

^  Phillips,  in  an  imperfect  analysis  o^  murchvionitt  (Phil.  Mag.  ft  Ann.,  L  448),  obtamed  Si  68*6, 
3fcl  16-6,  it  14-8.    The  mineral  came  from  Dawlish,  and  is  evidently  orthoclase. 

The  pert?iUe  afforded  Gerhard  (ZS.  G.,  ziv.  151)  the  same  composition  as  obtained  by  Iliint, 
viz.:  Si  65-83,  *1  18-45,  3Pe  1-72,  Ca  ir.,  ^&  506,  fc  8-54,  ign.  0-3->=99-92.  But  he  found,  fur- 
ther, that  it  was  divisible  into  thin  reddish  and  whitish  layers,  which  were  respectivel}'  orthoclase 
and  albite.    Those  layers  afforded  him  (!.'  c.) : 

Si  3tl  3Pe        6a         Sa  X 


1.  Bod  layers,  OrOiodase 

2.  White  layers,  AUnte 


65-36 
67-23 


18-27 
18-52 


1-90 
1-47 


ir, 
ir. 


IS^a 
2-25 
8-50 


1216=99-94 
3-34=99ii6 


Thus  proving  that  the  supposed  soda- orthoclase  is  really  an  intercrystallization  of  two  homoeo- 
morphous  species ;  and  suggesting  that  other  similar  anomalies  among  the  feldspars  may  have  an 
analogous  origin.    The  0.  ratio  in  No.  1  is  094  :  3  :  12-49;  in  No.  •.',  0-i<«  :  3  :  12-09. 

An  orthoclase,  monodinic  in  crystals  and  cleavage,  fr.  the  no^helin-dolervte  of  Vogelsgcbirga 
afforded  A.  Kuop  (Jahrb.  Min.  1866,  687)  Si  59-69,  *1  2104,  Fe  2-27,  Mn  ir.,  Ag  ir.,  Ca  0*95, 
]?fa  6-55,  ^  8-61,  Ba  2-27,  Sr  036,  ti  <r.=  101-74.  The  mineral  is  remarkable  for  the  small 
amount  of  silica,  large  of  alumina,  and  the  presence  of  baryta  The  peculiar  constitution  may  b€ 
a  result  of  partial  alteration,  or  of  crystallinic  mixture ;  which  is  true  is  not  ascertained.  It  i« 
intermediate  between  orthoclase  and  hyalophane. 

The  following  are  analyses  of  different  felsites,  additional  to  those  under  Albite  on  page  351 


Si      ^ 

f'e 

fig 

Ca 

^a 

t 

fi 

1.  LedUe                     81-91    655 

6-42 

_ 

8-88 

—  Thomson. 

2.  Dannemora,  EeOfL  81-24    9-78 

0-64 

0-21 

078 

3-84 

8-10 

—  Erdmaim. 

8.  Saxony,  gyK-red     68-0    190 

4-5 

1-1 

5-6 

4.  Nantes,  gnh.^.      76-2     15-0 

^— 

2-4 

1-2 

_ 

3-4 

1-6    Berthier. 

6.  Brittany,  gjik-gy,    76-4     15-6 

1-20 

1-4 



8-8 

Durocher. 

6.  Peutland  Hills        71-17  13-60 

1-40 

0-1 

0-40 

8-19 

3-6 

7.  Harz                        7829  1661 

1-76 

3-01 

2-38 

3  49 

—  MisBokadifl. 

8.  Jungfrug                  7615  18-46 

1-90 

1-62 

0-45 

2-84 

8-51 

— 

9.  Saxa-knutSweden  79-65  1131 

042 

0-10 

2-52 

3-68 

2-88 

0-69 
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Other  analyBes  of  felsites:  C.  W.  0.  Fadhs,  Jahrb.  Min.,  1862,  803. 

Fjr^  etc — B.B.  Aises  at  6 ;  Tarieties  oontaining  much  soda  are  more  fusible.    Loxodase  fiuMf 
at  4.    Not  acted  upon  \>j  adds. 
Oba. — Orthoclase  is  an  essential  constituent  of  many  rocks. 

1.  Oramtlar  crysiaUine.  Granite  and  gneiss^  which  consist  of  orthoclase,  quartz,  and  mica. 
Mica  8chistf  the  same  with  less  orthoclase  and  more  mica.  Syenite  and  syeniiic  gneiss^  like  the 
preceding,  but  containing  hornblende  in  place  of  mica.  Granu'yUi^  a  mixture  of  granular  ortho* 
cbse  and  more  or  less  quartz.  AlhUic  granite,  a  granite  containing  albite  as  well  as  orthoclase. 
A  similar  rock  contains  oligodase  in  place  of  albite.  Fyroxenyte^  a  rock  consisting  of  orthoclase 
and  pyroxene.  Miascyle^  a  gnranular  slatj  rock  consisting  of  orthoclase  and  elax>lite,  from  Miask 
in  the  UraL  These  rocks  contain  the  orthodaso  in  cleavable  grains,  and  sometimes  also  in  dis- 
tinct disseminated  crystals ;  when  the  latter  is  the  case  the  rock  is  said  to  be  porphyriUc  The 
finest  and  largest  crystals  of  orthoclase  occur  in  gramitic  or  feldspatbic  veins. 

2.  Compacl  erypiocrygtalUne.  Orthodase-Z^^'^  or  leelitA,  already  described.  It  sometimes  con- 
tains quartz  in  disseminated  grains ;  and  Diirocher  has  observed  cases  in  which  a  felsite  graduated 
into  a  granite  or  granulyte.  As  the  rock  was  originally  a  clayey  rock  (derived  from  the  wear  (not 
the  decomposition)  of  the  minerals  of  gpranitic  rocks)  it  is  natural  that  there  should  be  the  tran- 
sition here  mentioned.  The  feldspar  in  some  of  the  analyses  below  may  be  partly  of  oligodase  or 
albite.    The  hdilejlinia  of  Sweden  is  for  the  most  part  here  induded. 

As  the  granular  orthodase  rocks,  granite,  gneiss,  and  the  like,  g^duate  into  others  con- 
taining hornblende,  such  as  syenite,  syeuitio  gneiss,  etc.,  so  the  compact  orthodase-felsites  may 
graduate  into  others  that  are  hornblendic,  though  not  visibly  so ; — and  these  last  will  indicate 
their  hornblendic  composition,  not  merely  by  their  composition  as  ascertained  by  chemical  analy- 
Bia,  but  also  by  their  high  specific  gravity.  The  spherules  of  variolyte  of  a  white,  grayish,  or 
greenish-white  color,  are  mostly  a  compact  feldspar  or  felsite  of  some  ^ind. 

Porphyry^  in  part,  consisting  of  a  felsite  base  with  disseminated  opaque  crystals  of  orthoclase ; 
bat  this  felsite  base  is  seldom  pure  orthoclase.  In  the  green  antique  porphyry,  it  is  an  intimate 
mixture  of  orthoclase  and  hornblende.    [The  feldspar  is  oligodase  or  albite  in  some  porphyry.] 

Phonolyie  (or  clinkstone),  a  compact  grayish  rock,  often  containing  crystals  of  glassy  feldspar, 
and  having  a  zeolite  in  the  base  along  with  orthodase.   [In  some  phonolite  the  feldspar  is  oligoclaj>e.] 

Trachytej  a  grayish  igneous  rock  of  rougli  fhicture,  intermediate  between  phonolite  and  a  gran- 
ular crystalline  rock,  it  owing  its  roughness  of  surface  largely  to  the  grains  of  glassy  feldspar 
which  mainly  constitute  it 

Argillyte  and  taleose  schuttgeneraUy  contain  more  or  less  of  orthoclase  in  acryptocrystalline  or  un- 
-diBtiD<?uishable  state.  Often,  however,  as  analyses  show,  the  alkalies  are  mostly  wanting;  and 
when  so,  the  amount  of  feldspar  is  small ;  and  it  may  be  wholly  absent. 

3.  Amorphous.  Obsidian  or  volcanic  glass  is  sometimes  an  impure  orthoclase  in  a  glassy  state; 
and  in  other  cases  it  is  a  mixture  of  orthoclase  or  labradorite  and  augite  with  chrysolite  and  much 
iron,  the  materials  varying  with  the  lavas  of  a  volcano ;  for  any  lava  wiU  become  glassy,  and  thus 
make  obsidian,  by  rapid  cooling.     G.=2-25— 28. 

Piichstone  has  the  lustre  of  pitch  rather  than  glass ;  pearlstone  has  a  pearly  lustre,  and  is  some- 
times in  spherules  {spJieruUte),  or  consists  of  spheroidal  concretions.  G.=2*3— 2*4.  The  spher- 
ules of  pyromeride,  porphyry,  etc.,  are  quite  similar,  though  usually  having  an  excess  of  silica 
-from  mixed  quartz.  Pitchstone  and  pearlstone  are  sometimes  in  composition  albite  or  oligodase 
rocks  rather  than  orthodase,  that  is,  contain  soda,  or  soda  and  lime,  instead  of  potash.  See 
analyses  below.  Fuchs  has  tiuggested  that  those  rocks  derive  their  glassy  portion  from  solidified 
water-glass  and  not  from  the  fusion  of  a  feldspar. 

KrdlUiU  Forchhammer,  or  Bauhte,  appears  to  be  a  siliceous  feldspathio  mineral  related  to  these 
concretions.  It  forms  the  basis  of  the  trachyte,  obsidian,  and  pitchstone  of  Iceland.  According 
to  von  Walterhausen,  it  ocoure  also  in  tridinic  crystals ;  and  he  deduces  the  oxygen  ratio  1:3: 
24=:(R-Hi^l)  Si".  BB.  fuses  only  in  thin  splinters;  in  acids  insoluble.  H.=6.  G.= 2*656, 
Forch.,  2'572,  Walt.» 

*  The  following  are  analyses  of  pumice,  obsidian,  spheruhte,  krablite,  etc.:  1,  Berthier  (Ann. 
i  K,  111.  V.  643);  2,  Vauquelin  (GehL  N.  allg.  J.,  v.  2.S0);  8,  4,  Erdmann  (J.  f.  techn.  Ch.,  xv. 
82);  5,  Thomson;  6,  Trommsdorf  (N.  J.  d.  Pharm.,  iii.  301);  7,  Erdmann  (1.  c.);  8,  Ficinus  (Schw. 
J.,  xxix.  136);  9,  Erdmann  (L  c.);  10,  Klaproth  (Beitn^il  62,  iii.  262) ;  II,  Berthier  (Ann.  d.  M, 
vil);  12,  13.  B.  Silliman,  Jr.  (Dana's  G.  Kep.,  200);  14,  Waltorshausen  (Vulk.  Gest.,  211);  15, 
Delesse  (Bull  G.  Fr.,  IL  ix.  175);  16,  Fordihammer  (Skand.  Nat  Samm.  i.  Stockh.);  17,  Gentb 
(Ann.  Ch.  Pharm.,  Ixvi.  271): 

Si 

1.  Obsidian^  Pasco    69*46 

2.  »         Mexico  78 


& 

9e       Oa      Mg 

^a 

ft 

3-60 

2-60    7-64    2-60 

508 

7-12,  fi  8-00=100  Berth. 

10 

%         1          



^  Mn  1-6=98  6  Vauq. 
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Many  localities  have  been  enumerated  above.  Fine  crystals  are  found  at  Carlsbad  aid  Elbogen 
m  Bohemia  (twins,  f.  314,  315);  Katherinenburg  in  Siberia;  Ai^ndal  in  Norway;  Baveoo  in 
Piedmont;  Lomnitz  in  Silesia;  Land's  End  and  St  Agnes  in  Cornwall ;  Albaschka  nearMursinsk, 
and  near  Schaitansic  in  the  Urals ;  the  Moume  mountains,  Ireland,  with  beryl  and  topaz ;  at 
Rubieslaw  in  Aberdeenshire,  Scotland,  etc ;  in  great  abundance  in  the  trachyte  of  the  Drachen- 
fels  on  the  Rhine;  a1«o  in  the  lavas  which  devastated  the  island  of  Ischia,  near  Naples,  in  IS02; 
at  Vesuvius,  where  it  may  be  obtained  in  profusion  in  the  vaUey  caUed  Fossa  Grande. 

In  the  U.  States,  orthoclase  in  crystals  occurs  in  Maine,  on  the  island  Mt.  Desert^  fine  greeo ; 
at  the  tourmaline  locality,  Paris.  In  K,  Hamp.,  at  the  Acworth  beryl  locality.  In  Mass.,  at  South 
Royalston  and  Barre,  often  large  crystals ;  at  Three  Rivers,  in  Palmer.  In  Omn.,  at  the  gneiss 
quarries  of  Haddam  and  the  feldspar  quarries  of  Middletown,  crystals  a  foot  long,  and  6  or  8  in. 
thick ;  near  Bradley eville,  in  the  western  part  of  Litchfield,  crystals  2-3  in.  long,  abundant  In 
N.  York,  in  St  Lawrence  Co.,  at  Rossie,  2  m.  N.  of  Oxbow ;  the  crystals  are  white  or  bluish-white, 
and  sometimes  an  inch  across ;  also  8  m.  from  Potsdam,  on  the  road  to  Pierremont,  where  crystals 
a  foot  through  are  said  to  have  been  found ;  and  near  DeLong's  mills  iu  the  town  of  Hammond, 
with  apatite  and  zircon,  where  the  hxoclase  is  obtained ;  in  Lewis  Co.,  orthoclase  occurs  botii 
crystallized  and  massive  in  white  limestone  near  Natural  Bridge,  with  »capolite  and  spheue ;  in 
Orange  Co.,  crystals  near  West  Point ;  more  abundant  and  interesting  forms  are  found  at  Rooky 
Hill,  m  Warwick,  with  tourmaline  and  zircon;  and  at  Amity  and  Edenville;  in  Saratoga  Co.,  at 
the  Greenfield  chrysoberyl  locality,  white  translucent  crystals,  usually  coated  with  silvery  mica. 
In  Penn.,  in  crystals  at  Leiperville,  Mineral  HiU,  Delaware  Co.,  and  W.  Bradford,  at  Poor  House 
quarry,  Chester  Co.  (chesterlite) ;  sunstone  in  Kenuett  Township.  In  N.  Car»,  at  Washington 
Mine,  Davidson  Co.,  in  white  and  yellowish  crystals  (anal.  41). 

Massive  orthoclase  is  abundant  at  the  above-mentioned  localities,  besides  many  others.  Green 
at  Mt.  Desert,  Me.,  near  S,  W.  Harbor ;  at  Rockport  Mass.  An  avonturine  variety,  with  bright 
coppery  reflections  in  spots,  at  Leiperville,  Pennsylvania.  Adularia,  at  the  Falls  of  the  Yantic, 
near  Norwich,  Conn.,  at  Brimfleld,  Mass.,  with  iolitc,  and  at  Parsonfleld,  Me. ;  and  sunstone  at 
Lyme,  Conn.  (Some  of  these  may  be  oligoclase.)  Kaolin,  at  Andover,  Mass.,  and  abundantly  in 
New  Milford,  Kent,  and  Cornwall,  Conn.,  and  in  the  counties  of  Essex  and  Warren,  New  York ; 
also  in  New  Garden,  Chester  Ca,  Pa,,  abundant.  Necronite,  at  Roger's  Rock,  Essex  Co.,  and  at 
Thomson's  quarry,  near  196th  street,  New  York. 

For  recent  observations  on  cryst,  see  Desd.  Min.,  i. ;  Hessenborg's  Min.  Notizen,  Nos.  I.,  II., 
IV.,  V. ;  Websky,  ZS.  G.,  xv.  677  ;  Kokscharof,  Min.  RussL,  v.  115 ;  F.  Scharff.,  Abh.  d.  SendL 
Ges.,  vi. 

Alt. — Feldspar  may  be  altered  through  infiltratuig  waters  carrying  more  or  less  carbonic  acid 
in  solution  (Forchhammer,  Foumet,  Bischof);  also  through  the  action  of  waters  rendered  add  by 
the  decomposition  of  sulphids  (Mitscherlich) ;  also  by  ordinary  waters  holding  traces  of  alkaline 
and  other  ingredients  in  solution  (Bischof). 

The  presence  of  a  sulphid  of  iron,  or  a  mineral  containing  protoxyd  of  iron,  as  some  mica, 
garnet,  etc.,  is  often  the  first  occasion  of  the  change.  The  decomposition  of  the  mineral  with 
the  attendant  oxydation  of  the  iron  distributes  ferruginous  vtraters  through  the  rock  (or  sulphate 
of  iron  from  the  altered  sulphid),  and  thus,  by  a  disaggregating  or  decomposing  action,  prepare 
the  way  for  other  agencies. 


Obsidian,  Telkban, 
Pitchsionej  Meis. 
"  Arran 

•*  bk.  Dresden 
Pearlstane,  Hun. 


Sphendiley     " 

10.  Pumice,  Lipari 

11.  •'  " 

12.  Ptle'8  Hair,      ) 
Hawaii,  vole  glass  ) 

14.  Sideromelane 

15.  Sphe/r.tnpyroin, 

16.  KrablUe,  Iceland 

17.  **  " 


Si 

,7480 
75-60 
63-50 
74-00 
72-87 
7912 
77-20 
77-60 
70-00 
61-19 
39-74 
49-25 
88-09 
74-83 
80-23 


&        Pe      Ca      Mg     fTa      & 


12-40  2-08 
ll-6()  1-20 
12  74^0  8-80 
1700  Pe  2-75 
12-05       1-75 


12-00 
12-47 
17-50 
16-00 

10-55 
16-18 
603 
18-49 
12()8 


2-45 

2-27 
1-75 
0-50 


20-23 
0-58 
4-40 


1-96 
1-35 
4-46 
1-60 
1-80 

3-34 

2-50 

2-74 
9-«l 
0-28 
1-98 
0-95 


0-90 
6-69 


-    6-40,  JJin  l-81=99-80  Erdm. 
2-77        t[  4-73=103-95  Erdm. 


1-10 
I'lO 
0-78 


1816 
2-40 
2-10 
1-65 
017 


6-22     ,  ign.  80=98-71  Th. 

,  tii  3-00=98-25  Tr. 

618        S  3-0=98-20  Erdm. 
8-58         fi  1-76=100-01  P. 
4-27        =  100-28  Erdmann. 
8-00         =99-75  Klaproth. 

6-50,  ft  3-00=98-60  Berth. 

^  fe  80-26=99-61  & 

21-62      ,  to  22-29,  tl  0-83=99  67  & 

2-61     1-12=100  Waltersh. 

2-63        fi  0-84=  1 00  Delesse. 
6-66      <r.  =100-43,  F.     G  =2-38». 
2-26    4-92=100-44  Genth. 


Other  analyses  of  obsidian,  Deville  (Bull  G.  See  Fr.,  II.  viil  42T) ;  of  pumice,  ib. ;  also  Sdiaffei 
(,  pr.  Ch.,  liv.  16). 
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When  the  infiltratrng  waters  oontain  traces  of  carbonic  add,  the  feldspar  acted  on  flist  loses  its 
UiOfSy  if  a  lime  feldspar,  by  a  combinatioD  of  the  lime  with  this  acid ;  uext,  its  alkalies  are  carried 
off  as  carbonates,  if  the  supply  of  carbonic  add  oontioucs,  or  otherwise  as  silicates  in  solution. 
The  change  thus  going  on  ends  in  forming  kaolin  or  some  other  hydrous  silicate.  The  carbonate 
Gi  soda  or  potash,  or  the  silicate  of  these  bases,  set  free,  may  go  to  the  formation  of  other  minerals 
—the  production  of  pseudomorphic  or  metamorphic  changes— and  tlie  supplying  fresh  and  marine 
craters  with  their  saline  ingredients. 

_  fizo^iiisgeneraUy  a  simple  hydrous  silicate  of  alumipa  (see  Kaolinite),  expressed  by  the  formula 
:kl  Si"*  1- 2  ;&= Silica  46*3,  alumina  89-8,  water  13-9.  Orthoclase  in  changing  to  it  loses  1  i  +  jj  SI 
Part  of  the  silica  set  Tree  may  go  oflT  with  more  or  less  of  the  potash,  or  may  form  opal,  quartz, 
sOiceous  »nter.  The  alumina  also  is  often  in  part  removed.  The  same  explanation  is  readily 
applied  to  the  change  in  albite  or  other  feldspars. 

When  the  change  is  not  carried  on  to  the  exclusion  of  the  protoxyd  bases,  certain  zeolites  may 
result,  especially,  as  Bischof  states,  when  labradorite  is  the  feldspar  undergoing  alteration,  whicji 
species  he  describes  as  giving  origin  to  the  species  mesolite.  Massive  nepheline  or  elseolite  is  a 
alH  more  common  source  of  zeolites.  AnaL  52,  by  Scheerer,  is  of  orthoclase  enveloping  the 
SKtlitc  bergmannite,  and  53,  of  the  same  enclosed  in  bergmannite,  this  zeolite  having  apparently 
been  formed  out  of  other  portions  of  the  orthoclase. 

When  the  waters  contain  traces  of  a  magnesian  salt — a  bicarbonate  or  silicate — the  magnesia 
TL&y  replace  the  lime  or  soda,  and  so  lead  to  a  steatitic  change,  or  to  a  talc  when  the  alumina  is 
excluded ;  and  when  augite  or  hornblende  is  present,  it  may  give  origin  to  chlorite. 

The  action  of  sulphurous  add  from  volcanic  fumaroles  produces  often  a  complete  destruction 
ef  the  feldspar  and  other  minerals  present,  giving  rise  to  deposits  or  incrustations  of  silica,  io 
some  of  its  various  forms,  and  also  halloysice,  kaolin,  etc. 

Steatite,  tslc^  chlorite,  kaolin,  lithomarge,  mica,  laumontite,  occur  as  pseudomorphs  after  ortho- 
dise  or  albite ;  and  tin  ore  and  calcite  often  replace  these  feldspars  by  some  process  of  solution 
2j}d  sabstitution.    Labradorite  more  rarely  forms  kaolin. 

Orthoclase  is  also  described  as  occurring  altered  to  albite.  This  has  been  mentioned  as  an 
example  of  pas-amorphism^  the  two  species  being  dimorphous.  But  as  these  feldspars  occur 
tc^ther  in  the  same  rock,  and  must  have  been  formed  under  very  similar  drcumstanccs,  we  can 
hardly  suppose  that  either  is  liable  to  a  change  like  that  of  a  dimorphous  compound  to  the  form 
of  the  other. 

Artif. — ^Artificial  feldspar  has  been  observed  in  crystals  in  furnace  scoria  at  Mansfeld,  San* 
gerhausen,  near  Laimba<^  and  near  Stolberg.    Analyses  :  1,  2,  Heine ;  3,  Abich ;  4,  Rammels- 


Si 

^1 

Fe 

Ag 

Ca 

*fa 

i 

I.  Sangerhausen 

64-63 

19-20 

1-20 

1-33 

,  6u  0-27  Heine. 

2.            '* 

65-95 

18-50 

0-68 



4-28 

10-47 

,  Cu  0-13  Heine. 

3. 

6503 

16-84 

0-88 

0-34 

0-34 

0-06 

15-26,  CuO-30  Abich 

4.  Laimbach 

63-96 

20-04 

U-54 

0-43 

0-65 

15-26=98-21  Ramm. 

The  oxygen  ratio  afforded  is  1  :  3  :  12.    But  the  last  is  an  iron-oiihoclase^  the  alumina  being 
replaced  by  sesquioxyd  of  iron. 

Ebsbtttb.  (Wasserfreier  Scolezit  [fV.  Pargas]  N.  Nordensk^  Schw.  J.,  xxxi.  417, 1821.  Anhy- 
irous  Scoledte.  Scolexerose  Bewd.,  Tr,  ii.  55, 1832.  Var.  of  Labrador  Frankenheini^  Syst.  d.  Kryst., 
IS6,  1842.  Brsbyit  A.  K  Nordemsk.,  FinU  Min.,  129,  1858.  Kalk-Labrador  Ramm.,  Min.  Ch,  .595, 
:!560.)  Monodiuic,  with  the  angles  nearly  of  orthoclase;  /A/=ll8°  44',  0Ai-j=ll5*  12'  and 
64  4S',  /Ai-^=149"  55',  i-i  Ai-^=15n°  16\  /a  2-i=134'*  49',  Oa  2-1=99"  48'  (angles  by  Nord., 
with  the  oommon  goniometer).  Observed  planes :  0 ;  vertical,  /,  t-t,  t-^ ;  dinodome,  1  -i ;  hcmi- 
dome,  2-1  Cleavage  :  0  perfect;  t-i  less  perfect.  H.=6;  lustre  vitreous,  pearly  on  surface  of 
aeavage ;  color  wlute  or  grayish-wliite.  N.  Nordenskiold  obtained  in  an  analysis  (L  c.)  Si  54*13, 
Al  29-23,  Ca  15*46,  fl  1*07 =99-87,  which  affords  the  0.  ratio  1  :  3  :  6,  or  that  of  labradorite.  to 
vhich  species  it  hat»  been  referred  by  Frankenlieim  and  Hammelsberg.  A  labradorite  without 
aliuili  apd  with  the  angles  of  orthodase  is  so  much  of  an  anomaly  as  to  be  at  least  of  very  im- 
probable existence.  It  may  well  be  altered  wtlwdase  and  thereby  pseudomorphous.  Nordensk iuld, 
while  making  the  form  momclinie  in  the  text,  states  that  ho  obtained  the  angle  90**  22'  between 
ibe  two  deavages  with  a  reflective  goniometer,  and  suggests  that  the  form  may  possibly  be  tri 
ciialc  Still  the  other  angles  are  so  closely  those  of  orthodase  that  this  view  appears  quite  im- 
probable, as  he  also  must  regard  it,  since  he  does  not  adopt  it  in  the  text  It  was  called  anhydrtna 
KkdiU  by  N.  Nordeoskiold,  because  the  0.  ratio  was  that  of  sodecite  nUnus  the  water. 
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m.  SUBSILICATES. 


ABBANGEMENT    OF    THE    SPECI£& 


A.  Oxygen  ratio  of  bases  and  silica  4  :  3. 

I.  OHONDEODITE  GROUP. 

SI 9.  Ghondroditb  ]S[g"Si'  Mg«eiiKO,F)i9|S' 

n.  TOUBMALINE  GROUP.    Rhombohedral.    Oontainiog  bono  add  as  a  base. 

S2a  TODBMiLfflB  (fi\  S,  B)»  Si«  (B,,  R,  /9aVl,  /5B)«  e,|(e,  F),  JSi, 

B.  Oxygen  ratio  of  bases  and  silica  3  :  2. 

1.  Ckmicuning  no  titanic  add, 
^  GEHLENITE  GROUP.    Tetragonal ;  isomorphous  with  the  scapolite  group.  i 

821.  Gkhlbxhb  ttB*+ifi)Si  (iea+i/5Al),e|e4Si 

II.  ANDALUSITE  GROUP.    Anisometria    Oontainlug  only  sesquiozjds. 


322.  Akdalusxte 

323.  FlBBOLITB 

324.  Ktaiqte 
326.  Topaz 


£l§i 
£lSi 
%lSi 
£lSi,  with  F  repL  one-flfth  the  0 


Mi.e|e|Si 


IIL  EUCLASB  GROUP.    Monodinic.    Oontaining  other  bases  besides  sesquiozyds. 


326.  EUOLASB 

827.  Datoute 


(i^'+SBe'  +  jat^Si 
(ifl»+SCa>  +  }B)§i 


(iH,  +  Sfie+J^Al),e|04Si 

(jH,+jea+iiffB),e{e4Si 


2.  OorUaining  iUanic  acid, 

I.  GUARINITB  GROUP.    TetragonaL 

328.  GUABINITB  (Ca+*i)Si,  or  (iCa'+ttt*^)^ 

n.  TITANITB  GROUP.    Anisometria 

829.  TiTANiTB  (iOa»4-t'fi*)§i 


830.  Gbothitb 
381.  Keilhauitb 

332.  TSGHEFFKINITB 


(ft»B,1fii)8i 
(R>,fi,tii)Si 
(ft>.tiJ)Si 


ftea+fyTi),e|e,|Si 


ttea4-fyTi).e|0,|Si 
(|€a+i/?Fe+iyTi)ae(OJSi 

(tft+}yTi},e|e,|Si 
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STTBSILIOATEB. 

C.  Oxygen  ratio  of  bases  and  silica  2:1. 

I  STAUBOLITE  aBOUP.    Ck>ntainiDg  no  titanic  add. 

S33.  Stauroutb  (fi«  &*;fi)*Si»  (i(H„»)  +  t/?R)«i>,|ejSI 


II.  SCHORLOMITE  aBOUP.    Containing  titanic  acid  as  a  base. 

334.  SCHORLOMITK  (&',  fi,  ti«)*§i« 

Appendix, — 335.  Sapphibik^  Si,  ^  fig. 


(Aft+A^ft+AyH).e,|e.|Bi 


lu  the  Audalusite  group,  the  species  andalusite  and  topaz  are  approximately  isomorphous ;  for 
if  e-2  A  i-2  in  the  latter  is  made  the  fundamental  prism,  then  /A  /=98''  11',  while  it  is  90"  44'  in  an- 
dalusite. Eudase,  datolite,  and  the  species  of  the  Titanite  group  are  also  isomorphous ;  the  angle 
of /being  severaUy,  nb%  115'  3',  and  118'  81';  and  0  on  a  clmodome=161'*  61',  162"  27', 
159'*  39'. 


319.  OHONDRODITB.  Chondrodit  [=  Silicate  of  Magnesia  and  Iron]  cCOhsaon,  Ak.  H. 
Stockh.,  206,  1817.  Condrodite  H.  Madureite,  iluosllicate  of  Magnesia  (fr.  Sparta,  N.  J.)i  Sey* 
6«i;  Am.  J.  Sci ,  V.  386,  1822.  Brudte  (fr.  N.  J.  and  N.  Y.)  Oibbn,  Cleaveland's  Min.,  295,  1822, 
Nuttall  in  Am  J.  ScL,  y.  245,  1822.    Uumite  Bourn.,  Oat,  52,  1817. 

Orthorhombic.  Often  heraihedral  in  octahedral  planes,  producing  forms 
monoclinic  in  character.  /A  7=94°  26'  and  83°  34'.  Crystals  of  three 
types,  as  in  the  following  figures. 


823 


324 


325 


826 


Humite:  Type  T. 


Humite:  Type  II. 


Humite :  Type  III.      Humite :  hemihedral. 


Type  I.,  a :  J :  ^=1-4678  : 1 : 1-0805 ;  H.,  1-5727 : 1 : 1-0805  ;  III.,  1-4154  : 
1 : 1-0805.  Observed  planes  in  Vesuvian  crystals  as  in  figs.  823  to  826,  with 
also  ^l  in  type  II. ;  the  two  unlettered  planes  pn  figs.  325,  826, 4-|,  12-|; 
another  plane  in  the  same  series  (f.  325)  1-J.  Observed  planes  in  chondro- 
dite  as  in  fig.  327,  with  also  (9,  i-z,  2-1,  4-i,  fj.  f-f.  Fig.  326  left-handed 
Lemihedral,  327  right-handed  heraihedral.  Angles  in  the  different  types 
of  humite ; 
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827 


0  A  8-t= 
0  A  3-1= 
0  A  1-2= 
\-%  A  1-t, 
0Af2= 

=102°  48'       ] 
=103  47 
=121  44 
bas.,  Ill  28 
=112  24 

i^hv\. 

front,=71  32 

ni. 


Glioudrodite. 

6>A1-Z=124°16' 
(?  A  1=116  34: 


{>Al-t=122  27 
O  A  2=103  8 
0  A  f  z=135  52i 
(?  A  4-2=98  13 
O  A  2-i=108  58 
1-*  A  1-z,  ov.  i-I,=115  6 


0  A  l-z=125^  14i' 
(9  A  2-1=100  27 
O  A  4=97  23 
6>  A  4-1=119  47 
O  A  4-j=100  48 
C>A-jV2=140  15 
6>  A  1-2=119  17 
O  A  8-2=94  35 
(9  A  1=111  15 
l-i  A  l-t=109  31 
1-t  A  1=134  23 
|a|-2,ov./,=126  52 


Observed  angles  with  the  common  goniometer  in  chondrodite  of  N.  Jer- 
sey (Dana) :  1-t  A  l-t=112°  (for  mean  of  hmnite  types  112°  2') ;  1-t  A  \- 
136°;  1-t  A  f  2=157°,  f  Af2,  ov./,=127°,/A/,  adj.,=85°,  4-t  ou  edue 
above  it  168°;  of  Pargas  (Nordenskiold)  1-t  A  l-t=114°  37'  (in  type  il. 
above  115°  6' ),  Oh  ft=136°  1',  O  A  2-t=109°  3'. 

Twins:  composition-face  ^-t  in  type  I. ;  |-t  and  |-a  in  II. ;  i-t  inlll. ; 
the  last  sometimes  producing  stellate  forms  of  six  crystals,  each  hemibe- 
dral.  Cleavage  indistinct.  Usually  in  imbedded  grains  or  masses  of  a 
somewhat  granular  texture. 

H.=6— 6*5.  G.=3'118— 324.  Lustre  vitreous — resinous.  Color  white, 
yellow,  pale  yellow  or  brown  ;  sometimes  red,  apple-green,  black,  gray. 
Streak  white,  or  slightly  yellowish,  or  grayish.  Transpai-ent — subtranslu- 
cent.     Fracture  subconchoidal — uneven. 


Var. — 1.  Ordinary  chondrodite.  In  imbedded  crystals,  masses,  or  grains,  subtranslucout  of 
opaque,  more  or  less  resinous  in  lustre,  and  surfaces  hardly  polished ;  the  crystals  soraetimes  21 
inches  or  more  broad,  Colors  the  above,  excepting  white.  G.=:3"lie,  from  N.  Jersey,  Thomson;: 
8  24,  fr.  Eden,  N.  Y.,  id. ;  3-199,  fr.  Finland,  Uaidinger. 

2.  Uumite.  In  small  implanted,  transparent  to  translucent,  polished  glassy  crystals,  from  Yf- 
Buviufl ;  (a)  type  J. ;  (6)  type  II. ;  (c)  type  III.,  the  most  common.  Colorless  to  citron-yellow,  honcyj 
yellow,  and  brownish.  G.='i'234,  white,  type  I.;  3-177,  yellow,  type  II.  j  »1-199,  brown,  type  111.; 
3-1  h6,  yellowish,  type  III. :  Scacchi. 

Comp.— ilg"  Si^  with  part  of  the  oxygen  replaced  by  fluorine  ;  f-t  in  chondrodite ;  ^  in  hu^ 
mite,  typo  I.,  |\,  i:i  type  II.,  :j^j  in  type  III.,  Ramm. 

Analyses :  1,  Dr.  W.  Langstaff  (Am.  J.  Sci.,  vi.  172,  analysis  made  m  1811);  2,  Seybert  (Am.  J 
Sci.,  V.  330);  3,  Rammelsberg  (Pogg.,  liii.  13n,  and  Ist  Suppl,  38);  i,  W.  Fisher  (Am.  J.  ScL 
II.  ix.  85);  6,  Thomson  (Ann.  Lya  N.  York,  iiL  64);  6-10,  Rammelsberg  (Pogg.,  liiL  130,  Ixxxri 
413): 

P 

8-65, 1^  and  loss  2r=v9-55  Langsta£r. 

3-89,  A  1-0,  it  2-11=96-00  Seybert. 

7-60=:99-77  Ramm. 

7-G0=99-5OW.  Fisher.  j 

3-77,  tl  l-fi2= 99-98  Thomson. 

8-69=100*76  Ramm.  I 

9-69= 104-13  Ramm. 

.S-47  =  100  75Ramm. 

6-04^  CaO-74,  ^\  1*06=100-32  Ramm. 

2-61=97-78  Ramm. 

JP3rr.,  etc. — ^B.B.  fnf\i8ible;  some  varieties  blacken  and  then  bum  white.    Fused- with  salt  of 
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Si 

fe 

Ag 

1. 

New  Jersey 

32- 

6- 

61- 

2. 

u 

32-67 

2-83 

54  00 

3. 

"             yellow 

38-06 

3-65 

65-46 

4. 

red 

83-35 

6-50 

63-06 

5. 

u 

86  00  Fe  S-97 

64  64 

6. 

Pargas,  yellow 

3310 

2-36 

66-61 

7. 

•*      gray 

88-19 

6-76 

64-50 

R. 

IlumiU.  type  I. 

34-80 

2-40 

60-O8 

9. 

"    II. 

33-26 

2-30 

57-92 

iU. 

"           "    III. 

86-67 

1-67 

66-88 

SUBfllLIOATES.  36C 

i^osphorus  in  tiie  open  tube  gives  a  reaotion  for  fluorine.    With  the  fluxes  a  reaction  for  iron. 
Gelatinizes  with  acids.     Heated  with  sulphuric  acid  gives  00"  fluorid  of  silicon. 

Obft. — Chondrodifce  occurs  mostly  in  granular  limestone.  It  is  found  near  Abo,  in  the  pnrish 
of  Pargas  iu  Finland,  and  at  Aker  and  Gulsju  in  Sweden ;  at  Taberg  in  Wermlaud;  at  Boden  in 
Saxony;  on  Luch  Ness  in  Scotland;  at  Achmatovsk  in  the  Ural,  along  with  pcrofskite;  and  in 
the  luiues  of  Schischimsk  with  red  apatite.  Uumite  occurs  at  Somina,  iu  ejected  masses  of  a 
kind  it  granitic  rock,  along  with  forsterite,  biotite,  pyroxene,  magnetite,  etc. 

Abundant  in  the  counties  of  Sussex,  N.  J.,  and  Orange,  N.  Y.,  whore  It  is  associated  with 
spinelf  and  occasionally  with  pyroxene  and  coruudum.  In  ^V.  Jersey,  at  Bryani,  orange  and  straw- 
colored  chondrodito,  and  also  a  variety  nearly  black,  occurs  with  spinel ;  at  sSparta,  a  fine  local- 
ity of  honey-yellow  choudrodite;  a  mile  to  the  north  of  Sparta  the  best  locality  of  this  mineral 
in  N.  J. ;  at  Vernon,  Lock  wood,  and  Franklin.  In  N.  York,  in  Orange  Co.,  iu  Warwick,  Monroo, 
Cornwall,  near  Greenwood  Furnace,  and  at  Two  Ponds,  and  elsewhere ;  near  £denville  in  flue 
specimens  on  the  hind  of  Mr.  Houston;  also  sparingly  in  Rossie,  on  the  bauk  of  Laidlaw 
Lake.  In  Mam^  at  Chelmsford,  with  scapolito.  In  Ptnn.,  near  Chaddsford,  in  Harvy's  quarry, 
o(  yellow  and  orange  colors,  abundant.  In  Canad<i,  in  limestone  at  St.  Crosby,  St.  Jerome,  St 
A.dele,  Grenville,  etc.,  abundant. 

The  name  choudrodite  is  from  x^''^^^^y  ^  grain,  alluding  to  the  granular  structure.  Bntcite  was 
given  by  Col  Gibbs  Nfter  Dr.  Bruce,  editor  of  the  American  Mineralog^cal  Journal ;  MaclureUe  by 
Seybert,  after  Wm.  Maclure.  The  mineral  was  first  discovered  in  New  Jersey  by  Dr.  Bruco. 
Fluorine  was  tirst  detected  in  it  in  1 8 1 1,  by  Dr.  Langstafi'  of  New  York,  whose  analysis  (No.  1 )  gives 
rery  nearly  the  correct  constitution  of  the  species.  Cleavelaud,  in  the  first  edition  of  his  mmeral- 
og>'  (issued  in  181 6X  at  p.  185,  in  a  brief  mention  of  the  undescribed  species,  speaks  of  it  as  a 
jUuUi^  calling  it  ftuate  of  rrtogneitia,  he  evidently  having  had  an  imperfect  report  of  Dr.  Langstafi 'a 
examination,  the  results  of  which  had  not  then  been  published.  Dr.  Torrey  obtauied  similar 
results  to  those  of  Dr.  Langstafi'  iu  I8l8.  See  on  these  poiuts  Am.  J.  Sd.,  vi  i  n,  if>2.i.  D'Olis- 
sou  analysed  the  mineral  in  1817  without  finding  the  duorine,  he  obtaining  (I.e.)  Si  38'00,  Mg 
W-OO,  Fe  5*10,  -M  1*50,  K  0'86  Mu  <r.,  a  result  very  wide  from  the  true  composition.  Humite 
was  shown  to  be  identical  with  chondrodito  iu  composition  by  Rammelsberg. 

On  cryst.  see  Scaochi,  Fogg.,  1851,  Erganz.,  iii.161,  who  identified  and  described  the  three  types 
of  humite;  also  Uessenberg,  Min.  Not.,  il  15;  Nordenskiold  on  chondrodito  of  Pargas,  Fogg., 
xcvt  1 18.  The  author  adopts  a  modified  view  of  Scaocbi's  types,  first  brought  out  in  Am.  J.  ScL, 
IL  xiv.  176. 

Alt. — Chondrodito  altered  to  serpentine  has  been  observed  at  Sparta,  N.  J.,  with  spinel  and  mica. 

320«  TOUKBCALINB.  Early  syn.  ofpreeiaua  T.  Turamali,  Turmalin  (fr.  Ceylon),  Ceylon  name, 
GarmoMn,  CuriossQ  Spesulationes,  etc.,  von  einem  Liebhaber,  der  Immer  Gem  Spoculirt,  Chem- 
nitz, 1707.  Rerre  de  Ceylan;  un  petit  aiman;  M  Lemery  \sl  fit  voir,  eto..  Hist.  Ac.  ScL,  FarLs, 
1717,  p.  8.  Aschentrecker  i2b2^ ;  Aschenzieher  Germ.;  Ash-drawer  JS>i^/.  [alluding  to  electri- 
cal property].  ZeoUthus  vitreus  electricus.  Tourmalin,  Rinmanji,  Ak.  H.  Stockh.,  1766; 
V,  BarOf  Lithoph.,  I  47,  1772.  Borax  electricus  Linn.,  Syst,  96,  1768.  Tourmaline  Garnet  Hill, 
Foss.,  148,  1771.    Tourmaline  Kirw.,  Min.,  i.  271,  1794. 

Early  syn.  of  opaque  T,  Schurl  pt  Erher,  1695;  Schirlpt  Bruckmann,  1727  [see  p.  206]. 
Skiorl  pt,  Corneus  crystallisatus  pt.,  WoXL.,  139,  1747.  Basaltos  cryst.  pt,  Skorl-Crystell  pt, 
GroneL,  70,  1758.  Schorl,  Stongenschorl,  Germ.;  Shorl,  Shirl,  Cockle,  Engl.  Borax  Basaltes 
Unn^  Syst,  95,  1768.  Basaltos  crystallisatus  v.  Born,  Lithoph..  1.  84,  1772,  ii.  95,  1775.  Shorl 
Kiito^  Hin.,  L  265,  1794. 

Syn,  from  union  of  T.  and  S.  in  one  species.  Tourmnlme  ou  Basal  to  transparent = Schorl, 
de  lAeU,  Crist,  266,  with  fig.  cryst  (and  proofs  of  ident  of  T.  ft  S.),  1772.  SSchorl  transpa- 
rent rhomboidal  dit  Tourmaliuo  et  Peridot = Schorl,  de  Lisle,  Crist,  il  344,  with  figs.,  1783. 
Schorl,  3tangen8ch6rr(incl  var.  (1)  Schwarzer  S.,  (3)  Eloktrischer  S.= Turmalin),  Wern.,  Oonst, 
169,  1780;  Bergm.  J.,  I  374,  1789;  Jameson,  Min.,  1816.    Tourmaline  H.,  Tr.,  iii.  1801. 

For.  inirod,  as  Sp.  Rubcllito  (fr.  Siberia)  Kirw.,  Min.,  i.  288,  1794=Daourito  DelameOu, 
T.  Tm  ii  303,  1797=Siberito  VUermina,  J.  de  TEcole  Polytechn.,  L  439= Tourmaline  apyre  K, 
iv.  1801=Apyrit  ffausm.,  Handb.,  642,  1813.  Indicolito  and  Aphrizito  (fr.  Norway)  d'AndradOt 
J.  de  Phys.,  li.  248,  1800,  Scherer's  J.,  iv.  19,  1800.  Taltelito  Bomeyho,  Min.,  139,  1860=:Cobre 
negro  estrelUido  de  Tantol  (Atacaroa). 

Var,  inirod,  as  Sub*p.    Achroit  (fr.  Elba)  fferm.,  J.  pr.  Ch.,  xxxv.  232,  1846. 
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Rhorabohedral.    E  A  ^=103'',  O  A  ^=134°  3' ;  a=0-89526     Observoc 
planes :  rhomboliedrons,  i,  1  (7?),  J,  J,  f ,  5,  V- »,  -2,  -J,  ^,  -J,  H ;  scale 


832 


336 


UDioDville,  Pa. 
337 

2 


Himteretown,  C.  B. 
888.  Analogue  Pole. 

J2 


i2 


i2 


i2 


•^r 


833 


Canada. 
389.  Antilogue  Pole. 


Goavernenr,  N.  T. 


hedrons,  i*,  i',  J*,  lit,  1*,  ^'j  4"  (the  last  replacinff  an^le  between  —J,  \^  and 
J-') ;  prisms,  /,  ?-2,  i-|,  «-J.  Usually  liemihedral,  being  often  unlike  at  the 
opposite  extremities,  or  liemimorpliic,  and  the  prisms  often  trianiriilHr, 
Cleavage :  7?,  -^,  and  t-2,  difficult.  Sometimes  massive  compact ;  also  o»». 
— ipmnar,  coai'se  or  fine,  i)arallel  or  divergent. 
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O  A  J=166**  31'  \  A  1=164^  59'  t-2  A  f =130°  65' 

0  A  i=152  40  i  A  ^=133  8  t-2  A  li=136  41 

O  A  1=129  21  i-2  A  ^=113  26  i-2  A  r=147  51 

O  A  2=115  49  i-2  A  7?=128  30  i-2  A  i-|=160  54 

(?  A  1=111  9  i-2  A  f =155  14  i-2  A  ^4=166  6 

O  A  V'=9»  ^8  i-2  A  f =142  26  i-2  A  7=150. 

H.=7— 7*5.  6.=2-94— 3'3.  Lustre  vitreous.  Color  black,  brownish- 
black,  bluish-black,  most  common  ;  blue,  green,  red,  and  sometimes  of  rich 
shades  ;  rarely  white  or  colorless  ;  some  specimens  red  internally  and  green 
externally ;  and  others  red  at  one  extremity,  and  green,  blue,  or  black  at 
the  other.  Dichroic  ;  some,  yellowish-brown  axially,  asparagus-green  trans- 
versely ;  dark  brownish-violet  axially,  greenish-blue  transversely ;  purple 
axially,  bluish  transversely ;  etc.  Streak  uncolored.  Transparent — opaaue ; 
greater  transparency  across  the  prism  than  in  the  line  of  the  axis.  \  rac- 
ture  subconchoidal — uneven,     lirittle.     Pyroelectric. 

Var. — I.  Ordinary.  In  crysUls.  (a)  Rubellite ;  the  red  sometimes  transporent ;  the  Siberian 
U  mostly  violet-red,  the  Brazilian  rose-red ;  tliat  of  Chesterfield  and  Goshen,  Mass.,  pale  rose-red 
and  opaque ;  that  of  Paris,  Me.,  fine  nibj-red  and  transparent  (b)  Ind'ColUe ;  the  blue,  either 
pale  or  blnish-bhu^k ;  named  from  the  indigo-blue  color,  (c)  Brazilian  Sapphire  (in  jewelry); 
fieriin-blne  and  transparent ;  (d)  Brazilian  Emerald,  Chrysolite  (or  Peridot)  of  Brazil;  green  and  trans- 
parent («)  Peridot  of  Ceylon;  honey-yellow.  (/)  Achroite;  colorless  tourmaline,  from  Elba. 
\g)  Aphrizite;  black  tourmaline,  from  KragerJe,  Norway,  (h)  Columnar  und  black ;  coarse  columnar. 
Resembles  somewhat  hornblende,  but  has  a  more  resinous  fracture,  and  is  without  distinct  deav- 
agv  or  anything  like  a  fibrous  appearance  io  the  texture. 

Kupffer  found  the  angle  i  A^  in  the  green  tourmaline  of  8t  Gothard  133*  8' ;  in  the  black  of 
Siberia,  133*  13  ;  in  the  red  of  Siberia,  IXS"  2' ;  giving  184"  6',  134*  8',  and  183°  6'.'  for  O  Af 
Bruoke  foand  for  the  angle  Oa|  in  a  white  crystal,  184*  7' ;  green,  134*  2'  24"  ;  clear  brown, 
133"  56";  red,  183*  48';  black,  133*  47'  12". 

The  varieties  in  composition  and  the  subdivisions  8ug)?este  J  thereby  are  given  below. 

Comp. — 0.  ratio  for  bases  (the  boric  acid  hero  included)  and  silica  4  :  8  (Ramm.) ;  whence  (It*, 
fi,  B)"Si*.  The  0.  ratio  for  the  protoxyds,  sesquioxyds,  and  boric  acid  (A,  fi,  Bj  varies  greatly: 
group  L  (sifO  beyond)  affording  mostly  4  :  12  :  4;  IL,  4  :  15:5;  III.,  4  :  21  :  6,  4  :  24  :  7,  etc.; 
IV.,  4  :  40  :  1-J,  4  :  36  :  II,  etc ;  V.,  4  :  48  :  18,  4  :  56  :  12,  etc.  The  special  formula  for  group  I. 
would  conseqnenUv  be  (ft*/  SiV 3  ft*  SiV  IS"  Si*  or  (^  ft'  +  f  fi -H  j^  B)"  Si" ;  for  analysis  23  in  group 
V.  (RVSi''+14fl'*SiV»B''Si'or(,^Hfi"-l-Ufi+AB)''Si»,  and  these  (excluding  analysis  26)  are 
the  extreme  variations. 

A.  Mitscherlich,  by  a  new  method  of  analysis  (J.  pr.  Oh.,  Ixxxvi.  1),  obtained  the  iron  as  prot- 
oxyd  in  several  trials,  finding  1 6*06  and  16-80  in  that  of  Bovey  Tracey  (No.  1«,  beyond);  6*69  and 
5o6  in  that  of  St.  Gothard  (No.  9);  1714  and  17-29  in  that  of  Sonnenberg  (No.  15);  754,  7-G5, 
ftod  7 '57  in  that  of  Sarapulsk  near  Mursinsk  (No.  17);  and  6*74  in  that  of  Brazil  (No.  21).  But 
Scheerer  takes  the  ground  that  Mitscherlich's  method  of  analysis  is  less  satisfactory  than  others, 
and  the  subject  is  stiU  in  doubt  Mitscherlich'a  determuiationB,  introduced  into  Rammelsberg's 
analyses  as  done  by  himself,  afforded,  in,  the  14  cases  which  he  investigated,  the  following  for 
the  oxvgen  of  It-t-fi-t-B,  that  of  the  Si  being  3  :  I.,  Iron-magneftia  tourmaline — :i-90  (No.  7); 
4-10  (No.  8);  4-09  (No.  9);  4*07  (fr  Havredal);  4-15  (fr.  Ramfossa);  4-11  (No.  10,  Haddara);  4-12 
(No.  11,  Haddam);-  4'2l  (No.  12,  Unity,  Me.);  II.,  Iron  tourmaline— A^td  (No.  18);  4-:^2  (No. 
14);  4-»»9  (No.  15);  4-23  (fr.  Saar);  4-12  (fr.  Langenbielau);  3*99  (No.  16).  The  results  leave 
tiule  question  as  to  the  normal  ratio  for  the  species  being  4  :  3 

Analyses:   L-2tf,  Rammelsberg  (Pogg.,  Ixxx  409,  Ixxxi.  1)  arranged  as  follows: 
I.  Magnena  tourmaline,  G.=8— 3-u7.  mean  8  05. 
If.  Jran-magnesia  Umrmaline,  G.=8'65-'8'2,  mean  8'11. 

IIL  Iron  tourmaline,  Qr.=3'l^— 3-25. 

IV.  /ron^manffoneseUithia  tourmaline,  G.=2'94 — 3*1 1,  mean  8-083. 
V.  L'ihia  Umrmaline,  G.=8— 3*1,  mean  3041. 

AnaL  27-29,  Gmelin  (Schw.  J.,  299,  xxxviii.  614,  Pogg.,  ix.  172);  80,  Ulex  (J.  pr.  Ch.,  xcvl 
>7>;  31,  C.  W.  G.  Fuchs  (Jahrb.  Min.  1862,  800);  32,  34,  85,  37,  38,  Gmelin  (L  c):  38,  86,  89,  40^ 
Hermann  (J.  pr.  Cb.,  zxxv.  232): 
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Pisani  han  examined  a  specimen  of  trne  taltalite  (Am.  J.  Sci.,  II.  xliii.  407),  and  shown  that  it  is 
tourmaline  with  oxyd  of  copper  and  other  impurities.  Don}e3-ko  made  it  a  silicate  of  copper 
iL e-,  and  Forbea  PhQ.  Mag.,  IV.  xxv.  Ill)  Ulex's  specimen  (anal.  30;  was  procured  from  a 
f.i^  of  copper  ores  landed  at  Hamburg,  and  identified  as  taltalite  by  its  characters. 

P3rr.,  etc — I.,  fuse  rather  easily  to  a  white  blebby  glass  or  slog ;  II..  fuse  with  a  strong  heat  to 
a  blebby  slag  or  enamel,  either  white,  greenish,  or  brownish ;  III.,  fuse  with  diflSculty,  or,  in  some, 
onlTonthe  edges,  lo  a  brownish,  brownish-red,  gray,  or  black  slag;  IV.,  fuse  on  the  edjres,  and 
often  with  great  di.liculty,  to  a  yellowish,  grayish,  bluish,  or  whitish  slag  or  enamel,  and  some 
tnr  inlusible ;  T.,  infusible,  but  becoming  white  or  paler,  sometimes,  as  the  Paris  (Me.)  rubellite, 
afnrding  a  fioe  enamel  on  the  edges  (Ramm.).  With  the  fluxes  many  varieties  give  reactions  for  iron 
iiad  maQgaacao.  Fused  with  a  mixture  of  bisulphate  of  potash  and  fluor-spar  gives  a  strong  reaction 
for  boric  acid.  By  heat  alone  tourmaline  loses  weight  from  the  evolution  of  tluorid  of  silicon  and 
perhaps  also  flaorid  of  boron;  and  only  after  previous  ignition  is  tlio  mineral  complotely  decom* 
p^'fd  by  rtuohjdrlc  acid.  Not  decomposed  by  acids  (Ramm.).  Afler  fusion  perfectly  decomposed 
hv  ."sulphuric  acid  (v.  Kobell). 

Ob3. — ^Tourmaline  is  usually  found  in  granite,  gneiss,  syenite,  mica,  chloritio  or  talcose  schist, 
doii:)mite.  granular  limestone,  and  sometimes  in  sandstone  near  dykes  of  igneous  rock  a.  The  vari- 
«tj  in  granular  limestone  or  dolomite  is  commonly  brown. 

Far{.-ip:u  localities  are  mentioned  above.  Small  brilliant  black  crystals  in  decomposed  feld- 
spar, ai  ^cnntnberg  in  the  llarz,  are  called  aphrizfte.  Rubellite  and  green  tourmaline  occur  near 
I^ihennenburg  in  Siberia ;  pink  crystals  are  found  at  Elba.  Pale  yellowisli-brown  crystals  in 
talc  at  Wisdisch  Kappell  in  Carinthia;  green  at  Airolo,  Switzerland;  white  specimens  {achroite) 
com?  from  .*^t.  Gothard,  Siberia,  and  Elba,  A  specimen,  formerly  in  the  Grand  Duke's  collection 
»  Florence,  measuring  1 1  inches  square,  contains  4  erect  green  tourmalines  and  I  prostrate,  2,  4, 
and  2^  inches  long,  aiul  f  to  1  inch  thick. 

lu  Ctreal  Britain,  fine  black  crystals  have  been  obtained  near  Bovey  Traccy  in  Devon ;  also 
fcajd  in  Cornwall  at  different  localities ;  green  near  Dartmoor  in  Devon  ;  black  near  Aberdeen 
in  Si.otliiud,  and  elsewhere;  dark  brown  at  Dalk'ey  in  Co.  Dublin,  Ireland ;  green  near  Duul'anaghy, 
I'o.  Donegal ;  green  and  red  at  Ox  mountain,  near  Sligo. 

In  the  U.  Slates,  in  Maine  at  Paris  and  Hebron,   magnificent   red  and  green  tourmalinca 

,  Tith  lepidolite,  etc.,  some  crystals  over  an  inch  in  diameter,  transparent,  ruby-red  within,  sur- 

TtNiDded  by  g^reeu,  or  red  at  one  extrpniity  and  green  at  the  other ;  also  blue  and  pink  varieties; 

It  Albany,  green  and  black;  at  Streaked  Mtn,  black.      In  Mass.,  at  Chesterfield,  red,  green,  and 

iiaff,  m  a  granite  vein  with  albite,  uraiiite,  and  roicrolite,  the  crystals  small  and  curved,  nearly 

c45Qque,  and  fragile,  the  green  crystals  often  with  distinct  prisms  of  red  color  inside,  especially  when 

ia  smoky  quartz;  at  Groshen,  similar,  the  blue  in  greater  perfection;  at  Norwich,  New  Baintree, 

'^^  Carlisle,  good  black  crystals.     In  N,  Jlamp.,  Alstead,  Grafton,  Sullivan,  Acwortli,  and  Saddle- 

[tack  Mt  ;  at  Orford,  large  brownish-black  crystals  abundant  in  steatite     in  Vermont^  at  Brattle- 

I  bcTtj,  black.     In  Ckmn^  at  Monroe,  perfect  dark  brown  crystals  in  mica-shite  near  Lane's  mine, 

I  H>ai£Umes  two  inches  in  length  and  breadth ;   at  Haddam,  interesting  black  crystals  in  mica 

I  ktx/i  with  anthophyllite,  also  in  granite  witli  iolite,  and  also  at  the  gneiss  quarries,  on  the  east 

S'ie  of  the  river.  In  N.  Torkj  near  Gouverneur,  light  and  dark  brown  crystals,  often  highly  modi* 

^  with  apatite  and  scapolite  in  granular  limestone  (f.  8:>8,  Xii)) ;  at  Canton  ;  in  simple  prisma 

!  ia  liw  same  rock  near  Port  Henry,  Essex  Ck).;    at  Schroon,   with  chondrodite  and  scapolite; 

ai  Crown  Point,  one  mile  south  of  village,  fine  brown  crystals ;  at  tlie  chrysoberyl  locality  near 

SiTatoga,  N.   Y.,  black;    at  Alexandria,  Jefferson   Co.;    at   Kingsbridge,  brown,  yellowish   or 

rtddish-brown  crystals  in  dolomite ;    near  Edenvillo,  gray  or  bluish-gray  and  green  in  three- 

Hded  prisms  occur  ;  short  black  crystals  in  the  same  vicinity,  and  at  lijcky  IliU,  sometimes  5 

^.'Lei  in  diameter;  a  mile  southwest  of  Amity,  yellow  and  cinnamon-colored  crysUUs  with  spinel 

i^  caldte ;  also  near  the  same  village  a  dove-brown  variety  with  hornblende  and  rutile  in  granu- 

Lr limestone.     In  2i.  Jersey^  at  Franklin,  Hamburg,  and  Newton,  black  and  brown  crystals  in 

i-ueijtoae,  with  spiueL  In  Pe/m.,  at  Newlin,  Chester  Co. ;  at  Loudon  Grovo  and  near  Uuionville,. 
««  a  light  yellow  or  brownish-yellow  (f.  458),  in  limestone,  and  rar«ly  white ;  at  Parksburg,  Ches- 
'^^r  Co;  in  Delaware  Co.,  at  Aston;  at  Chester,  fine  black ;  Middlotown,  black ;  Marple,  of  a  green 
wlor  in  ta'c ;  opposite  New  Hope,  Buck's  Co. ;  in  New  (harden  township,  Chester  Co..  in  lime- 
^jne.  light  brown  to  yellow  and  sometimes  transparent ;  near  New  Hope  on  the  Delaware,  large 
bUtk  ciystals,  in  which  the  prismatic  faces  are  sometimes  almost  obsolete.     In  S.  Car.,  m  Cheo- 

•t*  vaUey.    In  Georgia^  Habersham  Co.     In  California^  blade  crystals,  6-a  in.  in  diameter,  ic 
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feldspar  veins,  in  the  mountains  between  San  Diego  and  the  Colorado  desert^  bordering  the  ^ 
vated  valley  of  San  Felipe. 

In  CanadOj  superb  greenish-yellow  crystals,  1  inch  through,  in  limestone  at  G.  Calumet  Id 
amber-colored  at  Fitzroy,  C.  W. ;  transparent-brown  (f.  336)  at  Hunterstown,  C.  K,  with  idocraj 
and  garnet ;  black  at  Bathurst  and  Elmsley,  0.  W.,  and  St  Jerome,  C.  K. 

The  name  turmcUin  from  TuramaU  in  Cingalese,  was  introduced  into  Holland  in  1703,  with 
lot  of  gems  from  Ceylon,  The  property  of  attracting  the  aehes  of  burnt  peat,  after  frictiou,  led  I 
its  being  very  soon  named  in  Holland  Aschenirecker,  or  ash-drawer.  In  1717,  Lemery,  in  hi 
Memoir  in  the  Hist  de  1' Acad,  des  Sci.,  France,  referred  the  attraction  to  magnetism ;  and  j 
1766  to  1762,  appeared  the  several  Memoirs  of  iEpiuus  (published  in  the  Mem.  Acad.  Berlin,  vd 
xiL|  and  at  St.  Petersburg)  on  the  electrical  properties  of  tourmaline.  The  name  ioumialine  vi 
slow  of  introduction  into  mineralogical  treatises.  The  first  specimens  from  Ceylon  were  cut  gemi 
so  that  the  common  characteristics  of  tourmaline  and  schorl  were  not  apparent  Linnaeus,  in  hi 
8yst  Nat,  1768,  suggests  the  relation  between  them,  but  de  Lisle  was  the  first  to  describe  Cej 
Ion  crystals,  and  bring  the  two  minerals  into  one  spedea  On  the  name  «cAor^.seo  pages  tOi  ] 
206.  Long  after  the  union  of  tourmaline  and  schorl,  the  species  continued  to  bear  the  latter  i 
these  names;  and  even  in  1816,  Jameson,  in  his  System  of  Mineralogy,  retains  schorl  as  H 
name  of  the  species,  with  common  schorl  and  tourmaline  or  precious  schorl  as  two  subspecies. 

Alt — ^Tourmaline  occurs  altered  to  mica,  chlorite,  cOokeite,  steatite.  The  mica  is  lepidolite. 
species  which  is  related  in  composition  to  some  tounnaline,  and  is  a  frequent  associate  of  the  red  al 
green  varieties.  It  appears  to  take  place  through  the  addition  of  alkalies.  Some  rubellites  ai 
green  tourmalines  at  Chesterfield  are  hollow,  evidently  from  decomposition. and  removal  of  t( 
interior ;  and  in  the  cavities  are  occasionally  observed  smaU  crystals  of  yellow  uranite  (TescU 
machor). 

Zedxitb,  Thoipson  (Ann.  Phil,  iv.  299, 1814)  was  found  in  1814  in  acictdar  interwoven  crystals  i 
Huel  Unity,  Cornwall ;  color  brown,  slightly  greenish  in  some  lights ;  G.  =3*061 ;  H.=4'25 ;  prisd 
stated  to  be  flat  rectangular.  Thomson's  analysis  afforded  Si  33*48,  3^1  31*85,  ^e  2601,  Ca H 
^  5-28=99*07.  B,B.  becomes  scoriaceoua  at  the  edges.  Loses  over  5  p.  c.  when  heated  in 
glass  tube.  G-reg  supposes  that  this  loss  may  have  been  of  boric  acid  instead  of  water,  and  thi 
the  mineral  is  a  ferriferous  tourmaline  (PhlL  Mag.,  IV.  x.  118). 

321.  GEHLBNITS.    Gehlenit  Fuchs,  Schw.  J.,  zv.  377,  1815.     Stylobat  BrdOUj  Leon 
Taschenb.,  x.  600  1816,  Hofim.  Min.,  iv.  b,  109,  1817. 

Tetragonal;  near  meionite  in  form  (p.  318).  (?Al-i=158°  12';  a^ 
0400.  Observed  planes :  0 ;  vertical,  t-i,  i-S ;  octahedral,  1,  f ,  2,  ^i 
Descl.  O  A  1=150°  30',  O  A  2=131°  28',  C>Af =1^7°  7',  0  A  f  ;=136"  b\ 
(135°— 136°  obs.).  Crystals  usually  short  squai'e  prisms,  sometimes  tabula 
Cleavage  :  O  imperfect ;  i-i  in  traces. 

H.=5'5— 6.  Gr.=2*9—- 3*067.  Lustre  resinous,  inclining  to  vitreoii 
Color  different  shades  of  grayish-green  to  liver-brown  ;  none  bright.  F^intl 
subtranslucent — opaque.  Fracture  uneven — splintery.  Streak  white- 
grayish-white.     Double  refraction  feeble;  axis  negative. 

Comp. — 0.  ratio  for  ft,  II,  §i= 1 : 1 :  ^,  or  3  : 2  between  bases  and  silica,  as  in  andalnsite.  Formti 
(ifl*-f  ifi)Si=,  if  *1  toPe=5: 1,  Silica -iS'S,  alumina  21  5,  sesquioxyd  of  iron  6-6,  lime4*2-0=l(| 
Analyses  :  1,  Puchs  (Schw.,  xv.  377);  2,  Thomson  (Min.,  i.  281);  «,  v  Kobell  (Kastn.  Arch.,  i 
813);  4,  Damour  (Ann.  Oh.  Ph78.,IIL  x.  66);  5,  6,  Kiihn  (Ann.  Ch.  Pharm.,  lix.  371);  7,  Bai 
melaborg  (»d  SuppL,  47) : 

Si        ftl       Pe       fe     ftg       Ca       fi 

880  =99-60  Fiichs. 
4-64 = 1 00-45  Thomson. 
20 =99-6  Kol^ll. 
1-58,  Na  0-33=99-54  Damour. 
8-62=9914  Kiihn. 
5-55=99-28  Kuhn. 
37*90, 1^  and  loss  1*28,  Mn  0*19  Bamm. 

Rammelsberg  has  cleared  up  m  part  the  discrepancies  in  the  analyses  by  discovering  that  t] 
mineral  contains  both  sesquioxgd  and  proioxyd  of  iron.  The  oxygen  ratio  fhym  his  analyses 
3-4:3:  41,  for  which  he  substitutes  3  :  3  :  4=1  :  1  :  J. 
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Vjr^  etc.— B.B.  thin  splinters  fuse  with  difficulty  (P. =5*7,  v.  Eobell)  to  a  gray  glass.  With 
borax  fuses  slowly  to  a  gUss  colored  by  iron.  Gelatinizes  with  muriatio  acid,  yielding  a  solution 
ccntaioing  both  protozyd  and  sesquioxyd  of  iron. 

ObB.— Gehleuite  is  found  only  at  Mount  Monzoni,  in  the  Flassa  vallfty,  in  isolated  or  aggregated 
rmtals,  invested  by  calcite. 

Named  by  Fuchs  after  bis  colleague,  Gehlen. 

Alt— Gehlenite  occurs  altered  to  steatite.  A  partially  altered  specimen  afforded  G.  Bischof  Si 
31-62.  *1  23-79,  te  9*43,  Ag  2*84,  Ca  31-13,  ign.  1*28=  IU009,  with  some  mixed  carbonate  of  lime. 

Axti£^-Not  unfrequcut  among  fiirnaoe  scoria,  in  thin  square  tablos,  or  8-sided  prisms,  with 
deaFEge  parallel  to  the  lateral  plaues  of  a  square  prism.  Has  been  obserred  at  Dawes'  furnace, 
Okibury  in  England,  aud  at  Uolzhausen  in  Hossia.  Analyses:  I,  Percy  (Rep.  Brit  Assoc, 
1S46,  Am.  J.  bci.,  IL  v.  128) ;  2,  Bunsen  : 

§i      Si      te    Hn  Ag     Ca      ^a      It  Ca  3  Ca  8 

1.  Dawetf,  Oldbury      28-32  2424  027  0*07  2*79  40-12    064  0-26  3-38=  100*09  Percy. 

1  Holzhauaen  8i*22  27-81    2-67  5*67  17-36  1130  3*05 =99»7  Bunsen. 


322.  AMDALU6ITB.  Spath  adamantin  d*un  rouge  violet  (fr.  Forez)  Bourn,  J.  de  Phys^ 
xxziv.  45S,  1789.  Feldspath  du  Forez  Guyton,  Ann.  Gh.,  i.  190,  1789.  Andalousite  (fr.  Spain 
and  Forez)  Ihktmeth^  J.  de  Phys.,  xlvi.  38G,  1798.  Andalusite.  Feldspath  apyre  ff.,  Tr.,  iv, 
1801.  Micaphilit,  Micafflit  (fir.  Lahmorwinkel),  Brunner,  Moll's  Ann.  B.  H.,  in.  294,  1804,  Efem., 
L  51,  18C5;  Micaphyllit,  had  ortJwgr,  Stanzait  (fr.  Bavaria  at  Stauzcn  near  Bodenmais,  aud 
Hcrzogau)  jPiuri,  GebirgH-Form.  Churpfalzbaierischen  Staateu,  5,  1806.  Hartspat  Wem, 
Made  hyaline  Cordier» 

Silex  nigcr  cum  cruce  Candida:  Darinn  ein  weiss  Kreutz,  Gesner,  Foss.,  45,  1665.  Lapis 
crucifer  (fr.  Compostella)  quern  Hispani  vocat  crudatum,  Mercaiij  Metallotheca  Vuticana,  237, 
1617.  Pierrea  de  Macles  (fr.  id.)  Robien,  N.  ide^a  sur  la  Format,  d.  Foss.,  Iu8,  1761  (with  fig). 
bpanlah  ^irl,  Crosa-Stone^  HiU^  Foss.,  162,  1771.  Pierre  de  Croix,  Made  basaltique,  Schorl  en 
pri8me»— dont  lea  angles  obtus  sout  de  95",  de  lAaU,  Grist,  1772,  xi.  440,  1783.  Crudte  Dtlc^ 
meth^  T.  T.,  11  292,  1797.  Chiastolith  KarsL,  Tab.,  28,  73,  1800.  Chiastolite.  Made  K,  Tr.,  ill 
1801.  Hohlspath  Wem.,  1803,  Lud wig's  Wern,  210,  1804.  Chiast  ident  with  AndaL  Berth 
&flr<2i,*MoU'8  Efem.,  iii  32,  1807,  Beud.,  Tr.,  S63,  1824. 

Orthorhombic.     /A  7=90° 48',  Oa  1-1=144°  32' ;  a:h: c?=0-71241 : 1 : 
1014O5.     Observed    planes  :    0  ; 
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rertical,  Tj  i-I,  i-i,  i-2,  i-i ;  domes, 
1-i,  1-1 ;  octahedral,  1,  2-2.  Oa  I 
=90°,  O  A  1-1=144°  55',  i-2  A  i-S 
=127°  30',  l-iAl-t=109°  4', 
l-iAl-f=109°  50'.  aeavage:  / 
perfect  in  crystals  from  Brazfl  ;  i-% 
less  perfect ;  i-i  in  traces.  Mas- 
sive, imperfectly  columnar,  some- 
times radiated,  and  granular. 

H.=7'5  ;  in  some"  opaque  kinds 
3—6.  G.=3-05  — 3-35,  mostly 
3-1 — 3-2.  Lustre  vitreous;  often  weak.  Color  whitish,  rose-red,  flesh- 
red,  violet,  peai-1-gray,  reddish-brown,  olive-green.  Streak  uncolored. 
Transparent  to  opaque,  usually  substranslucent.  Fracture  uneven,  sub- 
c<.)nchoidal.  Double  refraction  strong;  optic-axial  plane  i-l;  angle  very 
large  eve*  80° ;  bisectrix  negative,  normal  to  O. 

Var-f— I.  Ordinafy.    H.=1-8  on  the  basal  ftioe,  if  not  elaewhepe.    For  sp.  gr ,  see  \)elow. 
1  C^ioMkMe  (macle).  Stout  crystals  having  the  axis  and  angles  of  a  diflTercnt  color  from  the  rest^ 
ovbig  to  a  regular  arrangeraent  of  iipouritiea  thrv  :gh  the  mterior,  and  hence  ex\\Vt)it\ug  ft  colored 
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cross,  or  a  tesselated  appearance  in  a  transverse  section.  H.=3— 7*5,  varying'  mncfa  with  th« 
degree  of  iinpuritj.  lie  following  figures  show  sections  of  some  crystals,  iig.  »42,  bj  C  T. 
Jackson  in  J.  Soa  N.  Hist,  Bost,  i.  55;  figs,  a  and  b  are  from  opposite  eztremitieB  of  the  bome 
crystals;  so  also  e  and  d;  e  and/;  h  appears  to  be  a  twin  crystal 
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Pig.  843  shows  the  successive  parts  of  a  single  crystal,  as  dissected  by  B.  Horsford  of  Spring 
field,  Mass. ;  344,  one  of  the  four  white  portions ;  and  345,  tlie  central  black  portion.    The  fonui 
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of  the  white  and  black  portions  vary  much.  Bemhardi  showed  in  1807  (1.  c.)  that  the  central 
oolnmn  sometimes  widened  from  the  middle  toward  each  end. 

The  name  macle  is  from  the  Latin  macidOj  a  spot,  and,  as  Kobien  observes,  it  alludes  to  the 
use  of  the  "  mascle  "  in  heraldry,  in  which  the  word  signifies  a  voided  2os0fi^  or  a  rhomb  with  opeu 
centre  (L  a,  1751,  in  de  Lisle,  Orist).     ChiastolitJ  is  from  chi^  the  Greek  name  for  the  letter  X. 

Oomp.— 0.  ratio  for  II,  Si =3  :  2;  3tlSi= Silica  36*8,  alumina  63">=100,  with  little,  if  any, 
sesquioxyd  of  iron  replacing  the  alumina.  Analyses:  1,  Bucholz  (Moll's  Efem.,  iv.  J 90);  2, 
Thomson  (Min.,  i.  2t^2);  3,  Bunsen  (Pogg.,  xlviL  18rt);  4.  A.  Erdmann  (Jahresb.,  xxiv.  311);  ». 
Roth  (ZS.  G.,  vii.  15);  6-8,  Hubert  (Jahrb.  G.  Reichs.,  i.  350,  868);  9,  Kersien(J,  pr.Ch.,  xiivil 
162);  10-12,  Pfiupsten&  E.  E.  Schmid  (Fogg.,  xcvii.  113);  13,  Svanborg  (Jahresb.,  xxiii.  iTin; 
14,  16,  Jeremejef  (Verb.  Min.  Gos.  8t  Pet.,  1 863,  14'>,  145) ;  16,  Arppc  (Act.  Soc.  Fenn.,  v.  185" ,; 
17,  Damour  (Aun.  d.  M.,  V.  iv.  6:^);  18,  Bunsen  (1.  a);  19,  Jackson  (J.  N.  Hist  Boston,  L  55);  2u, 
Renou(£xpL  Sd  del'Algerie,  1848,  68);  21,  Jerofejef  (Yerh.  Min.  Ges.  St  Pet,  1863,  147): 


gl       £l        Pe    Sn  Mg    Ca     ^^a     £:      fi[ 


1. 
2. 
3. 
4. 
[6. 
6. 

B 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 

to. 

21. 


Herzogau 
Tyrol 
"    Lisens 


''Pseud. 

Langtauf  V. 

"  Pseud. 


36-5 

35  30 

40-17 

3999 

36-74 

39-24 

36-66 


60-6  4-0 
60-20  *el-32 
68-62       


Krumbach,  Pseud.  37*63 
Munzig  37-61 

Katharinenburg  35*74 
Robschiitz  36*84 

Brannsdorf  37 '57 

Fahlun,  Sw.  37-66 

Mankova,  Chiast  36*33 
echaitansk,  AndaL  86*73 
Kalvola,  FinL  87-41 

Brazil  (1)37  08 

Lancaster,    Chiast  39  09 

"  "    380 

Algeria,  »»    36-0 

Ruskiala,  RnL,  "    38*42 


68*60 
69-65 
69  49 
r.0*00 
69-14 
60-01 
66-98 
6682 
59-88 
59-87 
62-20 
61*70 
61-26 
61-45 

58-66        

6 10  ^^0  40 

61*9         

60*96       3*20 


0-72 
2*80 
0  68 
1*33 
0  86 
1-49 
6-71 
3-22 
1-83 
1-87 
0  30 
0-20 
1-86 
117 


=1010  Bncholz. 

1-00 203=99  86  Thomson. 

0-61    0-J8 =99-58  Bunsen. 

0-83 =100-14  Erdmann. 

0-49 =99-rt8  Roth. 

0-26  0-61 =100-12  Hubert 

0  93 =99-92  Hubert 

0  50  2*01 =10014  Hubert 

0-46  0-48 =99-96  Kersten. 

0-20  0-15 =98-78  Pfingsten. 

1  U  1-09 =9811  Pfingsten. 

0-17  0*61 =99*66  Pfingsten. 

038  0*58 =100*35  Svanberg. 

tr.     0*60   0  10    1-50   0-25=10018  Jerem. 

tr.    0-90     tr.     O-.SO   0-66=100-39  Jerem. 

=100-63  Arppe. 

tr. =99-65  Damour. 

0-68   0-21 .  0-99=99-38  Bunsen. 

. 1-6=99*5  Jackson. 

=98  6  Renou. 

tr,    412     tr.     0*50   2-60=99-80  Jerof. 
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AnaL  No.  4,  G.=3-154;  6,  cyauite  paeudomorphous  after  andalusite,  G.=3'401 ;  6,G.=3*lo8 
7,  psoudomorphous  cyanite,  fonuing  the  exterior  of  6,  G.=8*327 ;  8,  pseudomorphous  oyaaiU 
after  andalusite,  from  the  Koralp  in  Styrio,  G.=8-648  ;  9.  G  =3162  j  10,  G.=3-12 ;  11,  G.=31l ; 
12,  G.=3  07  ;  16,  G.=3  U ;  17,  G.=3160 ;  20,  G  =31,  /A  7=93^. 

Pyr.,  etc. — ^B.B.  infusible.  With  cobalt  solution  gives  a  blue  color.  Not  decomposed  by  adds. 
Decomponed  on  fusion  with  caustic  alkalies  and  alkaline  carbonates. 

Obs. — Most  common  in  argillaceous  schist,  or  other  schists  imperfectly  crystalline;  also  in 
gneiss,  mica  schist,  and  related  rocks;  rarely  in  connection  with  serpentine.  Found  in  Spain,  in 
Andalusia  (first  loc.  discovered),  and  thence  the  name  of  the  species ;  in  the  Tyrol,  Lisens  val- 
ley, in  large  cryst  with  cyanite;  in  Saxony,  at  Briiunsdorf,  Rohschi'itz,  Munzig,  Penig;  in  Mo- 
ravia, at  Goldenstein ;  Bavaria,  at  Lahmerwinkel,  Raben stein,  Hogenau,  Tillenburg,  etc. ;  Austria, 
at  Felling,  near  Krems,  in  serpentine ;  France,  Dopt.  of  Var,  near  Hyerei ;  Bareges  in  the  Pyr- 
enees; Fmland;  Russia,  at  Schaitansk  in  tlie  Ural;  Makova,  etc.,  in  Nertschinsk.  In  Ireland 
at  Killiney  Bay,  in  mica  schist;  near  Balahulish  in  Argyleshire*  Cumberland,  England.  In 
Brazil,  province  of  Minas  Geraes,  in  fine  crystals  and  as  rolled  pebbles. 

In  N.  America,  in  Maine  at  Mt  Abraham,  Bangor,  Searsmont,  Camden,  S.  Berwick.  N.  Ilamp^ 
at  White  Mtn.  Notch;  Boar's  Head,  near  Rye;  at  Charleston.  Vermont^  near  Bellows  Falls. 
Mas9.,  at  Westford,  abundant  in  cryst.,  sometimes  rose-colored;  Lancaster,  both  varieties;  Ster- 
ling, chiastolite.  Coun.^  at  Litchfield  and  Washington,  good  cryst.  Fcnn ,  in  Delaware  Co.,  near 
Leiperville,  large  cryst ;  at  Marple,  Upper  Providence,  and  Springfield,  good  cryst ;  one  weigh- 
ing 7^  lbs,  and  a  group  of  crystals,  free  from  the  gangue.  of  about  60  lbs.  CcUif.^  along  the 
Church illas  rivers,  fcian  Joaquin  val.,  at  crossing  of  road  to  Ft  Miller.  In  Canada^  at  L.  St  Fran- 
cis, in  reddish  trl.  cryst.,  in  mica  schist,  boih  var.     In  ^V.  Scotia^  at  Cai)e  Causeau 

Alt-> Andalusite  occurs  altered  to  kaolin;  sometimes  to  mica;  also  to  cyanite  (anaL  6,  7, 
i);  cryst^ils  being  found  consisting  of  cyanite,  or  mica,  as  a  result  of  the  alteration. 

A  partially  altered  andalusite  from  the  Tutchaltui  Mtn.,  Nertschinsk,  afforded  Jeremejef  (L  c.) 
Si  53-6,  *1  43-1,  aPe  I'Oi,  >Ig  <r.,  Ca  096,  Na  tr.,  fc  0*8,  ign.  »j-87  =  100-:{4;  G.--2U44.  The 
crystals  were  distinctly  altered  to  a  depth  of  2  lines,  and  this  part  was  B.B.  fusible.  /A  /=93i'', 
the  surfaces  not  smooth. 

Artifc—Formed  in  crystals  by  the  action  of  a  current  of  gaseouc  fluorid  of  silicon  on  calcined 
alumina,  the  angle  /A  /of  the  crystal  91  Vand  composition  iii  2yd,  3tl  70-2=99'7=3tl*Si*;  also 
by  the  action  of  fluorid  of  aluminum  on  silica  (Deville  &  Caron). 

iiTZLis  Breith.,  Handb,  il  358,  1841;  Talksteinmark  Freic^/e^  Mag.  Orykt  Sachs.,  v.  131, 
bas,  as  iiausmann  observes,  the  composition  of  cyanite  or  andalusite.  It  is  soft,  having  a  hard- 
ness of  about  2,  yellowish  or  reddish- white  to  whitish  color,  with  colorless  streak.  G.=2'4o  — 
2-63;  a  somewhat  greasy  feel    1,  Kersten  (Schw.  J.,  Ixvi.  16);  2,  Kussin  (Romm.  Min.Ch.,  581): 


Si 

^\ 

An 

Mg 

1. 

2. 

37-62 
36  01 

60-50 
63-72 

0-63 

0-82=99-57. 
=99-73. 

Breithaupt  says  that  it  contains  5  p.  c.  of  water;  but  neither  of  the  analyses  made  sustain  tills. 

323.  nBROIarm.  Faserkiesel  (ft'.  Bohemia)  Lindacker,  Mayer's  Samml.  phys.  Aufs.,  iL  277, 
1792,  Bergm.  J.,  it  65,  1792.  Pibrolite  (fr.  the  Camatio)  Bournon,  PhU.  Trans.,  1802,  289,  335 ; 
=Boumonite  Imcos,  TabL,  iL  216, 1813.  Bucholzit  (fr.  Tyrol)  Brandes,  Sohw.  J.,  xxv.  126,  1819. 
Sillimanite  (fr.  Conn.)  Bowen,  Am.  J.  Sd.,  viii.  113,  1824.  Worthite  Uess,  Pogg.,  xxi.  73,  18:i0. 
XenoUt  Nordsnsk^  Act  Soa  Sc.  Fenn.,  i  372,  Pogg.,  IvL  643,  1842.  Bamlit  Erdmann,  Ak.  H. 
Stoc^h.,  1842,  19.    Monrolite  (fr.  Monroe,  N.  T.)  SOliman,  Am.  J.  Sd.,  IL  viiL  335,  1849. 

Moiioclinic.  I A  /=96°  to  98°  in  tlie  Bmootliest  crystals  ;  usually  larger, 
tlie  faces  /striated,  and  passing  into  i-2.  Cleavage:  irl  very  perfect,  bril- 
liant. Crystals  commonly  long  and  slender.  Also  tibrous  or  eoluamur 
massive,  sometimes  radiating. 

H.=6— 7.  G.=3'2— 3'3.  Lustre  vitreous,  approaching  subadamantine. 
Color  hair-brown,  grayish-brown,  grayish-white,  grayish-green,  pale  olivo- 
green.  Streak  uncolored.  Transparent  to  translucent.  Double  refraction 
very  strong ;  optic-axial  plane  i-l ;  angle  about  44°  for  the  red  ray  ;  bisec- 
trix positive,  normal  to  O ;  Descl. 
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Var. — ^1.  SilHmanUe.  In  long,  slender  crystale,  passing  into  fibrous,  with  the  fibres  separable 
G.=3-238,  fr.  Norwich,  Ct.,  Dana;  3-232,  fr.  id,  Brush;  3-289,  fr.  Yorktown,  Norton. 

2.  Fibrolite,  Fibrous  or  flue  columnar,  firm  and  compact,  sometimes  radiated ;  grajish-wbite  tc 
pale  brown,  and  pale  olive-green  or  greenish-gray.  Bucholziie  and  monrolite  are  here  induded ;  the 
latter  is  radiated  columnar,  and  of  the  greenish  color  mentioned^  G.=H-24,  fibrolite,  Boumon; 
319— 3-21,  id.,  Damour;  8-239,  bucholzite,  fir.  Chester,  Pa.,  Erdmaun:  304— 3-1,  monrolite,  R 
SSilliman;  3*076,  id.,  Brush. 

BamUie^  from  Bamlo,  Norway,  resembles  the  monrolite,  being  columnar  subplumose,  silky ;  G. 
=2*984,  and  color  greenish- white  or  bluish-green.  The  analysis  of  Erdmann  (see  below)  gave  a 
large  excess  of  silica ;  but  L.  Sesmann  observes  that  there  are  minute  prisms  of  quartz  among  tbo 
fibres  of  bamlite. 

Xenoliie  also  resembles  fibrolite  closely,  excepting  in  the  high  specific  gravity,  3-68,  which  sug- 
gests an  identity  rather  with  cyanite.  But  the  prisms  are  stated  to  have  the  angle  91°,  which  ii 
the  angle  of  andalusite;  and  Descloizeaux  says  that  it  is  optically  like  fibroUte,  and  not  liko 
cyanite.    From  Petershofif,  Finland,  and  near  St.  Petersburg. 

W&rihiU  is  hydrous,  and  appears  to  be  a  somewhat  altered  form.  H.=7*26;  color  white;  trans- 
lucent.   Optically  like  the  above.    From  near  St  Petersburg. 

Cotnp. — %1  di,  as  for  andalusite= Silica  36*8,  alumina  68*2=100,  as  in  Damour's  analysis  of 
fibrolite,  and  Connell's,  Staafs,  and  Silliman's  of  sillimanite.  Damour  obtained  in  his  analysis 
of  sillimanite  39  p.  c.  of  silica,  and  others  still  more,  showing  apparently  that  the  mineral  is  not 
always  pure. 

Analyses  of  fibrolite,  etc. :  1,  Ghenevix  (J.  d.  Mines,  xiv.  86) ;  2,  B.  Silliman,  Jr.  (Am.  J.  ScL,  II. 
viii.  388);  3,  4,  Damour  (0.  R.,  Ixi.  319);  5,  Brandes(J.  de  Pharm.,  xci.  237);  6,  Thomson  (Ann. 
Lye.  N.  York,  iil  and  Min.,  L  235);  7,  A.  Erdmann  (Ak.  H.  Stockholm,  1842,  19) ;  8,  9,  B.  Silli- 
man, Jr.  (1.  c);  10,  Bowen(Am.  J.  Scl,  viii.  118);  11,  Hayes  (Alger's  Min.,  601);  12,  Connell 
(Jameson's  J.,  ixxL  232);  13,  Staaf  (Jahresb.,  xxv.  348);  14,  Silliman,  Jr.  (1.  c.);  15,  Damour 
(Ann.  d.  M.,  V.  xvi.  219);  16,  Norton  (This  Min.,  2d  ed.,  878,  1844);  17,  18,  Smith  &  Brush 
tAm.  J.  Sci.,  IL  xvl  49);  19,  Komonen  (L  c.);  20,  Hess  (Pogg.,  xxi.  73): 


Si 


& 


Pe      lB.g       tL 


1.  Camatic,  FibrolUe 

38*00 

68*25 

0-75 

=97*00  Chenevlx. 

2.        "             *' 

8631 

62-41 

0-70 

=99*42  Silliman.* 

3.  Brioude,        " 

87*18 

61*17 



1-06=10011  Damour. 

4.  Morbihan,     *' 

37-10 

61-03 

0*71 

l-20=l00*ii4  Damour. 

5.  Tyrol,  Bucholziie 

46*00 

50*00 

2*60 

,  k  1*5=100  Brandes. 

6.  Chester,  Pa. " 

46-40 

52-9 -i 

tr. 

=99-32  Thomson. 

7.       "             '' 

40  06 

58-88 

0*74 

0-40=100-07  Erdmann=Xl''  Si*. 

8.       "              " 

85*96 

64*43 

0*52 

=100-91  SiUiman. 

9.  Brandy  wine  S^.^  fibrous 

36*16 

63*.'i2 

=99*68  SUliman. 

10.  Chester,  Ct,  SUlimanile 

42-66 

54*11 

2*00 

0-51=99**28  Bowen. 

11. 

42-KO 

64*90 

1-10 

0  40 

,  Ca  0*31  =iift-:U  Hayes. 

12.         "                    »* 

36-75 

58-94 

0*90 



=90-68  Connell. 

13.         "                     " 

37-86 

5862 

2-17 

O-40 

0  43=98-98  Staaf. 

14.         "                    »* 

37*65 

62-41 



=1 00-1  »6  SiUiman. 

15.         "                     " 

89*06 

59-53  ^e 

1   1-42 

,  Mn  0  28=10<»*28  Damour. 

16.  Fairfield,  N.  Y.  " 

37-70 

62-75 

2*29 

=102-74  Norton.t 

17.  Afojvrolite 

S7"Ji» 

69-02 

208 

1-03=99-33  Smith  <fe  Brush. 

18.        " 

37-03 

.61*90 

0*85=99-78  Smith  A  Brush. 

19.  XendUe 

47-44 

62-64 



=99  98  Komonen. 

20.  Worthiie 

40-68 

53-50 

1-00 

4  63=99*71  Hess. 

An  analysis  of  bamlite  aflbrded  Erdmann  (L  a)  Si  6090,  *1  40-78,  Pe  1*04,  Ca  1*04,  F  &-.= 
99-71. 

Pyr.,  etc — Same  as  given  under  andalusite. 

Obs. — Occurs  in  gneiss,  mica  schist,  and  related  metamorphic  rocks. 

Observed  near  Moldau  and  Schuttenhofen  in  Bohemia  (faserkitsel);  at  Fassa  in  the  Tyrol 
(bucholzite) ;  in  the  Camatic  with  corundum  {fibrolite) ;  at  Bodenmais  in  Bavaria ;  near  Eger  in 
Bohemia ;  Marschendorf  in  Moravia ;  in  France,  in  the  vicinity  of  Issoiro  in  boulders,  and  also  iu 


*  One  of  Boumon's  own  specimens,  received  by  CJoL  Gibbs  (from  whom  the  original  part  of  the 
Yale  Cabinet  was  obtained)  ftom  Count  Boumon  himself. 

f  Prof.  Norton  states  that  in  his  analysis  the  excess  of  alumina  was  probably  owing  to  the 
presence  of  aluminate  of  potassa,  which  remained  with  the  alumina  after  separating  the  oxyd  of 
iron  by  caustic  potassa ;  subtracting  this  excess,  the  analysis  corresponds  to  those  by  SiUiUiaii. 
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the  canton  of  Paulhagaet,  and  in  the  vicinity  of  ChayaguAC  and  Ourouze  with  cyanite  and  oorun- 
dum,  and  between  *St  Eble  and  Grespignac. 

In  the  United  States,  in  Massachusetts,  at  Worcester.  In  Connecticul^  at  the  falls  of  the  Tantic, 
Dear  Norwich,  with  zircon,  monazite,  and  corundum;  and  at  Chester,  near  Saybrook  {siUiTnanite); 
ac  Humphreysville.  In  N,  York,  at  Yorktown,  Westchester  Co.,  10  m.  N.£.  of  Sing  Sing;  near 
the  road  leading  from  Pine's  Bridge  to  Yorktown  P.  Office,  in  distinct  crystiils,  with  monazite, 
tremolite,  and  magnetite,  the  crystals  often  running  through  the  magnetite ;  in  Monroe,  Orange 
Co.  (/7W)nro/fte),  with  mica,  garnet,  magnetite,  etc.  In  Penn,^  at  Chester  on  the  Delaware,  near 
Queeusbury  forge ;  in  Delaware  Co.,  in  Birmingham,  Middletown,  Concord,  Aston,  Darby.  In 
Defaware^  at  Brandywiuo  Springs 

Fibrolite  was  much  used  for  stone  implements  in  western  Europe  in  the 
"Stone  age"    (AnaL  3,4) 

Tlie  crystallizatioD  of  sillimanite,  fibrolite,  bucholzite,  and  also  of  bamlite 
andzenoUte,  was  first  shown  to  be  ortborhombic  by  Desdoizeauz,  on  optical 
grounds.  The  terminal  planes  in  the  crystal  figured  by  the  writer  (annexed 
dgure)  were  rough,  and,  as  stated  in  the  last  edition,  of  too  doubtful  import 
to  be  relied  on  for  their  angles  or  their  indications  as  to  the  symmetry  of 
thecrystals.  Afforded  Oa/=  105';  0Am=138  30',mA/,back,=120°30'. 

The  species  approximates  closely  to  andalusite,  but  appears  to  differ  in 
its  cleavage,  that  parallel  to  t-t  being  very  perfect,  with  none  parallel  to  /; 
and  in  its  posiiivs  bisectrix  and  much  smaller  optic-axial  angle. 

Named  fibrolUs  from  the  fibrous  massive  variety ;  Inu^liolziiAi  after  the 
chemist  Bucholz ;  sMimaniie,  after  Prof.  Silliman. 

324.  CYANITB.  Talc  bleu  Sage,  Descr.  Cab.  de  TEcole  des  Mines,  154,  1784.  Sappare 
Saussure  JUs,  J.  de  Phys.,  xxxiv.  213,  1789.  Beril  feuiUeti^  Sage,  J.  de  Phys.,  xxxL  89,  1789. 
Cyanii(fir.  Groiner)  Wem.,  lloffm.,  Bergm.  J.,  877,  893,  1789;  TTcm.,  ib.,  164,  1790;  Kyanite. 
Disthene  i7.,  Tr.,  ill.  101.  Rhtttizit  (ft*.  Pfitschthal,  or  ancient  Rhstia)  Wern.,  Hoffm.  Mln..  ii. 
b,  318,  1815,  iv.  b,  128,  1817, 

Triclinic.  In  flattened  prisms,  having  the  planes  i-t,  i-i,  ij  /',  i-2,  as  in 
tlie  annexed  transverse  section  (fig.  347) ;  0  rarely  observed.  Crystals 
obloug,  usually  very  long  and  blade-like. 


--«=a^ 

J 

I' 

O  A  i-i=93°  15' 
OAi-l=100  50 
O  A  /'=96  42 
O  A  7=98  58 
/Ai-I=122  21 
i-iAi-i=106  16 


/A  7^=97°  4' 
i-iA/=140  35 
i-iA/=145  41 
i-zA/'=13123 
irl  A  i-2=159  15 

/At-2==166  26 


347 


Cleavage :  irl  perfect ;  i-i  less  so ;  O  imper- 
fect. Twins:  composition-face  i-?,  tlie  two 
planes  0  and  i-l  mafciHg  angles  with  one  an- 


/r 


if 


crystals  crossmg  at  t)U^.     Also  coareely 

lL^5— 7-25,  the  least  on  the  lateral  planes.  G.=3-45— 3*7;  3-559, 
white  cyanite ;  3*675,  blue  transparent ;  3*661,  Tyrol,  Erdmann.  Lustre  vit- 
reous— pearly.  Color  blue,  white,  blue  along  the  centre  of  the  blades  or  crys- 
tals with  white  margins  :  also  gray,  green,  black.  Streak  uncolored.  Trans- 
lucent— transparent.  Optic-axial  plane  inclined  about  30°  to  edge  irl/i-\ 
and  60**  15'  to  edge  i-i/  0\  bisectrix  negative,  very  nearly  normal  to  i-l, 

Var.— The  white  cyanite  is  sometimes  called  RJuxlizite. 
Oomp. — 3tlSi=Silica  36-8,  alumina  63-2  =  100. 

Analyses :  l-:?,  Arfvedson  (Ak.  H,  Stockholm,  1821,  i.  148,  and  Schw.  J.,  xrriv.  208);  4,  Rosalea 
IPogg,  Iviii  1 60; ;  5,  Marignac  (Ann.  Ch.  Phys.,  xiv.  49) ;  6,  J,  A.  Erdmann  (Jahresb.,  xxiv.  311); 
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1.  Roraaa,  Norway 

36-4 

68-8 

2.  St  Grothard 

34-38 

64-89 

3.            "       later  an. 

3G-9 

64-7 

4.            " 

36-67 

63-11 

5. 

86-60 

62-66 

6.  Roraas 

87  40 

61-86 

7.  Tyrol 

87-36 

62  C9 

8.  Greiner,  Tyrol 

87-80 

62-60 

9.  Saualpe,  Car. 

37-92 

61-60 

10.  Herajoki  FinL 

4212 

65-33 

11.  Wermlaud 

40-n2 

58-46 

12.  Lincola  Co.,  N.  C. 

37-60 

60-40 

8,  JacobBon  (Pogg.,  liviii.  416);  9,  Kohler  (Raram.  Min.  Ch.,  657) ;  10,  Modeen  (Arppe  nndenokn 
141);  11,  Igelstrom  (J.  pr.  Ch,,  Ixiv.  61);  12,  Smith  &  Brush  (Ajn.  J.  Sci.,  IL  kvL  371): 

Si         &        Pe 

=  100-2  ArfVedsoiL 

=99-22        » 

=101-6        " 

1-19=100*97  Resales. 

0-84=  100-60  Marignac.     G.=8-6. 

0-52,  Cu  0  19,  tl  0-61  =  100  68  ErdmaniL    G.=3-6237. 

0-71  =  10016Erdmaiin.     a.=8-661. 

l-(i8=100  98  Jacobsou.     G.=3-678. 

1-04,  Ca  0-42=10(»  98  KoLler. 

0-46,  Ca  2-21,  ft  2-66=10-2-78  Mod.    Mixed  with  quarte. 

2-04=100-52  Igelstrom.     G.=3-48. 

1  -60=99-60  Smith  &  Brush, 

Pyr.,  etc. — Same  as  for  andaliisite. 

Obs.— Occurs  principally  in  gneiss  aud  mica  slate.  Found  in  transparent  crystals  at  St  Goth 
ard  in  Switzerland ;  at  Gromer  aud  Pfitsch  {rhcetizite,  or  white  variety)  in  the  Tyrol ;  also  ii 
Styria;  Carinthia;  Bohemia;  Norway;  Finland;  at  Poutivy,  France ;  Villa  Rica,  South  America 
in  Scotland,  at  Botriphinie  in  Banffshire,  at  Banchory  in  Aberdeenshire,  and  near  Glen  Tilt ;  k 
the  Shetlands  at  Hilswickness  Point;,  in  Ireland,  at  Donegal  and  Mayo. 

In  N.  Bamp,^  at  Jafftey,  on  the  Monadnock  Mtn.  In  Mass.^  ac  Chesterfield,  with  garnet  h 
mica  schist;  at  Worthiugton  and  Blanford  in  good  specimens;  at  Westfield  and  Lancaster,  lij 
Conn.,  at  Litchfield  and  Y/ashington  in  large  rolled  masses,  with  corundum  and  massive  apatite; 
fit  Ozlbrd,  near  Humphreysville,  in  mica  schist  In  Vermont^  at  Thrtford  and  Salisbury ;  at  Bel 
lows  Falls  in  short  disseminated  crystals.  In  Penw.,  in  fine  specimens  near  Philadelphia,  on  the 
Schuylkill  road  near  the  Darby  bridge ;  near  the  tfchuylkill.  on  the  Ridge  road,  back  of  Robiu 
Hood  tavern ;  at  East  and  West  Brunford,  Chester  Co. ;  at  Darby  and  Haverford,  Delaware  Ca 
In  Maryland^  eighteen  miles  north  of  Baltimore,  at  Scott's  mill ;  in  Delaware  near  Wilmington. 
In  Virginia  at  Willis's  Mt.,  Buckingham  Co ,  and  two  miles  rorth  of  Ohancellorville,  Spotsyl- 
vania Co.  In  N.  Carolina^  on  the  road  to  Cooper's  gap  in  Lincoln  Co.,  near  Crowder's  Mia, 
with  lazulite.    A  black  variety,  associated  with  rutile,  occurs  in  North  Carolina. 

Cyanite,  when  blue  and  transparent,  and  in  sufficiently  large  pieces,  is  employed  as  a  g^m,  and 
somewhat  resembles  sapphire. 

Named  from  Kvav6i^  blue.  The  name  sappare  arose  from  a  mistake  by  Saussure,  Jr.,  in  reading 
a  label  of  this  mineral  on  which  it  was  called  sapphire ;  a  copy  of  this  label  is  given  in  J.  de 
Phys.,  xzxiv.  213 ;  the  specimen  thus  labelled  was  from  Botriphinie  in  Scotland,  and  was  scut  bj 
the  Duke  of  Gordon  to  Saussure  the  father.  Bisthene  is  from  ^(>,  twee,  or  of  two  kinds,  and  ffC^ti^v, 
strong^  alluding  to  the  unequal  hardness  and  electric  properties  in  two  difierent  directions. 

Yon  Kobell  has  shown  (Ber.  Ak.  Miinchen,  1867)  that  the  right  aud  left-handed  twins  may  be 
easily  distinguished  by  means  of  polarized  light ;  they  give,  with  the  staurosoopo,  a  cross  some- 
what oblique  in  position ;  but  the  principal  optical  section  does  not  revolve  with  the  revolution 
of  the  crystal ;  while  th6  colors  change  in  different  order  with  the  revolution,  according  as  Uie 
twin  is  right-handed  or  left-handed. 

Alt. — Cyanite  occurs  altered  to  talo  and  steatite. 


326.  TOPAZ.  Noc  Ton^ioi,  Topazius,  Gr.^  Plin.^  or  Agric,  [=  Chrysolite  pt].  Chrysolithos 
pt  Plin.^  xrxvii.  42.  Topasius  vulgaris=Chrysolithus  veterum  de  Boot,  Gemm.,  1636.  Cnryso- 
lithus  de  Laei,  De  Gemm.  et  Lap.,  1647.  Topazius  vera  Saxonia  (fr.  Sclineckenstein)  ffenckel, 
Act  Aa  N.  Cur.,  iv.  316.  Topas  WaU.,  117,  1747.  Topas  pt.  [rest  Beryl,  etc.]  CronsL,  43, 
1758.  Chrysolithus  (fr.  Saxony)  Linn.,  Syst.  1768.  Topaze  du  Bresil,  T.  do  Saxo,  de  lAslt, 
.■Crist.  1772,  1783,  with  figs.  Si,  3tl,  Ca,  f'e,  Bergmu,  Opusc,  1780.  Si,  Xl,  and  Fluorine  A'fajw., 
Mem.  read  before  Ac.  Wiss.  Berlin,  1804,  Beitr.,  iv,  160,  I8i)7 ;  Vavq.,  J.  d.  M.,  xvi.  469,  1804 
•(with  ref.  to  anaL  by  Klapr.).  Pyrophysalite  (fr.  Pinbo)  His.  &  Berz.,  Afh.,  L  111,  1806,  GehL 
J.,  iii.  124,  1807=Physalith  Wem.,  Hoftta.  Min.,  iv.  b,  114,  J817. 

Ptcnttb.  Weisser  Stangenschorl  Oenn,;  Wern.,  Ueb.  Cronst,  169,  1780.  Schorl  Wane  en 
prismes  striees  (fr.  Altenberg)  Sage,  Min.,  i.  204,  1777 ;  de  Lisle,  Crist,  ii.  420.  1 783.  Schorlartiger 
Beril  [var.  of  Berylj  Wern.,  BergOL  J.,  i.  374,  388,  1789.  Stangenstein  [species]  KarsL,  Mus 
Lesk.,  1789;  Tab.,  ^u,  69,  1800.  .Schorl  blanchdtre  DelametJi.,  Sciagr.,  I  289;  Leucolite  pt  ti 
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T.  T.,  tL  27.5,  1797.  Schoriite  Klapr,,  Crell'e  Ann.,  I  395,  1788.  Shorlite  Kirwan,  Min.,  i.  286, 
1794.  Pjcnite  H^  Tr.,  UL  1801.  Si  +  Xl  +  F  Buchoh^  Schw.  J.,  I  385, 1«03.  Pycuite=Topazo 
'Slice  fluatee  olomineuse  K,  TabL,  1809. 

Orthorhombic.  /A  7=124°  17',  O  A  1-7=138°  3' ;  a  :  5  :  6'=0-90243  : 1 : 
1S920.  Observed  planes  :  O ;  vertical,  /,  i-i,  i-|,  i-2,  i-|,  i-3,  i-l,  i-5 ;  domes, 
H  M,  fi,  2-i ;  1-1,  fi,  2-1,  -»^i,  3-2,  4-1,  8-i ;  octahedral,  i,  f ,  1,  |,  2  ;  1-2, 
f 5  •  ¥-1 ;  IH  ;  2-1 ;  1-2,  t-2,  1-2,  2-2,  J-2,  4-2  ;  1-S,  |.S  ;  fi. 


(VA  1-1=148°  58' 
'.>  A  2-1=118  59 
(>Ai=152  56 
0  A  1=145  47 
0  A  1=134  25 
0  A  2=116  6 
(>Af2=138  48 
(yAfs=145  55 
<)A1-J=150  35 


C;  A  f  1=147°  33' 

O  A  2-1=136  21 

O  A  4-1=117  40 

/A  i-|=169  27 

/Ai-2=161  16 

/Ai-S=15q  6 
i-i  A  i-2,  ov.  i-i,=93  11 
i-iAi-2=136  35^ 
i-l  A  1-5=141  46 


JA|,  mac.,=149°  31' 


1  Al, 


=1410 


1  A  1,  ov.  0,=SH  49i 

2  A  2-1=127  26i 

2-1  A  2-1,  ov.  6>,=92  42 

2  A  2,  mac, =130  22^ 

i-S  A  i-3,ov.  i-i,=115  31 J 

i-4Ai-i,  ov.  w,=129  22 


Cr}'Stal8  usually  hemihedral,  the  extremities  being  unlike.     Cleavage : 
basal,  highly  perfect.     Also  firm  columnar ;  also  granular,  coai-se  or  tine. 


862 


350 


S51 


353 
-0- 


/^^S^ 


t2 


SchnockenBtein. 


Trumbull,  €t 


II.=r8.  G.=3*4— 3"65.  Lustre  vitreous.  Color  straw-yellow,  wine- 
yellow,  white,  grayish,  greenish,  bluish,  reddish  ;  pale.  Streak  uncolored. 
Transparent — subtransliicent.  Fracture  subconchoidal,  uneven.  Pyro- 
tlectric.  Optic-axial  plane  i4 ;  divergence  very  variable,  sometimes  diifler- 
mg  much  in  different  parts  of  the  same  crystal ;  bisectrix  positive,  normal 
toO. 

Var- — 1.  Ordinary.  Uauallj  in  crystals;  common  form  prismatic  The  basal  cleavage  is  an 
easily  ob^ryed  charaetor.    Crystals  from  La  Paz,  Mexico,  gave  Hessenberg  /  A  /=  1  •^4"  2G'. 

PhysaUtef  or  pyrophysalite^  is  a  conrso  nearly  opaque  variety,  in  yellowish-white  large  crystals 
from  Finbo;  it  intumcsces  when  heated,  and  hence  its  name  from  ^ptuw,  to  blow^  and  irw^,  fi^-e. 

2.  Pyaute.  Structure  columnar,  but  very  compact  Has  been  considered  a  distinct  species  on 
tbe  groond  of  composition  (see  anal.)  and  crystallization  (made  monoclinic  by  Forchharamer). 
But  Koae  has  made  out  that  the  cleavage  is  the  same,  and  the  form  probably  the  same-,  and 
Deadoizeauz  has  shown  that  the  optical  characters  are  those  of  topaz.  Finally  ^Atnmelsbetg'a 
recent  analysis^^ves  the  same  composition.    Named  from  w  loc,  Viick.  ^ 

Oomp. — ^XlSi,  with  one-half  of  the  orj'gen  of  the  silica  replaced  by  fluorine  •    csX  «^^^^^^^^  *^ 
iiSiO»+|SiF')=SiUcon  16-17,  aluminum  29-58,  oxygen  34  67,  fluorine  20-*»^  J^{oO\  ^^i  ™*^ 
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16*2,  silicic  fluorid  28*1,  ahmima  5.^*7=100.    The  formula  agrees  ^ith  Stadcler's  results,  whc 
shows  (J.  pr.  I  h.,  zcix.  65)  that  the  fiuoriue  present  amounts  to  about  20*68  p.  c  (see  below). 

Aualyses:  ]-3,  BerzeliusiSchweig  J.,  zvi.  423,  AfhandL,  iv.  236);  4,  5,  Forchhammer  (J.  pr. 
Ch.,  xjdx.  196,  XXX.  4UU);  6-10,  Rammelsberg  (J.  pr.  Ch.,  xcvi.  7);  II,  Bucbolz  (Sdiw.  J.,  L 
H85);  12,  BerzeliuB  (L  c);  13,  Forchhammer  (L  c);  14,  Bammelsberg  (I  c.): 


Si 


%1 


p 


1.  Auerbach,  Saxonj 

34  24 

67-45 

14-99  Berzeliua. 

2.  Brazil,  yellow 

84-01 

58-38 

15  Ort  Berzelius. 

34-36 

67-74 

15-0-J  Berzelius. 

4.  Finbo,            " 

3566 

55-16 

17-79  Forchhammer. 

6.  Trumbull,  Gt 

36-39 

55-96 

17-85  Forchhammer. 

6.  SchneckeusteiD 

(J)  33-58 

66-54 

18-6*2  Bamm. 

7.  Schlackenwald 

(1)33-37 

56-76 

18-54  Ramm.    G.=3-620. 

8.  Aduu-Tschilou 

38-56 

5G-28 

18*30  Bamm.    6. =3 -563. 

9.  Brazil 

(J)  33-73 

57-39 

16-12  Ramm.     G.=8-561. 

10.  Trumbull 

32  38 

55  32 

16-12  Ramm.    G.=:8-5I4. 

11.  Altenberg,  Pycniie 

35-0 

480 

16'6BuchoIz. 

12.          "               »' 

88-43 

51  00 

17  09  Berzelius. 

13.          " 

89  04 

51-26 

18-48  Forchhammer. 

14.          " 

33-28 

65-32 

16*12  Ramm.    G.=3-514. 

No.  10  gave  0*66  Ign.    Deyille  (G.  R.,  Ill  782)  obtained  for  topaz : 
Si  £]  Si 


L  Saxony 

22-3 

54*3 

66 

17-8=100-4. 

2.  Brazil 

251 

63-8 

6-8 

15-7  =  100  4. 

Klaproth,  in  1795  (Beitr,  I  10),  found  that  pycnite  lost  25  p  c  in  a  porcelain  oven;  and 
Fordibammcr  (J.  pr.  Ch.,  xxix.  1 94,  xxx.  400)  obtained  for  the  loss,  at  tlio  fusing-point  of  iron,  of  the 
topaz  of  Trumbull,  Ct,  23-635  p.  c. ;  of  Brazil,  2303 ;  of  Finbo,  24  80  H.  St  Claire  Deville  stales 
(C.  R.,  xxxviiL  817)  that  topaz  loses  its  fluorme  as  fluorid  of  silicon ;  28  p.  c.  of  this  fluorid,  in  hia 
trialfs  passed  off.  In  recent  experiments  made  under  Rammelsberg  s  direction,  the  Finbo  mineral 
lost  in  a  porcelain  oven  22-98  p.  c.;  Schnockensteiu  2078;  Schlackenwald  17*73—16-23;  Trum- 
bull 16'27— 19-55;  Brazil  15-40—14-29;  Alteuberg  pycnite  19  98.  The  topaz  was  not  fused  in 
the  heating,  yet  somewhat  blistered  at  surface.  The  Brazil  topaz  afforded  Rammelsberg  after  the 
heating  in  which  154  p.  c  were  lost.  Si  3022,  3tl  71 -34,  F  160=103*12;  and  after  that  in  which 
the  loss  was  14-  ♦.»  p.  c,  Si  30  10,  j^l  7038,  F  2  47  =  10-2*95,  showing  that  tlie  part  lost  was  DOt 
strictly  fluorid  of  silicon,  but  may  have  included  some  fluorid  of  aluminum  G  Siadeler  (1.  c.)  hs6 
shown  that  part  of  the  fluorine  escapes  as  fluohydric  acid,  and  makes  89*9  p.  c.  of  tlie  loss  to  be 
fluorine.  This  gives  for  the  TrumbuU  topaz  (anal  5),  2116  F;  the  Brazil  20-71  F;  the  Finbo, 
22-29,  from  Forchhammer's  results,  and  20  66  from  Ranmelsberg's ;  for  the  Saxon,  1864  from 
Rammelsberg's  trials,  and  *io*68  from  Deville'a;  the  mean  of  the  whole  20*68. 

Pyr.,  etc.— B.B.  infusible.  Some  varieties  take  a  wine-yellow  or  pink  tinge  when  heated. 
Fused  in  the  open  tube  with  salt  of  phosphorus  gives  the  reaction  for  fluorine.  With  cobali 
solution  the  pulverized  mineral  gives  a  fine  blue  on  heating.  Only  partially  attacked  by  sulphuiic 
acid.    G.  before  Ignition  8*539,  after,  8-533,  Church. 

Obs. — Topaz  occurs  in  gneiss  or  granite,  with  tourmaline,  mica,  and  beryl,  occasionally  with 
apatite,  fluor  spar,  and  tin  ore ;  also  in  taloose  rock,  as  in  Brazil,  with  euclase,  etc.,  or  in  mica  slat«. 
With  quartz,  tourmaline,  and  lithomarge,  it  forms  the  topaz  rock  of  Werner  [topcaosefne  of  Hauvj. 
Specimens  of  quartz  crystal  from  Brazil,  penetrated  by  topaz,  are  not  uncommon. 

Minute  crystals  of  three  or  four  different  kinds,  and  two  or  three  kinds  of  liquids,  have  been 
detected  by  Sir  David  Brewster  in  crystals  of  topaz.  (Edinb.  Trans.,  x.,  and  Am.  J.  ScL,  xii.  214; 
and  Uiter,  Edinb.  new  PhiL  J.,  II.  xvL  130,  Proc.  R.  Soc.  Edinb.,  iv.  548,  v.  95.)    See  under  Oh- 

OANIO  C03IPOUXD8. 

Fine  topazes  come  from  the  Urals,  near  Katharinenburg,  and  Miask ;  in  Nertschinsk,  beyoDd 
L.  Baikal,  in  the  Adun-Tschilon  Mts.,  etc..  one  crystal  from  near  the  river  Urulga,  now  in  the  im- 
perial cabinet  at  St.  Petersburg,  being  ll|  in.  long,  6^  in.  broad,  weighing  22i  lbs.  av.,  and  mag- 
nificent also  in  its  perfect  transparency  and  wine-yellow  color.  Found  also  in  Kamschatka,  of 
yellow,  green,  and  blue  colors ;  Villa  Rica  in  Brazil,  of  deep  yellow  color,  either  in  veins  or  nesta 
m  lithomarge,  or  in  loose  crystals  or  pebbles;  sky-blue  crystals  in  Cainigorm,  Aberdeenshire; 
Jameson  mentions  one  which  weighed  19  oz. ;  at  the  tin  mines  of  Schlackenwald,  Zinnwald,  and 
Ehrenfriedersdorf,  and  smaller  crystals  at  Schneckeustein  and  Altenberg ;  the  Moume  mountains, 
small  limpid  crystals  with  beryl,  albite,  and  mica  in  drusy  cavities  in  granite.    Physallte  occurs  ii 
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crystals  of  great  sixo,  at  Fossum,  Norway ;  Finbo,  Sweden,  iit  a  granite  quarry,  and  at  Broddbo 
ia  a  boulder;  one  crystal  from  this  last  locality,  at  Stockholm,  weighed  eighty  ])ounds. 

Topex  occurs  also  in  the  Mercado  Mtn.,  In  Durango,  Mexico,  along  with  tin  ore  and  nia<rnetito ; 
at  La  Paz,  provmoe  of  Guanaxuato.  Pycntte  is  from  ilio  tin  mine  of  Altcnberg  in  Saxuny ;  also 
those  of  Sehlackenwald,  Zinnwald  in  Bohemia,  and  Kongsberg  in  Norway. 

In  the  United  States,  in  Qmn,^  at  Trumbull,  with  fluor  unddiaspore;  at  Middlctown  rare; 
at  Willimantic,  with  columbite.  In  N.  Car^  at  Growder's  Mountam.  in  Utahj  near  89 '  40'  N.  and 
I UH"  W.,  W.  of  &  of  Salt  Lake,  m  Thomas's  Mts.,  on  Capt.  Simson's  return  trail  At  Trumbull 
th<*  crystals  are  abundant,  but  are  seldom  transparent,  ezcopt  those  of  small  size ;  thuso  are 
iisnaily  white,  or  with  a  tinge  of  green  or  yellow.  The  Urge  ooarse  crystals  are  sometimes  six 
or  seven  inches  in  diameter. 

A  variety  of  topaz  from  Brazil,  when  heated,  assumes  a  pink  or  red  hue,  resembling  the  Balas 
ruby.  The  finest  crystals  are  brought  from  Minas  Novas  in  Brazil  From  their  peculiar  limpid- 
ity/topaz  pebbles  are  sometimes  denominated  gouUes  <Peau,  The  coarse  varieties  of  topaz  may  be 
employed  as  a  substitute  for  emery. 

On  the  cryst.  of  topaz,  see  Kokscharof,  Min.  RusaL,  it  198,  844,  lit  195,  878;  Hessenberg,  AJin 
Not,  No.  viL  38. 

The  name  topaz  is  fh>m  r^n^toe^  an  island  in  the  Bed  Sea.  as  stated  by  Pliny.  But  the  topaz 
of  Pliny  was  not  the  true  topaz,  as  it  *'  yielded  to  the  file.*'  Topas  was  included  by  Pliny  and 
earlier  writers,  as  well  as  by  many  later,  under  the  name  chrysolite. 

Alt. — Topaz  ia  found  altered  both  to  steatite,  and  kaolin  or  lithomarge. 


326.  ZZnCIiASB.  Baity;  Delameih.,  J.  de  Phys.,  xli.  156,  1792  (without  credit  toHauy); 
T.  T.,  iL  254,  1797  (with  credit  to  Hauy) ;  ffaay,  J.  d.  Mines,  v.  258, 1799,  Tr.,  il  1801.  Euklos 
Germ, 

Monoclinic.  6^=79°  44'=  (9  A  H  I A  7=115°  0',  0  A  14=146°  45'  : 
a:h:  r=l-02943  :  1  :  1-5446=1  :  0-97135  :  1-50043.  Observed  planes : 
vertical,  I{s),  U{a\  iA{h),  u2{I),  i^{a)^  t4(/5),  t-|(Z),  iA?-{r\  i-^(h\ 
t-3(o),  £-8(e),  i-18,  i-32;  i\\  clinodomes,  ^l{n\  14 (o),  fKy),  24,34; 
liemidomes,  \-i^  ^i,  1-i  ;  hemioctahedral,  1,  -1  {u) ;  1-2  (d\  -1-2  {r\  ^2  {a) ; 

H(^),  V^H,6-|(y,  6-H»);  -i-3(^);  H(/);  i-H*),  -2-^^);  H(^); 


t4  A  7=122°  30' 
i4Ai-2=107  40 
t-l  A  t-i=90 

U  A  ff=127  5 
i4A-2-S=130  17 
i4  A -1=112  50 
t4  A -1-2=101  53 
a  A  14=123  15i 
a  A  1-2=104  5 
ff  A  f  1=105  49i 
-1-2  A -1-2=156  14 
1-2  A  1-2=151  43 
-1  A  -1,  front,=134 
2-f  A  2^=130  16 
V-V^(^)  AJJ^-Jf=123  22 


354 


d64A. 


i2 


a 


/ 


rU\l2 


20 

14  A  14,  top,=113°  29' 

i-i  A  J4,  top, =143  42 


0  A  f  i=161°  51' 


Cleavage :  i-l  very  perfect  and  brilliant ;  (?,  i-i  much  less  distinct.     Found 
crystak. 
7-5.     Q.=3-098,  Haid.;  3-097,  blue,  from  Brazil,  Descl. ;  3-096- 
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3*103,  fr.  Urals,  Kokscli.  Lustre  vitreous,  somewhat  pearlj  on  the  cleavage 
face.  Colorless,  pale  niountain-greeu,  passing  into  blue  and  white.  Streak  un- 
colored.  Transparent ;  occasionally  subtransparent.  Fracture  conchoidal. 
Very  brittle.  Double  refraction  strong ;  optic-axial  plane  i-l ;  bisectrix 
acute,  positive. 

Oomp.— 0.  ratio  for  Be,  Xl,  §i,  ft=2  :  3  :  4  : 1;  from  Damour^s  analysis,  who  first  found  water 
to  be  a  constiCnout;  whence  (j^fi*-f  |Be*+SJiltl)^i=Silica  41*1,  alumina  'S5*3,  glucina  17-4,  water 
6-2=100.  Fluorine  replaces  a  little  of  the  oxjgen.  Analyses  :  1,  Borzelius  (Schw.  J.,  xxviL  73); 
2,  Mallet  (PhiL  Mag.,  IV.  v.  127);  3,  Damour  (C.  R,  xl.  942): 


Si 

XI 

Fe 

^e 

Be 

Ca       Sn 

fi        F 

1.        43  22 

80-56 

2-22 

21-78 

0-70 

=98-48  Berzelius. 

2.        4418 

81-87 

181 



21-48 

0-35 

=99*14  Mallett 

8.  (i)  41-63 

3407 

103 

1607 

014    0-84 

6-04   0-38=100-60  Damour 

^yr^  etc — In  the  closed  tube,  when  strongly  ignited,  B.B.  gives  ofif  water  (Damour).  B.B.  m 
the  forceps  cracks  aud  whitens,  throws  out  points,  and  fbses  at  6*5  to  a  white  enamel.  Becou.es 
electric  by  friction,  and,  when  once  excited,  retains  this  property  for  several  hours.  Not  acted 
on  by  acids. 

Obs.— Occurs  in  Braail,  in  the  mining  district  of  Villa  Rica^  with  topnz  in  chloritic  schist ;  in 
the  auriferous  sands  of  the  Orenburg  district,  southern  Ural,  near  the  river  Sanarka,  witli  topaz, 
corundum,  cyanite,  etc.    One  Ural  crystal  measures  8  in.  by  f  in. 

The  crystallization  of  this  species  is  elaborately  detailed  by  Schabus  in  the  Transactions  of  the 
Royal  Academy  of  Vienna,  vol.  vL,  and  by  Kokscharof  in  Pogg.,  ciii.  848,  and  his  Russian  Miu- 
eralogy. 

Euclase  receives  a  high  polish,  but  is  useless  as  an  ornamental  stone  on  account  of  its  brittle- 
ness. 

Named  by  Haiiy  fVom  rd,  easUy^  and  <rX.ia>,  io  break.  Haiiy  states  that  his  name,  Eudase.  was 
published  by  Daubentou  in  an  early  issue  of  his  Tableau  mcth.  de  Mineraux  ;  but  the  particiili\r 
edition  of  the  Tableau  (of  which  several  were  issued)  the  author  has  not  been  able  to  learn.  De- 
lametherie,  after  publishing,  in  1792,  the  name  and  description,  without  crediting  either  to  Hailj, 
in  his  Theoriedela  Terre.  in  1797,  gives  Haiiy  full  credit. 

First  brought  to  Europe  from  S.  America  by  Dombey,  in  1786. 

327.  DA'^OUTB.  Datolith  (fr.  Arendal)  Esmark  (undescr.) ;  Karsten  dk  Klapr.,  G«hlen*s  J.  vl 
1806,  Klapr.  Beitr.,  iv.  854,  1807;  Zar«t,  Tab.,  52,  1808.  Datholit  Wem,,  1808.  Datholite 
Brongn.,  Min.,  ii.  397,  1807.  Ghaux  boratee  siliceuse  J7.,  TabL,  17,  I8u9.  Ssmarkit  Bausm, 
Handb.,  862,  1813.  Datolite  Aikin,  Min.,  1815 ;  Jameson,  ii.  257,  1816.  Borate  of  lime;  Boro- 
sihcate  of  lime.    Humboldtite  Levy,  Ann.  Phil.,  II.  v.  130,  1828. 

Botriolit  Haunru,  v.  Moll's  Efem.,  iv.  393,  1808.  Botryolith  KarsL,  Tab.,  52,  1808.  Chaui 
boratee  silioeuso  var.  ooncretionnee-mammelonn^  if.,  TabL,  17, 145,  1809.  Faser-datolith  Lsonii., 
Handb.,  590, 1821.    Botrjolite. 


,    , , ,  24  (r),  -l-i  {u\  -i4  (v),  -2^-  (x),  -S4  (/),  ^i  {^\ 

-6-i  («),  -8-i  (4^) ;  hemipyramids,  f  (yfc),  1  (Z),  f  {I  of  Schroder),  2  {e\  4  (o'), 


44  (m) ;  liemidomes, 

-6-i  («),  -8-i  (4.);  hen.*^ ;*«.«..*«,  -^  ^vj  -  wj  it  v  -*  ^^^^^^^*jy  -  v-y?  -  v-yj 
«4  (n),  -8  (^  of  S..);  -3-3,  -6-3  ^ ;  -4-2  {o) ;  -5-*  {x)i  -3-|  {w)  ;  12-1  0>); 
2-UA),-4.i(2),-i-U^),8-^(y).  * 


^  A -2-^=135°  13'  (?Af=154°  52'  (9  A  6-3=108°  13' 

6>A-l-i=153  35  0  A  1=141  49  6>  A  4-^=121  58 

0  A  -6-i=108   37  Oa  2=130  23  Oa  8-i=107  20 

0  A  1=149  33  OA  -4=113  4  Oa  /=90  6 
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0  A  24=147  41 
0  A  44=128  19 
/A  2=139  32 
/A  ^=157  1 
i-tAl=lll 


^4^I=Ur  82' 
i.iAi-i=128  9 
iri  A  24=90  5 
i-f  A  44=90  4 
/A  /,  tront,=llo  3 
2-iA24,ov.  (^,=115  21 


«-i  A  ;-4,ov.?-t,=7f)°  18' 
44  A  44,  ovr.  ^,=76  38 
2  A  2,  adj.,  =  131  38 

-2-»A-4=145  34 

-2-*At-i=134  53 
jAf  adj.,=141   14 


Cleavage:  O  distinct.     Also  botryoidal  and  globular,  liaving  a  columnar 
stnietiire;  also  divergent  and  radiating ;  also  massive,  granular  to  compact. 


855 


367 


Isle  Eoyale. 


Toggiana. 


H.=5 — 5*5.  G.=2'8— 3;  2*989,  Arendal,  Haidinger.  Lustre  vitreous, 
rarely  subresinons  on  a  surface  of  fracture ;  color  white ;  sometimes  gray- 
ish, pale  green,  yellow,  red,  or  amethystine,  rarely  dirty  olive-green  or 
lioney-yellow.  Streak  white.  Translucent;  rarely  opaque  white.  Frac- 
tm*e  Dneven,  snbconchoidal.  Brittle.  Plane  of  optical  axis  iA  ;  angle  of 
'I'vergence  very  obtuse  ;  bisectrix  nearly  normal  to  i-i. 

Var.-l.  OnUnary.  In  crystals,  glassy  in  aspect  Usual  forms  as  in  figures.  Crystals  from 
wrgeQ  Hill,  ezaminod  by  Heasenberg  (Min.  Not,  No.  iv.),  similar  to  fig.  355,  but  wanting  (?,  -8-i 
•H  and  having  *- 1, 6-i,  i-^.    Those  of  Andreas  berg  have  the  planes  O,  i-t,  /,  i-i  (these  three 
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quite  fmall) ;  -l-t,  -S-i;  -4-^  i-i,  3-* ;  2-i,  4-1,  -4,  -8,  2,  J,  f,  -4-2,  -g-S,  -J-^,  2-i.  i-S.  (Schrodr, 
Pogg.,  xcTiiL  84,  and  Dauber,  ib^  dii.  116).  ThoBe  of  Toggiana,  as  in  fig.  360,  with  alao  H 
i-f,  -8-1;  1-^  4,  i,  -6-3,  -6-}*  One  ot  Glen  Farg,  figured  by  Greg  ft  Lettsom,  has  the  planes  of  the 
rhombic  prism  /  {d)  yery  large,  i-t  (P)  narrow  linear,  the  cUnodomes  2-t^  4-t  narrow,  and  the  oo* 
tahedral  planes  -4  (smallX  t  (large),  1,  2. 

Th^  plane  i-t  is  usually  made  0,  and  0,  i-t,  and  4-i,  /;  but  in  that  case  the  form  ia  not  so  simplj 
presented  as  in  the  above  figures.  The  angles  of  the  vertical  prisms  /,  ui  are  rery  nearly  identi- 
cal with  those  of  the  clinodomes  2-i,  4-i.  The  small  letters  added  to  the  crystallographic  symbols 
in  the  list  of  observed  planes  above,  are  the  lettering  of  Brooke  A  Miller  (Min.,  408)  and  of  Dauber. 
The  plane  t,  of  fig.  338,  makes  parallel  intersections  with  f  and  4-t,  but  not  with  2  and  2-t.  Oa<= 
140''  -142",i-i  A  <=  about  1091'^  by  meaauremeut. 

2.  Compact  vuusive.  White  opaque,  breaking  with  the  surface  of  porcelain  or  Wedgewood 
ware.    G.=2-9ll,  Hayes;  2*983,  Chandler.    From  the  L.  Superior  region  (anaL  8^. 

8.  Botryoidal;  BotryoUte.  Radiated  columnar,  having  a  botryoidal  surface,  and  containing  more 
water  than  the  crystals.  The  original  locality  of  both  the  crystallized  and  botryoidal  was  Arendal, 
Norway. 

Oomp.-~0.  ratio  for  ft,  fi,  Si,  fi=2  :  3  :  4  :  1  j  (Ca",  fi*,  B)8i,  in  which  fi* :  Ca»  :  B=l  :  2 : 
3 -Silica  37-5,  boric  acid  21*9,  lime  85*0,  water  6*6= l^O.    For  botryolite,  the  ratio  2:3:4:2. 

Analyses:  1,  Stromeyer  (Pogg.,  xii.  157);  2,  Du  Menil  (Schw.  J.,  lii.  364);  3,  4,  Rammd* 
berg  (Pogg.,  zlvil  175);  5,  Bochi  (Am.  J.  ScL,  II.  ziv.  60);  6,  Tschermak  (Kenng.  Uebers.,  186(i, 
57);  7,  Whitney  (Am.  J.  Sci.,  III.  xv.  485);  8,  C.  F.  Chandler  (ib.,  zxzviiL  13)  j  9,  A.  A.  Hayes 
(J.  N.  H.  S.,  Boston,  viiL  62) ;  10,  Rammelsberg  (L  c.): 


B  Ca  fi 

21  -26  35-67  6-71  =  100  Stromeyer. 

21-34  35*59  4-60=10014  Du  MeniL 

20*3 1  35-(>4  5-57  =  1 00  Rammelsberg. 

21-24  85-41  5-70=100  Rammelsberg. 

2-2*03  85-34  1-56,  *l  <r85,  Mg  2-12=99'4l  Bedii. 

21-2]  34-9  5-7  =  100  Tschermak. 

2 1  -88]  34-68  5-80,  Un  <r.= 100  Whitney. 

•il-40j  35-11  6-73,  ^1,  Fe  0-35=100  Chandler. 

22-40  33-23  «-»7,*l,  Fe 0-62, 6u  0-04, q'ti  1*94=99*72 E 

19-34  35-22  8*63=99-27  Rammelsberg. 


Pyr.,  etc — ^In  the  closed  tube  gives  off  much  water.  B.B.  fhses  at  2  with  intumeitcenoe  to  a 
clear  glass,  coloring  the  flame  bright  green.     Qelatinizes  with  muriatic  add. 

Oba.— Datolite  is  found  in  trnppean  rocks;  also  in  gneiss,  dioryte,  and  serpentine:  in  lue- 
tallic  veins ;  sometimes  also  in  beds  of  iron  ore.  Found  in  Scotland,  in  trap,  at  Kilpatrick  Hills, 
Glen  Farg  in  Pertlisliire,  and  in  Salisbury  Craigs ;  in  a  bed  of  magnetite  at  Arendal  in  Norway, 
and  in  Uto  m  Sweden;  at  Andreasberg,  in  veins  of  silver  ores,  in  argillaceous  schist,  with  apo- 
phyllite,  etc. ;  at  Niederkirchen  and  Sonthofen  in  Bavaria  (the  humboldliU) ;  in  granite  at  Baveno 
near  Lago  Maggiore,  one  crystal  f^om  which  place  measured 4^  x  3}  x  1^  inches;  at  the  Seis^er 
Alp,  T3T0I,  and  also  at  Theiss,  near  Claussen;  at  Mt  Catini,  Tuscany,  in  gabbro;  at  Toggiana 
in  Modena,  in  serpentine ;  in  dioryte,  on  the  Ros^kopf,  near  Freiburg,  in  Brisgau. 

Dutolite  occurs  crystallized  and  massive  at  the  Rocky  Hill  quarry,  Hartford,  Conn.,  in  the 
north-east  part  of  Soutbington,  near  Mr.  Hamlen'a,  in  amygdaloid,  both  in  crystals,  fibrous,  and 
massive;  also  in  Berlin,  near  Kensington;  in  the  north-west  part  of  Meriden  and  at  Middle- 
field  Falls,  Conn;  in  better  specimens  at  Roaring  Brook,  14  miles  from  New  Haven,  where  the 
crystals  (f.  355-356)  are  sometimes  half  an  inch  long,  and  nearly  pellucid;  the  author  obtamed 
from  a  transparent  crystal  of  this  locality  /A  7=1 15'  12',  giving  by  calculation  for  i-i  A  1-2  76' 
28';  the  plane  a  is  not  quite  even,  and  is  often  unpolished;  in  N.  Jersey,  at  Bergen  Hill,  in 
splendid  crystals ;  in  trappean  rocks,  both  crystals  and  the  opaque  white  compact  variety  (ai:aL 
8),  in  the  Lake  Superior  region,  at  the  Minnesota,  Quincy,  Marquette,  Ash-bed,  and  other 
mines ;  at  the  Superior  mine  near  Ontonagon,  and  on  Isle  Royale. 

Named  from  Aar  uiim^  to  divide^  alluding  to  the  granular  structure  of  a  massive  variety.  Wcnii?r 
.::!Toduced  an  h  alter  the  first  i  without  reason,  and  most  subsequent  authors  have  fotlowed  him 
in  this ;  but  not  Karsten,  nor  Leonhard  who  pi-onounced  it  wrong,  nor  Haidinger,  Aikin,  Jame- 
son, and  others. 

Levy  gave  the  name  kumbofdHie  to  crystals  which  he  found  to  be  movocHniCj  datolite  haviag 
been  made  orthorhombic  by  Uaiiy.    Wolhiston  proved  their  identity  with  datolite. 

Alt. — Haytoriie  is  dutolite  altered  to  chalcedony. 
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328.  OtrARXNTTB.     Ouiacardi,  ZS.  O.,  z.  14,  1858. 

Tetragonal.      (?  A  l-i=159°  38';  a=0'S712.  362 

Observed  planes  as  in  the  figure.  0  A  2-i= 
143*'  33',  U  A  l-i=110°  22',  i5  A  2-i=126°  27', 
i-i  A  ^.2=153°  26',  iri  A  i-3=161°  27'.  In  thin 
tables ;  fig.  362  a  top  view ;  planes  i4  sometimes 
wanting;  l-i  and  24  observed  in  onljr  one  of 
the  two  zones.  Cleavage  parallel  to  t-i,  rather  // 
imperfect. 

H.=6.  G.=3'487.  Lustre  of  cleavage-face 
somewhat  adamantine.  Color  sulphur-yellow, 
honev-yellow,  pale  or  dark.  Streat  uncolored, 
or  whitish-gray.     Transparent  to  translucent. 

Comp.— (Ca+'^)  Si,  aame  as  for  titanite.  Analysis  hy  Ouiscardi  (L  c):  Si  33*61,  ti  33*92,  Oa 
28-01,  Fe,  IS^n  ir.    The  oompound  is  consequentlj  dimorphous. 

Pyr.,  etc — ^The  same  as  in  titanite. 

Obs.— Found  in  small  cayities  in  a  grayish  trachyte,  on  Monte  Somma,  along  with  glassy  feld- 
spar and  nephelite.  The  mass  of  the  tradiyte  is  rich  in  glassy  feldspar,  hornblende,  and  melanite. 
In  one  case  in  the  common  rook  of  Somma,  consisting  of  feldspar  and  nephelite^  aiid  hero  along 
with  sphene. 

As  titanic  acid  itself  is  trimorphons,  it  is  not  strange  that  a  oompound  containing  it  should  be 
dimorphous. 

329.  TXTANITJJ.  Nouy.  substance  minerale  (tr.  Chamouni)  Pictel,  J.  de  Phys.,  zxxi.  368, 
1787  ;=Pictite  DekmeOL,  T.  T.,  iL  283,  1797.  Titanit  (fr.  Passau)  Klapr.,  Beitr.,  I  245,  1795 ; 
=Titane  siliceo-calcaiTe  Daubenton,  TabL,  1799,  Kj  Tr.,  iv.  1801  ;=Braun  Manakerz  Wem.,  Min. 
S^st,  1808,  Leonh.  Tasch.,  iii.  311,  1809.  Schorl  rayonnante  en  gonttidre  [or  channelled  Actin- 
elite,  the  cryst  being  twins  with  a  re^nt.  angle]  Saussure,  Yoy.  Alpes,  iv.  103,  1796;=Sphene 
fl".,  Tr.,  iiL  1801  ;=Gelb  Menakerz  Wem.,  1808, 1.  a 

S^m^ine  (fir.  Marone,  Dauphiny)  FL  de  BeUevue^  J.  de  Phys.,  11.  443,  1800.  SpinthSre  R,  Tr., 
iv.  1801. 

Dgurite  (fr.  Stura,  Apennines  (Liguria))  Vivianij  Mem.  Aco.  Set  Gtonova,  iii.,  J.  de  Phys., 
IxiviL  236,  1818.  Greenovite  (fr.  St  Marcel)  2>u/.,  Ann.  d.  M.,  III.  xvii.  529,  1840.  Ledcrite 
Shep.,  Am.  J.  ScL,  zxzix.  357,  1840.    Aspidelite  Weibye. 

Monoclinic.  C=60°  17'=  (^  A  i-i;  I A  7=113°  31',  0  A  14=159°  39' ; 
a:b  :  <?=0'56586  :  1  :  1*3251.  Observed  planes:  0;  vertical,  i-iy  i-1,  Ij 
{-3  ;  clinodomes,  2-1, 44,  ^^ ;  hemidomes,  -^  (or  i^*),  -2-i,  -5-i,  f^',  |-i, 
1-i,  2-i ;  hemioctahedral,  i,  |,  1,  -1,  2,  -2,  4,  -4 ;  1-2,  2-2,  -4-2 ;  -3-3  ;  fj ; 


0(j/)  Ai4{I')=zlir  6V 
0{y)  A  l-i(a?)=159 
0{v)  A  4-t(«)=123  59 
OW)  A  7rr)=114  30 
Ofe)  A  1(4=154  19 
f  A  2(7i)=141  44 
A  -1(A=139  26 
A  -2(4=109  87 
A  1(«)=149  43 


A  -2(^,  ov.  /,=108*^  89' 

A  /(r)=152  46 

Ai-t(/^)=144  56 

A  2(7t)=136  12 

A  -1(/)=133  52 

A  -2(0=110  52 

A -4=106  2 

A  2-2(^)=157  16 

A  l-2(iz?)=164  36 
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f).i(w)  A  i4(J)=U0°  21' 
Hw 


SemcUne. 


Greenovite. 
H69 


4-H^)  A  4.i(A  ov.  6>,=:67°  58' 

14{x)  A  i.i'(P)=140  43 
U{F)  A  t-Ki)=90 


Spinthere. 


V^ 


370 


Cleavage:  /sometimes  nearly  perfect ;  i-i  and  -1  much  less  so;  rarelv 
(in  greenovite)  2  easy,  -2  less  so;  sometimes  hemimoii)hic  (f.  372). 
Twins:  comp<>sition-face  i-i,  and  twinned  either  {a)  by  revolution  on  an 
axis  normal  to  i-?",  or  (J)  on  a  vertical  axis ;  the  former  very  common,  and 
usually  producing  thin  tables  with  a  reenterinn^  ^^"gl®  along  one  side;  some- 
times elongated,  as  in  f.  373 ;  occasionally  "in  double  twinf^,  or  fours^,  as 
would  be  represented  by  two  f.  373  united  back  to  back.  Sometimes  mas- 
sive, compact ;  rarely  lamellar. 

H.=5— 5'5,  G.  =  3'4— 3*5G.  Lustre  adamantine — resinous.  Color 
brown,  gi'ay,  vellow,  green,  and  black.  Streak  white,  slightly  reddish  in 
greenovite.  I'ransparent — opaque.  Brittle.  Optic-axial  plane  t4 ;  bisec- 
trix positive,  very  closely  normal  to  1-i  (x);  double  refraction  strong: 
axial  divergence  53°-56°  for  the  red  rays,  46-45°  for  the  blue;  Descl. 

Comp.,  Var.— (Ca+Ti)  Si,  which  Is  equivalent  to  fi  Si  (since  R  0-fRO'=RK)*);  it  being  & 
S  :  2  silicate,  like  andalusite,  but  one  in  which  titanium  forms  part  of  the  base. 
Var.  I.  Ordinary,  (a)  Titawte ;  brown  to  black,  the  orij^iial  bouig  thus  ooiored,  also  opaque  or 
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subtranslnoent   (h)  Spkme  (named  fk'om  o^Hv^  a  v>edge)\  of  light  shadeSp  as  yellow,  greenish,  etc., 
and  often  translucent ;  the  original  was  yellow. 
lAguriie  was  an  apple-green  aphene;    SpinOiere  (or  Semeline)  a  greenish;  named  ajnrUhet 


372 


371 


IZ» 


Pictite. 


Rothenkopf. 

Schwarzenstein. 

from  its  lustre,  and  semeline  from  semen  Unij  flaa>seed^  aDuding  to  a  common  form.     Lederite^ 
brown,  opaque,  or  subtranslucent,  of  the  form  in  f.  369. 

2.  Manganesian ;  Greenoviie,    Red  or  rose-colored,  owing  to  the  presence  of  a  little  manganese. 

3.  In  the  crystals  there  is  a  g^reat  diversity  of  form,  arising  from  an  elongation  or  not  into  a 
prism,  and  from  the  occurrence  of  the  elongation  in  the  direction  of  different  diameters  of  the 
fundamental  form,  (a)  Long  prismatic  in  the  direction  of  the  prism  ij  f.  367  of  spintherej 
from  Dauphiny ;  short  prismatic,  in  the  same  direction,  f  369,  lederitej  from  northern  New  York ; 
(c)  oblong  prismatic  in  the  direction  of  the  edge  2/2,  very  common,  f.  363-366 :  (d)  in  tho  direction 
of  the  edge  -1  /  -1,  f.  868  (from  Naumann);  e  in  the  direction  of  the  prism  4-i,  f.  371,  pictile,  and 
i  373  twin  from  Schwarzenstein ;  (/)  not  elongated,  of  which  f.  86h  is  one  example  among  many 
widely  different.  Besides  these  there  are  {g)  hemimorphic  forms,  as  in  f.  372,  the  planes  of  the 
opposite  extremities  of  the  crystal  ooing  unlike. 

Aoalyses:  1,  Klaproth  (Beitr.,  i.  245);  2,  3.  Resales  and  Brooks  (Pogg.,  Ixii.  258);  4,  Fuchs, 
(Ann.  Ch.  Pharm.,  xlvi.  319);  6.  H.  Rose  (Pogg.,  Ixil  253);  6,  Marignac  (Ann.  Oh.  Phys.,  IIL 
xiv.  47);  7,  Delesse  (Ann  d.  Mines,  IV.  vl  325);  8,  T.  S.  Hunt  (Am.  J.  Set,  II.  xv.  442);  9, 
Arppe  (Anal  Finake  Min.,  34) : 


1.  Passan,  bn. 

2.  " 

3.  Arendal,&n. 

4.  Schwarzenstein,  yto. 

5.  ZiUerthal,  yw?L  gn. 

t»  Piedmont,  GreenovUe 
1.        *•  '* 

8.  GrenviUe,  LederUe 
&  Fmgard,  Flnl.,  Im, 


Si  ft  Oa 

35  83  88      =101  Klaproth. 

30-63  42-56  25-00,  Jp'e  3-93=  1 02-1 2  Brooks. 

81-20  40-92  22-25,  te  6-06=99  43  Resales. 

32-52  43-21  24-18=99  91  Fuchs ;  a  =8-44. 

32-29  41-58  26  61,  ^e  0-96=101-44  Rose;  G.=8-585i 

82-26  38-57  27*65,  ^e  0-76,  Mn  076=  100  Marignaa 

30-4  42-0  24  3,  Mn  86=  1 00-3  Delesse. 

81-83  40-00  28-31,  ign.  0-40=100*54  Hunt;  a=3-5. 

81-08  43-67  21-76,  J'e0-75,]Slg  008,*1 1-05, Ign. 0*88=98-62 A- 


Pyr.,  etc< — ^B.B.  some  varieties  change  color,  becoming  yellow,  and  fuse  at  3  with  intu- 
mescence, to  a  yellow,  brown,  or  black  glass.  With  borax  they  afford  a  clear  yellowish- 
green  glass.  Imperfectly  soluble  in  heated  muriatic  acid ;  and  if  the  solution  be  concentruted 
alon^  with  tin,  it  liecomes  of  a  fine  violet  color.  With  salt  of  phoephorus  in  R,F.  gives  a  violet 
bead ;  varieties  containing  much  iron  require  to  be  treated  with  the  flux  on  charcoal  with  metal« 
He  tin.    Completely  decomposed  by  sulphuric  and  fiuohydric  acids. 

Obo. — ^Titanite  occurs  in  imbedded  crystals,  in  granite,  gneiss,  mica  schist,  syenite,  chlorita 
sc'iiist.  and  granular  limestone ;  also  in  beds  of  iron  ore.  and  volcanic  rocks,  and  often  associated 
with  pyroxene,  hornblende,  chlorite,  scapolite,  zircon,  etc.     Found   in  complicated  compound 

25 
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crystals  of  a  pale  green  color  and  transparent,  in  the  GriaonSi  Switzerland,  associated  with 
feldspar  and  chlorite ;  in  mica  slate  at  St.  Gothard ;  also  at  Kont  Blanc,  and  elsewhere,  in  the 
Alps ;  on  crystals  of  calcite  at  Gbalanches  and  Maromme,  in  Dauphlny  (the  spirUhere  H.) ;  in  small 
reddish  crystals  in  the  protogine  of  Pormenaz  and  Chamouni  {pictUe  Saus.) ;  in  large,  broad,  yel- 
lowish or  reddish-green  crystals,  with  colorless  apatite,  in  a  talcose  schist  at  Ala,  Piedmont 
{liffuriie) ;  in  pale  yellowish-green  transparent  or  translucent  crystals,  laoeolate  in  form,  lining 
fissures  in  titanic  iron  at  Arendal,  in  Norway  {aspideliie  Weibye);  at  Achmatovsk,  Urals ;  at  St 
Marcel,  in  Piedmont,  with  manganesian  epidote  and  romeine  {grterumte  Duf.,  anaL  6,  7) ;  at  YaL 
Maggia,  Piedmont ;  at  Schwarzcn stein,  Tyrol ;  at  Felberthal  in  Pinzgau ;  at  Frugard,  iu  Finland, 
of  a  brownish-black  color  (anaL  9).  Small  crystals  occur  in  syenite  at  Strontian  in  Argyleshire, 
near  Griffel  in  Galloway ;  at  Craig  Cailleach  iu  Perthshire ;  in  Inverness ;  near  Tavistock :  near 
Tremadoc,  in  North  Wales,  with  brookite ;  at  Crow  Hill,  near  Newry,  Ireland. 

Occasionally  it  is  found  among  volcanic  rodcs,  as  at  Lake  Laach  (aemeline  of  F.  de  Believne), 
and  at  Andernach  on  the  Rhine. 

Occurs  in  Canada  at  Grenville,  Elmsley,  Burgess,  and  Grand  Calumet  Island,  in  amber-oolored 
crystals ;  in  the  trachytes  of  Yamaska,  Sheflford,  and  Brome  Mt.^  In  Maine,  in  fine  crystals 
at  Sanford,  also  at  Thurston.  In  JTom.,  good  crystals  in  gneiss,  in  the  east  part  of  Lee ;  at  Bolton 
with  pyroxene  and  scapolite  iu  limestone ;  at  Pclham.  In  Cbnn.,  at  Trumbull.  In  N.  York,  at  Roger  s 
Rock  on  Lake  George,  abundant  in  small  brown  crystals,  along  with  graphite  and  pyroxene ;  at 
Gouvemeur,  in  black  crystals  in  granular  limestone  with  scapohto :  in  Diana  near  Natural  Bridge, 
Lewis  Co.,  in  dark  brown  crystals,  among  which  is  the  vnriety  iederite  (f.  369),  in  which  cleavage 
is  distinct  parallel  to  7;  the  crystals  are  sometimes  nearly  three  inches  square ;  at  Rosaie,  Si. 
Lawrence  Co.,  in  pale  red  and  brown  crystals  with  apatite,  pargasite,  and  feldspar;  in  Macomb  near 
Pleasant  Lake ;  in  Orange  Co.,  in  large  crystals  abundant  in  limestone,  near  Duck-cedar  pond,  in 
the  town  of  Monroe ;  near  Edenville,  in  light  brown  crystals,  sometimes  nearly  two  inches  across, 
in  limestone ;  five  miles  south  of  Warwick,  in  large  grayish-brown  crystals,  with  zircon,  horn- 
blende, and  iron  ore ;  also  in  small  crystals  a  mile  south  of  Amity ;  in  Westcliester  Co^  near 
Peekskill,  in  an  aggregate  of  feldspar,  quartz,  and  hornblende;  also  near  West  Farms,  in  small 
reddish-brown  prisms.  In  K.  Jersey^  at  Franklin,  of  a  honey-yellow  color.  In  Pean^  Bucks  Co, 
three  miles  west  of  Attleboro*,  associated  witli  tabular  spar  and  graphite. 

The  crystallization  was  first  clearly  made  out  by  G.  Rose  in  1821.  For  recent  observations 
see  R.'  &  M.  Min. ;  Descl  Min. ;  Hessenberg  Min.  Not.,  Nos.  i.  to  vii ;  v.  Rath.,  Pogg^  cxv. 
46G.  Breithanpt  states  tbat  much  sphcne  is  triclinic  (Handb.,  n.  744,  B.  H.  Ztg.,  xxv.  107).  Fig. 
87u  above  is  ideal,  being  intended  to  exhibit  the  relative  positions  of  the  planes  on  the  fundamental 
prism,  and  the  letters  used  on  the  planes  by  authors,  as  well  as  the  symbols.  Fig.  3G8  is  from 
Naumann,  drawn  alter  his  view  of  the  fundamental  form ;  and  fig.  373  (from  Hessenberg;  is  smii- 
lur  ill  this  respect,  but  a  side  view. 

Alt, — Sphi'ne  occurs  of  little  hardness,  dull  in  lustre,  and  hydrated  from  alteration.  Crystals 
of  this  kind,  found  in  a  decomposing  feldspar,  with  zircon  at  Green  River,  Henderson  Co..  N.  C, 
have  been  named  by  C.  U.  Shepard  (Am.  J.  ScL,  xxiL  96,  1866)  Xajithtiane,  Color  pale  yellowish- 
white;  H.=:3*6;  G.=2*7— a-0,  and  stated  to  contain  12-5  p.  c.  of  water.  Also  occurs  altered  to 
steatite. 

Artif.— Formed  in  crystals  by  heating  together  3  Si,  4  ¥i,  and  chlorid  of  calcium,  the  composi- 
tion of  them  (I)  Si  30*5,  li  41*7,  Ca  27*8=100;  and  the  manganesian  (greenovite)  by  adding 
chlorid  of  manganese  (Hautefeuille). 

330.  Ghothttb  Dana,  (Titanite  P.  Groih,  Jahrb.  Min.,  1866, 44.)  P.  Groth  has  shown  that  the  ti- 
tanite-like  mineral,  from  the  syenite  of  Plauen  Gruud  near  Dresden,  differs  in  composition  and 
cleavage  Irom  ordinary  sphene.  The  form  is  monodinic  in  habit,  being  somewhat  like  f.  863  and 
367  ;  but  there  is  distinct  cleavage  parallel  to  one  2,  and  little  distinct  parallel  to  the  other.  The 
angles  are  2  A  2  =  136°;  2  on  l-i=155°  19'  to  166"  20';  l-i  on  i-i  about  162°.  H.=6  5.  G.= 
3-5-i — 3 '60.  Lustre  vitreous  to  greasy.  Color  clove  to  blackish-brown;  in  thin  splinters  reddkb- 
brown  and  translucent.     Tlie  altered  mineral  is  isal^lla-yellow  to  pale  yellowish-brown. 

Composition  according  to  Groth  (L  a):  (|)  Si  SO-51,  ti  81*16,  Fe  583,  Xl,  Y  244,  iln  1-02,  (h 
31'34=102'30.  It  gives  the  0.  ratio  for  R,  £(,  Ti,  di,  895  :  3  23  :  12'16  :  16*16,  or  for  bases  (ti 
included)  to  silica,  2484  :  1 6*1 5=3  :  2.  The  general  formuk  is  therefore  (It'  £tt,  II)  ^i.  The  anaiy- 
sis  corresponds  very  nearly  to  8  Si,  6  ti,  I  HL  9  (Oa  ftn).  It  is  therefore  a  tatanite  in  which 
one-half  of  the  bases  consists  of  30a'+ 1  (Pe,  Al).  If  not  a  result  of  alteration,  and  the  cha^ 
acter  of  the  cleavage  is  a  constant  one,  it  should  rank  as  a  distinct  species. 

Castellite.    Castellit  Breith,^  B.  H.  Ztg.,  xxv   ll-"^,  1866.    Monoclinic.    In  very  small  and  ex 
ceedingly  thin  8-sided  tables,  having  for  the  angles  of  the  rhombic  prism  118"  and  62°.   Cleavage 
prismatic?     IL=5*d — 6.    G.  =3*150.    Lustre  vitreous,  somewhat  adamantine.     Color  wine-yel- 
low to  wax-yellow;  streak  colorless.    Fragile. 
According  to  Plattner  it  acts  B.B.  like  titanite,  giving  evidenoe  of  the  presence  of  titanic  add. 
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bmev  and  sQiM,  bat  with  lose  of  the  first  and  more  of  the  last  than  in  sphene.  Oocors  in  the 
phonolite  of  HolBDldQk  Mtn^  near  Proboscht,  and  in  that  of  Sdlodus — a  rock  containing  also  eani- 
din,  hornblende,  angiie^  iknemte,  and  apatite. 

331.  EBILHAnrrB.     KeOhaait  A.  Srdmann,  Ak.    H.  Stockh.,   856,   1844.     Yttrotitanit 

ScheenfTj  FQgg.»  bdil  459,  1844. 

MonocHnic,  and  near  spliene  in  angles.     {7=<?  Ai-t=122°,  /A/=114' 
(calc.  from  /A  i't)  (fig.  374)  ;  I A  i-i= 
147°,  Oa2=143°  30',  /A 2=153°  30', 
-2  A-1 =149'',  i4  A  2-i= 125°,  from  mea- 
Burements  with  the  common  goniometer 


by  D.  Forbes ;    0  A  7=114^  ^^  , 

(9a-1=]  ~  ■     ■    " 


and 


=140°  42',  from  calculations  by 
Hansteen ;  faces  of  the  crystals  rather 
rough.  Twins  ver^  common :  plane 
of  composition  i-i  (hg.  375).  Cleavage 
gnite  distinct,  parallel  to  2. 

H.=6-5.  G.=3-519  to  3-72,  D.  Forbes;  3-69,  Scheerer;  3-716— 3-733, 
Earamelsberg.  Lustre  vitreous  to  resinous.  Brownish-black ;  in  splin- 
ters browni5i-red  and  translucent;  also  dull  brown  and  pale  grayish- 
brown.     Streak-powder  grayish-brown  to  pale  dirty  yellow. 

Comp, — (ft')^  I  fi)^^  having,  like  sphene,  titanium  among  the  basic  metals;  but  containing  the 
seaquioxjd  alumina,  and  traces  of  glucina,  and,  besides  lime,  the  protpxyds,  jttria,  protoxjd  of  iron, 
eta 

Analjsea:  1,  %  Erdmann  (L  c);  3,  D.  Forbes  (Edinb.  N.  Phil  J.,  II.,  i.  62,  and  iii.);  4,  5, 
Rammelsberg(Pogg.,  CYL  296): 


Jfaaawe 


gi        ¥i  $1        Pe  »u 

3000  2901  6-09       6-36         0*67 

29*45  28-14  5*90       6*48        0*86 

31*33  28*04  8-08  teQ-SI  Mn  0*28 

29-48  26  67  5*45       6*75          ir. 


^e 
0-32 
0-63 


fie 


0*52 


Ca 

18*92 
18-68 
19*56 
20-29 


5.  Cryst       28*50     2704    6*24      590 


9*62=100-98  Erdmann, 
9-74=99-88  Erdmann. 
4*78=99*41  D.  Forbes. 
8*16,  Mg  0*94,  k  0-60,  ign, 
0-54=98-88  Ramm. 
17*15  12-08,   Mg    tr.,   ign.   3*59= 
100-50  Ramm. 


Rammelsberg^s  analyses  afford  for  the  oxygen  ratio  between  sQica  and  the  other  ingredients, 
anal  4,  15-72  :  22*94=2  :  3,  and  anaL  5,  15*20  :  22*71=2  :  8;  conforming  to  the  other  analyses 
in  the  fundamental  ratio  of  the  species. 

Pyr.,  etc — B.B.  fuses  with  intumescence  easily  to  a  black  shining  glass.  Yields  an  iron-col- 
ored glass  with  borax,  which  in  the  inner  flame  becomes  blood-red.  With  salt  of  phosphorus 
gives  an  iron  color  and  a  silica  skeleton,  and  in  the  inner  flame  a  yiolet  bead.  Reaction  of  man- 
ganese with  soda.    Decomposed  by  muriatic  acid. 

Obs. — ^Oocurs  near  Arendal,  Norway;  at  Bu6e,  Arkeroe,  Alve,  and  Narrestoe,  in  a  feld- 
Bpathlc  rock,  both  in  crystals  and  massive.  Crystals  weighing  2|  lbs.,iind  masses  of  15  to  20  lbs., 
are  mentioned  by  Forbes.  A  dull  brown  massive  kind  fh>m  Alve  gave  G.=3-72;  and  a  pale 
grayish-brown  8'6o3 ;  a  specimen  from  near  Narrestoe,  G. =3*5 19.  The  Alve  keilhauite  has  two 
cleavages  inclined  to  one  another  138"  (Forbes  &  Dahl,  Nyt.  Mag.  f.  Nat,  xiil).  Also  from 
Snarum,  Norway. 

Named  after  ProC  Eeilhau  of  Norway. 

332.  TSOHBFFBlNim.    ?  Mineral  de  Goromandel  Beud.,  Tr.,  u.  662,  1832.    Tschewkinit 

a  Bode^  Beis.  Ural,  iL  1889. 

Massive,  amorphoas. 

H.=5--5-5.  a.=4-508-4-649,  Q.  Eose ;  4-5296,  H.  Rose ;  after  heating, 
in  powder,  4'615 ;  after  ftision,  4'717.  Lustre  vitreous.  Color  velvet-blacK, 
Streak  dark  brown.     Subtranslucent  to  opaque. 
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Comp. — Essentially  (k\  U),  S)  ^i,  for  the  Ural  tscheffkinite,  as  in  koilhauite.  Analyses :  I, 
H.  Bose  (Pogg.,  hdL  691) ;  2,  Hermann  (Bull.  Soa  Nat.  Mosoou,  xudz.  57) ;  3,  Beudaut  (Tr.,  I  c) ; 
i,  A.  Damour  (Bull.  G.  Fr.,  xix.  550,  1862): 

Si      Ti       iTh      t       te       Jfiln    ^  Ce,La,l)i   Mg  Ca  fe,Sa     fl 

1.  Ural  (f)21-04  2017 11*21     053   4509     0-22  3-50    0*12    =101-88  R 

2.  "        20-68  16-07  20-91  2-50      917     0-75  8-45     2280     8-25    0*42 =10o  Harm. 

8.  Africa    19-0       8*0 5Pl9-0  Ml-2      36-0       80     1 1-0=  102-2  Beud. 

4.      "         19-03  20-86 7-96     0*38    38-38     027  4-40 1-.30  =  100-30  D. 

Hermann  showed  that  the  mineral  contained  thoria,  and  that  Rose  had  included  it  in  his  titanic 
acid  and  oxyd  of  cerium;  his  0.  ratio  for  tl  (including  the  thoria),  Ti,  Si  is  lo  44  :  6*38  :  10-92=: 
15  :  9  :  16,  and  hence  for  R+ li,  Si,  3  :  2,  whence  the  above  formula.  Rose's  analysis  corresponds 
to  the  same  general  formula. 

0.  The  Ooromandcl  mineral,  referred  hejre  by  Damour,  affords,  according  to  him,  the  O.  ratio  for 
ft+fi  +  lt,  Si=-2  :  1 ;  and  for  ft,  fi,  lt=2:  1:2;  whence  the  formula  (|  ti*+i  fi+f  ft*)*  Si'. 
The  alumina  is  left  out  of  consideration  as  an  impurity.  But  including  it,  the  0.  ratio  for  bases 
and  silica  is  20*65  to  10'14.  sustaining  still  better  the  ratio  2:1.  Damour  has  made  a  new 
examination  of  the  mineral,  and  directly  ascertained  the  absence  of  thorium  (letter  to  the  author  of 
April  24,  1867);  he  further  observes  that  a  little  hi  and  La  are  probably  present  with  the  Ce. 
Desdoizeaux  states  that  the  mineral  is  not  homogeneous,  it  consisting  of  a  brown  material  not 
actmg  on  polarized  light,  and  small  colorless  grains  wliich  are  strongly  doubly  refracting.  The 
mineral  has  IL=5-5— 6;  G^.=4-26;  lustre  vitreous,  Inclining  to  resinous;  color  brownish-black; 
Bubtranslucent. 

Pyr.,  etc. — B.B.  glows,  then  intumesces  strongly,  becomes  brown,  and  fuses  to  a  black  glass. 
(Mves  with  the  fluxes  reactions  for  iron,  manganese,  and  titanic  acid.  Gelatinizes  with  muriatic 
acid.  The  Ooromandol  mineral  in  a  closed  tube  yields  a  little  water.  B.B.  fuRCC  with  intumes- 
cence to  a  black  scoria,  feebly  magnetia  With  sfdt  of  phosphorus  it  gives  in  RF.  a  pale  bro^n 
glass,  opaline,  which  becomes  milky  in  the  O.P.  With  borax  it  affords  a  hyacinth-brown  glass, 
transparent  in  the  R.P.  and  pale  brown  and  opaque  in  the  O.F.  Attacked  readily  by  nitric  acid 
especially  if  heated,  depositing  gelatinous  silica  mixed  with  titanic  acid  and  blade  grains  of 
titanic  iron. 

Ob6. — From  the  Hmen  Mountains  in  the  Urals ;  only  a  few  specimens  have  been  found.  The 
tschefifkinite  in  collections  is  mostly  uraUyrihitey  which  it  much  resembles.  Also  from  the  coast 
of  Coromandel,  w^hence  it  was  long  since  brought  by  Leschenault 

Named  after  the  Russian  genersJ,  Tschevkin. 


333.  STAUROUTE.  Pierres  de  croix  de  Rohien,  N.  idees  sur  la  format,  d.  Foss.,  109,  1751 
(with  flgs.).  Basaltes  crystallisatus  pt  OronsL  (the  specimen  a  cross  of  two  brown  6-8ided 
crystals,  worn  as  an  amulet  at  baptisms  in  Basel,  and  called  Lapis  crucifery  and  Easier  Taufstein\ 
Min.,  70,  1758.  Schorl  cruciforme  pt.,  Pierres  de  croix,  de  Lisle,  Crist,  1772,  1783  (with  figs.), 
Staurolite  Delameth.^  Sciagr.,  i  298,  1792.  Grenatite  (fr.  St  Gothard),  Saussure,  Yoy.  Alpes, 
g  1900,  1796.    Granatite.    Staurolith  Karst,  Tab.,  22,  1800.    Staurotide  R,  Tr.,  iii  1801. 

Orthorhombic.     /A  7=129°  20',  0  A  l-z=124°  46' ;   a:h:  <?=l-4406  : 
I  :  2-11233.     Observed  planes  :  0 ;  vertical,  /,  i-l ;  dome,  1-z. 

0  A  1-1=124°  46' 

0  A  1=90 

0  A  i-i=90 

/A^-^=115  17 

0  A  f-J,  comp.-face,=134  21 

^AJ-I  "         =119  23 

/A  7,  meas.,  128  30-129  30 


376 


377 


378 


^^ 


if 


Cleavage  :   i-i  distinct,  bnt 
interrupted ;   I  in    traces. 
Twins  cruciform :  1,  composition-face  f-i  (f.  377) ;  2,  composition-face  |-| 
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(f.  378),  [Making  f-J  and  f-f  the  planes  1  -i  and  1,  on  the  grouna  that  twinning 
nsuali?  takes  place  parallel  to  the  fandamental  or  diagonal  planes  of  cnrstals, 
then  1  above  is  i^,  and  the  true  7  A  /=:109°  14',  whence  a' :  h  \  (?'= 
14406  :  1  :  1-4:082  (=:|c).]  Crystals  often  with  rough  surfaces.  Massive 
fonns  unobserved. 

H.=7 — 7'5.  G.=3-4— 3*8.  Subvitreous,  inclining  to  resinous.  Color 
dark  reddish-brown  to  brownish-black,  and  yellowish-brown.  Streak  uncol- 
ored  to  grayish.  Translucent — nearly  or  quite  opaque.  Fracture  conchoi- 
dal.    Optic-axial  plane  i-% ;  bisectrix  positive,  normal  to  0. 

Oomis  Var.— O.  ratio  for  ft(+fi),fi,  §i=l  :  ♦  :  2^;  for  bases  and  sUica  2:1;  whence (i&" 
-«-f5l)*§i»=(if  3&=ffi[+JMg-f.Jfe)SUica28-3,  alumina  51 '7,  protoxyd  of  iron  158,  magnesia 
2-i,  waler  1-7=100.  Exdnding  tho  water,  tlie  formula  may  be  (Fe*  Xl)*Si'+f  ft'Si,  equivalent 
to  a  2  :  1  silicate  containing  a  Uttle  (Mg,  fe)'  Si  (chrysolite) ;  or  (jf^e*,  il)*  8i*+  A  (ft*,  *1)  Si,  that 
is,  the  same  2  :  1  sOicate  with  a  little  gehlonite. 

Thd  eariy  analysts  made  the  iron  all  scsquiozyd.  Mitscherlich  has  pronounced  it  (J.  pr.  Oh., 
IxxzTL  \)eU  pfotozyd  in  the  staurolite  of  St.  Gothard,  Airolo,  and  Brittany.  Rammelsberg  found 
\  >iiriety  of  ratios  in  his  analyses  of  the  mineral  from  other  localities,  the  silica  varying  from  27 
toorcr  5(1  per  cent  But  G.  Lochartier  has  ascertained  that  staurolite  contains,  uniformly,  some 
water,  separable  only  at  a  high  heat ;  and  that  the  variations  are  due  to  impurities^  the  powder 
DDder  the  micrascope  being  distinctly  a  mixture  of  two  or  more  minerals,  and  the  action  of  tluo- 
lijdric  add  on  name  crystals  making  them  cellular,  or  even  spongy  and  fragile.  After  piirifymg 
the  staurolite,  the  proportion  of  silica  was  nearly  constant,  and  the  specific  gravity  was  3'70— 3*76. 
(See  below.) 

Tar.  1.  Ordinary,  2.  ZinoSiaurolUe  (anal  27) ;  found  at  Canton,  Ga.,  in  slender  crystals,  ^  in. 
loog  and  a  line  or  less  thick,  having  a  yellowish-brown  to  cinnamon-brown  color;  G. =3*792. 
The  crystals  have  the  planes  ^  0,  t'-l.  3.  Manganese- StauroliU^  Nardmarkiie  (anal.  28) ;  from 
doiomite  in  Nordmark,  Sweden,  of  chocolate-brown  color,  with  H.=6-5,  G.=8'54,  and  presenting 
the  usual  crystalline  form.  Its  easy  fusibility  is  reason  for  here  giving  this  variety  the  distinctive 
name  ISordmarkHe. 

Analyses :  1.  Elaproth  (Beitr.,  v.  80) ;  2,  Lohmeyer  (Pogg.,  Ixil  419) :  8,  Mariguac  (Ann.  Gh. 
i1ij8^  ILL  xiv.  49);  4-7,  Jacob8on(Pogg.,  lxU.419);  8,  9,  12,  Rammelsberg  (ib.,  cxiii.  699);  10, 11, 
Wislicenns  (J.  pr.  C^.,  zdii  26i>);  13,  14,  Jacobson  (Pogg.,  Ixviii  414);  15,  Rammelsberg  (1.  c.); 
1*;  Taoqueliu  (J.  d.  M.,  viiL  864);  17,  18,  Jacobson  (l.  c.);  19,  20.  Rammelsberg  (L  c.);  21,  22, 
Jacobson  (L  a) :  23-26,  Rammelsberg  (I  a) ;  27,  Genth  (Am.  J.  Scl,  II.  xxxiil  198) ;  28,  PaykuU 
((£fv.  Ak.  H.  Stockh.,  1866) ; 


3L1       Fo        Sin     te      iHg 


1.  ^  Gothard,  rtd  27*0a 

2.  »*  datrhr,  2702 
X  "  28-47 
♦.           "  30-31 

5.  "  30-91 

6.  "  29-72 

7.  "  29-18 

8.  "  brown  29-60 
9     «*  35-05 

10.  "  27-95 

11.  "  27-90 

12.  MassaehnsettB,  hk.  28*86 

13.  Airok),  Uack  83*45 

14.  •*  32-99 

15.  "  43-26 
itu  Brittany  83-00 
n.       "  39-19 

18.  »•  40*36 

19.  "  60-75 
t'>.  Pitkaranta  51*32 
n.  Polevskoi,  Ural  88-68 
t%.  "  88-33 
:^.  Goldesstein,  hn.  35*15 


52-25  18*60  0-25 
49-96  20-07  0-28 
53-34  17-41       0-31 

46-80  18-08      

48-6H  15-37  Si  1-19 

54*72  15*69      

52-01[17-58]     

48*53     4*25 1£  (»-96 
5*21"    «r. 

458     

4-90      

3*20  M  1*28 


44*18 
54-26 
64-42 
49*19 


11*50 

11-48 

9*91 

9-96 

13-32 


47"23  16*51 

47*92  16-65 

40*45  2-40 

44*00  18  00 

44*87  15-09 

44*22  15-77 

34*86  2-86 

34*30    


10-92 

l-«0  

0-17  

0-10 

tr. 
MO-42 


10  45- 
1101 


47-43  16-06      

45-97  14-60     

44-02    0-88  M  1-41 


12-16 


ign. 

=98-00  Klaproth. 

=97-33  Lohmeyer. 

0  72  =100-25  Marignac. 

S-16  ,  Ca  (rl3=97*4«  Jacobson 

1-33  =99-48  Jacobson. 

1-86  =101-98  Jacobson. 

1  -28  =  loo  Jacobson. 

812  0*76=98-72  Ramm. 

2*86  0-95=99-73  Ramm. 

2-80  =99*50  Wislicenua. 

2*97  =100-15  Wislicenua. 

2-24  0*43=98-52  Ramm. 

1-99  =99*  18  Jacobson. 

l-ee  =99  22  Jacobson. 

2*09  0*45=99*57  Ramm. 

,  Oa  3-84=94-84  Vauq. 

0-32  =99*64  Jacobs6n, 

=100-44  Jacobson. 

1-80  0-38=101*10  Ramm. 

2-32  0-59 =99-96  Ramm. 

2-44  =103-61  Jacobson. 

247  =  101*37  Jacobson, 
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Si        ^\ 

9e 

l^n 

te 

Mg 

ign. 

24. 

Franoonia,  hn. 

36-36  48-67 

2-27 

ir. 

1305 

2-19 

O'27=101'8ORanira. 

25. 

Litchfield,  Ct,  hk. 

86-92  42-92 

1-86 

0-70 

12-80 

2-93 

1-00=98-82  Ramm. 

26. 

Lisbon,  N.  H. 

49-10  37-TO 

ir. 

10-69 

1-64 

0-68=99-81  Bamm. 

27. 

Canton,  Ga. 

(S)  28-82  49-21 

9-51 

016 

3-22 

1-47,  2n  7-13,  ti  0-84,  Cu  Ag 
<r.=  100-36  Geuth 

28.  Nordmapk, Sweden     3606  86-18  13-7351 11-61 2-5 1  =99*08  PajkulL 

In  No.  2,  G. =3-737 -3-744;  4-7,  G.=3-797  in  pieces,  3-744  in  powder;  12,  G.=3-772;  13 
14,  G.  =  3-6«— 3-73;  17,  18,G.=3-628;  20,  G.=3-265;  21,  22,  G.=8-54a,  3-688;  23,  G.=3-66; 
24,  G.=3-764;  26.  G.=8-622;  26,G.=3-413;  27,  zinc-staurolite,  G.=8-"92. 

Lechartier  obtained  (Bull.  Soc.  Ch.,  II.  iii.  376)  the  following  results  after  purification  : 


1,  2.  St.  Gothard. 

8,  4.- Brittany. 

6.  Quimper. 

6.  Bolivia. 

Silica 

28-21          28-48 

28-16         28-98 

29-16 

29-07 

Ign. 

1-60            1-60 

1-55           1-48 

1-49 

1-80 

Sp.  Gr. 

3-75            3-74 

8-75           3-70 

8-76 

Before  purification  the  silica  obtained  by  him  was  for  2,  36-30;  3,  46*21—64*16;  4,  49-39;  5, 
41*36  p.  &  No8.  3,  4,  5,  6  were  large  opaque  crjrstals.  He  observes  that  all  sta*arolite  contains 
titanic  add,  and  that  some  magnesia  is  present 

Pyr.,  etc — B.6.  infusible,  excepting  the  manganesian  variety  (anal.  28X  which  fuses  easily  to  a 
black  magnetic  glass.  With  the  fluxes  g^ves  reactions  for  iron,  and  sometimes  for  manganese. 
Imperfectly  decomposed  by  sulphuric  acid. 

Obs.— Usually  found  in  mica  schist,  argillaceous  schist,  and  gneiss ;  often  associated  with 
garnet,  cyanite,  and  tourmaline. 

Occurs  with  cyanite  in  paragonite  schist,  at  Mt  Campione,  Switzerland,  in  polished,  brown,  trans- 
lucent crystals ;  at  the  Greiner  mountain,  Tyrol,  in  simple  crystals  associated  wiUi  cyanite,  and 
sometimes  appearing  as  a  continuation  of  its  crystals,  parallel  with  them ;  near  Lake  Como ;  io 
the  Tyrol ;  at  GoJdenstein  in  Moravia,  brown  and  translucent ;  in  large  twin  crystals  in  Brittany; 
at  Tomduff  and  near  Killinoy  in  Ireland;  at  Oporto,  St.  Jago  de  Compostella,  and  at  other 
localities  mentioned  above. 

Abundant  throughout  the  mica  slate  of  New  England.  In  Maine,  at  Windham,  near  the 
bridge,  the  mica  slate  is  filled  with  large  crystals ;  also  at  Mt.  Abraham,  Hartwell,  and  WiD< 
throp.  In  K.  Hamp.j  brown  and  large  cryst.  at  Franconia ;  at  Lisbon,  abundant  in  mica  slate ; 
on  the  shores  of  Mink  Pond,  loose  in  the  soil ;  at  Grantham,  2  m.  from  Meriden,  of  a  gmy  color, 
In  Vermont^  at  Cabot  In  Mass.^  at  Chesterfield,  in  fine  crystals.  In  ContL,  at  Bolton,  Vernon,  Litoh< 
field,  Stafiford,  and  Tolland.  In  New  Fork,  small  crystals  at  the  Foss  ore 
37^  bed  in  Dover,  Duchess  Co. ;  also  three  and  a  half  miles  from  Nev 

York  city,  od  the  Hudson.  In  Penn.^  reddish-brown  cryst  abundani 
on  the  Wissaliiccon  8  m.  from  Philadelphia.  In  Cfeorgia,  at  the  lead 
mine.  Canton,  in  quartzose  mica  schist,  the  gang^e  of  the  lead  ore. 

Dr.  C.  T.  Jackson  has  described  a  variety  of  staurolite  in  teaselate^ 
crystals  like  chiastolite,  from  Churlestown,  N.  H.,  as  represented  ii 
the  accompanying  figure.    He  states  tliat  the  staurolite  mades  pasi 
by  insensible  shades  into  andalusite  modes,  where  the  mica  8lat< 
passes  into  argillaceous  slate. 

Named  from  trravpifj  a  croas,    Hauy*B  change  of  sUmroWe  to  stauroiide  was  neither  neoessan 
nor  reasonable. 
Alt. — Occurs  altered  to  steatite. 

334.  8OHORI1OMITB.  Sh^pard,  Am.  J.  ScL,  II.  il  251,  1846.  Ferrotitanite  Whitney,  J.  Kat 
Hist,  Boston,  vi  46,  1849.    ?  Iwaarit  KtUarga,  1861,  K  Nord.,  Yerz.  FinL  Mm.  1852. 

Massive,  without  cleavage. 

H.=:7-7-5.  G.=3-862,  Shepard;  3-807,  Whitney;  3-783,  in  coars( 
powder,  Kammelsberg ;  3'74:5,  fr.  Kaiserstuhl,  Clans.  Color  black,  some 
times  tarnished  blue,  and  with  pavonine  tints;  streak  grayish-black.  Lus 
tre  vitreous.     Fracture  conchoidal. 

Oomp.-^.  ratio  for  ft-f  fi+1^  (baaos\  and  silica=2  ;  1  nearly,  and  for  ft,  ft,  fi=4  :  4  :  ^ 
irhenco  (A  6a*-+- A  3Pe+ A  Ifi^)*  Sj*i  and  approaching  dosely  the  Ooromandd  tscheflfkinite.  bp 
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coDtaining  no  oerinm,  and  aesquiozyd  of  iron  in  place  of  alumina.  Whitney  deduced  Ca*  Si+ 
FeSi+Oa¥i*=Saica  24*9,  oxyd  of  iron,  21*9,  lime  Su-T,  titanic  acid  22*5=100.  in  Bammelsberg*! 
peoond  analjsia,  the  silica  wa8  determined  onlj  bj  the  1o8B|  and  in  two  of  the  other  analyses  there 
was  titanic  add  remaining  with  the  silica. 

Analyses:  1,  %  Whitney  Q-  c.);  3,  4,  BammelBberg  (Fogg.,  Izzvil  Ixxzy.,  and  Hin.  Oh.,  886, 
former  analysis  revised);  6,  Croesley  (This  Min.,  8d  edit,  092) ;  6,  Glaus  (Ann.  Ch.  Phaim.,  cttit. 
213): 


Si 

tl 

9e 

Mg 

Ca 

1.  Arkansas 

2506 

2il0 

21-58 

29-78=99-12  Whitney. 

2. 

27-89* 

20-43 

21-90 

80-05=100-27  Whitney. 

3. 

2609 

17-86 

25-36* 

1-55 

31-12=101-4s  RamnL 

4. 

[26-24] 

21-34 

20-11 

1-8H 

29-88,  Pe  1-57  =  100  Bamm. 

6.          " 

2ti-86» 

21-56 

22-00 

1-25 

30-72,  Mn  «r.=l01-8»  Orossley. 

6.  Kaiserstuhl 

29-55 

21*18 

18-08 

1-22 

251 3,  k,  ^fk  4-22=99-38  Glaus. 

*  With  some  Utanio  add. 

The  mineral  was  first  correctly  described  and  analyzed  by  Whitney.  Shepard  made  it  a  hy- 
drous Eilicate  of  sesquioxyd  of  iron,  yttria,  and  perhaps  thoria. 

Pyr.,  etc.— B.B.  fuses  quietly  at  8  to  a  black  glass.  Reactions  for  iron  with  the  fluxes.  Fused 
with  salt  of  phosphorus  on  charcoal,  with  tin,  in  the  inner  flame,  gives  a  violet  bead.  Gelatinizes 
with  muriatic  add,  the  solution  becomiug  violet  when  boiled  with  metallic  tin. 

Obs. — In  small  masses  with  elsoolite  and  brookite  in  the  Ozark  Mts.,  Magnet  Cove,  Arkansas. 
The  dodecahedral  crystals  reported  by  Shepard  are  black  garnets,  which  occur  with  it.  Found 
also  m  the  Kalserstuhi  in  the  vicinity  of  OberschafThauseu,  iu  phonolite. 

Named  from  a  resemblance  to  schorl  (black  tourmaline). 

IvAARiTE.  As  described  by  Nordenskiold  (Beskr.  FinL  Min.,  1855,  101),  it  has  the  characters 
of  Rchorloraite,  and  like  it  is  found  with  elseolite.  It  occurs,  he  states,  both  massive  and  in 
garnet-like  crystals,  is  lustrous  black  and  opaque,  with, the  lustre  adamantine;  has  H.=6'0,  and 
(x. =3-67—3*69.  The  mineral  is  stated  to  consist  of  6  Si,  3  lii,  2  Fe,  6  Ca,  which  corresponds  to 
the  0.  ratio  for  bases  and  silica  3  :  2,  instead  of  2  :  1,  the  schorlomite  ratia  B.B.  fuses  to  a  black 
glass.    From  Ivaara,  Fmland. 

336.  SAPPHIRXNB.  Sapphirin  (Ar.  Greenland)  Oieaecke^  Stromeyer's  TJnters.,  i.  391.    Sapphi- 
rine.    Sapphirin  pt  [rest  blue  Spinel]  Hauam,^  Handb.,  427,  1847. 

Orthorhombic  ?    In  disseminated  grains,  or  aggregations  of  grains. 
H.=7— 8.     G.=3"42— 3-48;  3-473,  Damour.     Lustre  vitreous.     Color 
pale  blue  or  green.     Translucent.     Optically  biaxial ;  and  dicBroic. 

Oqmp. — 0.  ratio  for  ft,  S,  Si =1  :  4  :  1 ;  for  bases  and  silica =5  :  1 ;  constituents,  3&g+4£l 
+  l|Si=Si]ica  14'5,  alumina  66*2,  magnesia  19*8=100.  The  biaxial  pohirization  shows  that  it  is 
not  impure  corundum  or  spinel.  Perhaps  (i  Mg'+i  sltl)^  Si* +6  3^1,  or  a  staurolite  with  corundum 
as  an  accessory.  Possibly  a  5  :  1  subsilicate.  Analyses:  1  Siromeyer  (Untors.,  I  891);  2,  3,  Da- 
mour cBuU.  G.  Soa,  IL  vL  317,  1849): 

i^e 

3-92,  Sin  0-63,  ign.  0-49=99-78  Stromeyer. 
2*09=99-34  Damour. 
1*90=99*44  Damour. 

Pyr.,  etc. — B.B.  alone  and  with  borax  infusible,  unaltered. 

Obfl. — ^Associated  with  mica  and  anthophyllite  at  Fiskenaes  in  Greenland. 

The  name  alludes  to  the  sapphire  color. 


Si 

£1 

Mg 

Ca 

1.     14-51 

6311 

16-85 

0-38 

«.     14*88 

63-31 

19*06 

_ 

3.     1484 

63-20 

19-50 

APPENDIX  TO  ANHYDROUS  SILICATES. 

136.  ETCTLTTmi.  Arsenik-Wismuth  Wem.,  Breiih.,  Lotzt  Min.  Syst,  23, 62,  Hoffin.  Min.,  lY. 
3L,  65,  1817.  Wismutblende,  Eulytin,  BreWk,  Pogg.,  iz.  275, 1827 ;  Handb.,  308.  Wismutischea 
Blende-Erz  BreWi^  Uib.,  66,  1880,  Ohar.,  289,  1832.    Kieselwismuth  Kersten^  Fogg.,  zzviL  81, 

1833.      Silicate  of  Bismuth.  Digitized  by  ^OOglC 


OXYGEN  COMPOUNDS. 

Isometric:  tetrahedral.  TJBiiallv  in  minute  crystals,  and  ed&ies  often 
rounded,  figs.  34,  36.  Observed  planes :  1,  <?,  2-2.  Cleavage :  dodecahe 
dral,  veiy  imperfect.  Twins :  plane  of  composition  paraHel  to  a  dodeea- 
hedral  face.  Crystals  often  in  groups.  Sometimes  globular,  and  colimmar, 
lamellai',  or  granular. 

H.=4-5.  G.=5'912— 6*006.  Lustre  resinous  or  adamantine.  Color 
dark  hair-brown,  yellowish-gray,  grayish-white,  and  straw-yellow.  Streak 
yellowish-gray  or  uncolored.  Subtransparent — opaque.  I?  racture  uneven. 
Kather  brittle. 

Oomp.— Probably  Bi^  §i*|  with  some  phosphate  and  fluoiid  of  iron,  Frankenheim.  Analysis  by 
Eersten  (Fogg.,  xxvii  81) : 

Si  22-23        Bi  69-38        P  3-31        Fo  2  40        »n0  30      HF,  fi,  and  loss  2-38=100. 

Pyr.,  etc. — In  a  matrass  decrepitates  and  affords  a  trace  of  water.  B.B.  fuses  to  a  dark-yeBow 
mass,  and  gives  out  inodorous  fumes.  Fuses  and  froths  od  charcoal,  staining  it  yeUowifth*browD, 
sometimes  with  a  tinge  of  green.  Fuses  readily  with  soda  to  a  button,  ac  first  greenish-yellow 
and  then  reddish-yellow,  and  finally  affords  metallic  bismuth.  With  salt  of  phosphorus  it  fuses 
to  a  yellow  globule,  with  a  silica  skeleton,  which  becomes  colorless  on  cooling. 

Ob«.— Found  with  native  bismuth  near  Schneeberg,  Saxony,  in  quartz,  and  at  Brannsdorf,  near 
Freiberg. 

Named  from  diAvrof,  easily  dissolved^  or  fusible. 

887.  ATELESTITE.    Breiih,,  Char.,  306,  1832. 

Occurs  in  small  monoclinlc  crystals,  at  Schneeberg,  with  euiytite ;  they  have  a  sulphur-yellow 
color,  adamantine  lustre,  H.  about  5,  and  are  transparent  to  translucent  Descloizeaux  obsenrcfl 
that  some  of  the  crystals,  having  the  form  of  a  rhombic  octahcdroUi  polarize  light  strongly. 

Contains  bismuth,  but  exact  composition  not  ascertained. 

338.  HYPOCHLORITE.   Sogenannter  Gruneisenerde  von  Schneeberg,  Hypochlorite  SchOler,  Schw. 
J.,  Ixvi  41,  1832,  Dissert  de  Ferro  ochr.,  etc,  JentB^  1832. 

Minute  crystalline ;  also  earthy.    H.=6.  G.=2-9— 3*04.    Lustre  vitreous,  feeble.    Color  green. 
Streak  light  green.    Brittle ;  fracture  even  to  flat  conchoidal 
COMP. — Analysis  by  Schiller  (I  c.) : 

Si  50  24        Si  14-G5        Bi  1303        te  10'54        f  9*62        l£n  ir. 

Perhaps  a  mixture  of  a  sUicate  of  bismuth  and  iron,  and  a  phosphate  of  alumina. 

B.B.  grows  dark,  but  infusible ;  a  yellow  deposit  on  the  coaL    Insoluble  in  acids. 

In  minute  crystals  and  grains,  or  massive  and  earthy,  with  native  bismuth  and  cobalt  ores,  at 
Schneeberg,  Johanngeorgenstadt,  and  Br&unsdorf,  in  Saxony. '  Also  reported  from  UUersieuth, 
Voigtlaud,  in  a  bed  of  limonite. 

Named  firom  hxoxXoipof^  on  account  of  its  green  chlorite-llke  color. 

838A.  ISOPYRE.     Turner,  Ed.  New  Phil  J.,  ill  263,  1827. 

In  compact  masses,  with  cleavage. 

H.=6— 6-6.  G.=2-9— 3.  Lustre  vitreous.  Streak  light  greenish-gray.  Color  grayish  oi 
relvet-black,  occasionally  spotted  red,  like  heliotrope.  Opaque — subtraneiucent  Fracture  flat 
condioidaL    Brittle.    Acts  slightly  on  the  magnetic  needle. 

CoMP.— 0.  ratio  for  fl,  S,  Si,  1  :  8  :  6,  as  in  labradcnte.    Analysis  by  Turner  (L  a) : 

Si  47-09        Xl  18-91     .   Fe  20-07        Ca  15-48        Cu  1*94 =98 '44. 

Part  of  the  iron  is  supposed  to  be  protoxyd,  judging  from  the  color  of  the  mineral 
B.B.  fuses  easily  to  a  magnetic  bead,  and  colors  the  flame  green.    A  silica  skeleton  with  salt  of 
phosphorus.    With  the  acids  decomposed  with  difficulty  and  imperfectly. 

Digitized  by  ^OOQ IC 


HYDROUS   SILICATES. 

IVom  St  Just,  near  Penianoe,  in  a  quartssose  granite  witn  lOumuiliDO  and  lin  ore,  n  pieces  two 
inches  in  diameter.    Also  in  breocia  on  the  Galton  Hill,  Edinburgh,  with  limonite. 


B.    HYDROUS  SILICATES. 

Arrangement  of  the  Species. 

L  The  General  Sechon  of  Hydrous  Silicates.  Includes  all  Hydrous 
Silicates,  excepting  the  Zeolites  and  the  Margarophyllites. 

1.  Bisilicates. 

2.  Unisilicates. 

3.  Subsilicates. 

U.  Zeolttb  SscnoN.  Feldspai*-like  in  constituents  and  oxygen  ratio; 
the  bases  being  alumina,  and  the  alkalies  and  alkaline  eai*th8  (K,  !]^a«  Oa, 
Ba,  Sr),  to  the  almost  total  exclusion  of  magnesia  and  iron ;  and  the  oxygen 
ratio  bietween  the  protoxyd  and  sesquioxyd  bases  being  1  :  3. 

III.  MARGAsoPHYLLriE  Section.  Micaceous  or  thin  foliated  when  ciys- 
tallized ;  and  plane  angle  of  base  of  prism  120^. 

On  aooount  of  the  uncertainties  with  respect  to  the  relations  of  the  water  in  hydrous  silicates, 
the  basis  for  a  true  classiiflcation  of  them  is  to  a  large  extent  wanting.  From  the  dominauoo 
among  anhydrous  silicates  of  the  g^nd  subdivisions  of  Bisilicates,  Unisilicates,  and  Subsilicates, 
Che  same  groups  might  be  reasonably  looked  for  among  the  hydrous.  But  the  formulas  of  very 
many  of  the  species  may  be  wntten  according  to  either  of  these  types,  by  making  more,  or  less,  or 
none,  of  the  water  basic;  and  consequently  all  attempts  to  define  the  limits  of  the  groups  m\ist  be 
at  present  unsatisfactory.  Crystallographio  and  other  relations  to  anhydrous  species  give  help, 
but  not  always  sure  guidance. 

The  following  examples  elucidate  some  of  the  reasons  for  referring  species  to  the  section  of 
Bisilicates  rather  than  that  of  Unisilicates,  or  the  reverse : 

LauinonUie  (Na  342,  beyond)  has  a  close  approximation  in  crystalline  form  to  pyroxene,  and 
this  suggests  a  relation  to  the  Bisilicates;  moreover,  its  formula  is  wholly  pyroxene-like,  if  tlie 
water  is  not  banic.  It  is  to  be  noted  that  part  of  the  w^ater  escapes  on  heating  to  100"  0. 
There  is  the  same  relation  in  form  between  pedoliie  and  pyroxene,  as  long  since  shown  by 
Frankenheini ;  and  the  same  formula  also,  if  the  water,  here  a  more  stable  constituent,  t5 
basic  Okenile  is  very  near  hornblende,  or  another  anhydrous  bisillcate,  in  its  crystallization ;  and 
it  is  also  like  it  in  formula,  if  ?uUf  the  water  is  basic.  In  each  of  these  cases  crystallography 
appears  to  show  whether  any  of  the  water,  and  how  much,  is  basic.  Again,  diopiaae  has  the 
anj^les  nearly,  and  the  bisilicate  ratio,  of  beryl,  if  the  water  be  not  basia 

Prdunte  has  an  affinity  in  its  crystallization  to  chrysolite ;  and,  if  the  water  is  ail  basic,  the 
oxygen  ratio  for  the  bases  and  silica  is  1  :  1,  or  that  of  a  Uuisilicate,  as  in  chrysolite.  Calamine 
is  approximately  isomorphoua  with  prehnite,  and,  moreover,  both  are  pyroelectric ;  and  the  oxygen 
ratio  is  1:1,  if  the  water  is  not  basic.  FaMunUe,  a  result  of  the  alteration  of  iolite,  is  equivalent 
to  iolite  plus  water.  Iolite  is  a  ^  silicate,  there  being  a  deficiency  of  base  for  a  true  unisilicate; 
but  the  added  water  just  fills  up  the  deficiency,  so  that,  if  the  water  is  basic,  the  species  is  strictly 
a  UnisUicate,  the  0.  ratio  for  ii,  H,  Si,  ^  being  1  :  S  :  5  :  I,  or  for  the  bases  :fi+fi+Il  and  silica, 
5 :  5=1  :  1.  There  seems  to  be  no  reason  for  questioning  this  basic  relation  of  the  water;  it 
is  probable  that  the  deficiency  of  base  may  lead  to  the  easy  absorption  of  water  so  characteristic  of 
Iolite.  Ill  other  alterations  of  iolite  still  more  water  is  taken  up,  so  that  the  0.  ratio  is  1  :  3  :  6  :  2 ; 
the  compound  is  apparently  the  same,  but  with  twice  the  proportion  of  \\'ater,  only  one>half  of  it 
in  this  case  being  basic  The  same  remarks  are  applicable  tu  margarocUte  and  other  hydrous 
micas  in  their  relations  to  musoovite  and  the  anhydrous  micas. 
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ApophyUUe  crystallizes  in  tetragonal  forms — forms  that  are  common  among  anhydrous  Unisil 
cates,  and  are  unknown  among  Bisilicatea.  The  species  is  therefore  arranged  beyond  as  a  Un 
silicate,  but  as  a  representative  of  the  Scapolite  group  of  anhydrous  silicates.  TrUumiU  and  ThoH 
ore  i9om€iric  species,  and  related  to  helvite  and  garnet;  and  they  are  Unisilicates,  like  garnet,  i 
the  water  be  not  baaic 

From  these  examples  it  is  apparent  that  the  facts  give  only  probable  conclusions.  It  is  to  I 
Loijcd  that  chemistry  will  soon  furnish  principles  that  are  encumbered  with  less  of  doubt 

The  group  of  Zeoliiea  includes  species  that  are  feldspar-like  in  havuig  among  them  the  oxygei 
ratios  for  the  protozyds,  alumina^  and  silica  1  :  3  :  4,  1  :  8  :  6,  1  :  3  :  8,  1  :  3  :  9,  1  :  3  :  12,  wit 
the  only  difierence  that  water  is  present  iu  addition.  They  are  therefore  sometimes  spoken  of  a 
representatives  among  hydrous  silicates  of  the  anhydrous  feldspars.  But  this  inference,  thougl 
apparently  sustained  by  the  oxygen  ratios,  is  far  from  right  It  assumes  that  the  water  is  not  basi< 
11'  it  be  basic,  then  the  species  may  be  ordinary  Bisilicates  or  TJuisilicates,  quite  remote  from  th 
feldspars.  Looking  to  the  crystallization,  it  is  found  that  there  is,  in  fact,  nothing  whatever  to  sus 
tain  the  relation  to  the  feldspars.  The  species  of  the  Feldspar  group  are  almost  identical  in  angle 
and  physical  characters ;  while  ihe  zeolites  are  exceedingly  diverse  in  both  respects,  and  none  havi 
the  feldspar  form  or  angles.  Nearly  all  the  systems  of  crystallization  are  represented  among  them 
and  with  a  very  wide  range  in  angles.  The  feldspars  have  the  prismatic  ang^e  near  120' ;  wbili 
the  zeolites  that  approach  the  feldspars  most  nearly— that  is,  the  StUbiie  group,  in  which  the  oiy 
gen  ratio  is  1  :  3  :  12,  and  the  crystallization  is  in  port  oblique — have  the  prismatic  angle  near  90 
iu  one  specie?,  and  from  ISO'  to  I2i6°  in  others.  The  hexagonal  species,  chabazite,  levynite,  Bn( 
gmelinite,  usually  made  a  subgroup  among  the  zeolites,  have  widely  different  rhombohedral  angles 

While,  then,  ^ere  is  seeming  unity  in  the  group  of  zeolites,  there  is  actually  the  widest  di\ier 
sity ;  and,  when  f\illy  understood,  they  will  probably  have  their  places  among  the  Unisilicates  an« 
Bisilicates  of  the  first  section.  Analcite,  which  is  included  among  the  zeolites,  is  related  in  form 
to  the  feldspars,  and  in  both  form  and  formula  (the  water  being  excluded)  to  the  anhydrous  sili 
cate,  leucite. 

The  MargaivphyUiUs  appear  to  constitute  a  strictly  natural  group,  although  under  a  yery  van* 
ous  chemical  constitution.  They  are  foliated  in  structure  like  the  micas,  and,  like  them,  have 
the  plane  angle  of  the  base  of  the  prism  120",  the  crystallization  being  either  hexagonal  or  pris^ 
matic,  with  the  angles  of  base  i20'  and  60°.  They  include  talc  and  pyrophyllite,  margurodlte  and 
other  hydrous  micas,  chlorite,  morgarite,  eta;  with  also  kaolinite  and  serpentine,  which  hav* 
the  same  crystallization ;  and  to  these  are  added  some  species  not  yet  known  in  Ihie  crystallized 
state,  which  appear  to  be  chemically  allied  to  the  margarophyllites.  The  true  margarophyllitefl 
are  below  5  in  hardness ;  greasy  to  the  feel,  at  least  when  finely  powdered ;  and  not  sparry  in 
appearance  when  massive,  unless  through  pseudomorphism,  iu  which  case  this  sparry  character 
is  that  of  the  original  mineral  altered  to  m^e  them. 


I.  GENERAL  SECTION  OF  HYDEOUS  SILICATES. 


ARRANGEMENT  OF  THE  SPECIES. 

The  oxygen  ratios  of  the  species  are  given  after  the  tables  of  formulas;  the  1st  oolnma,  the 
0.  ratio  for  6,  S,  Si,  ^;  2d  column  for  ft+fi  (or  bases),  Si,  ^.  After  the  ^  m  the  latter 
column,  a  fraction  is  added,  giving  the  proportion  of  the  water  that  is  requured  to  be  added  to  the 
bases  to  make  the  ratio  that  of  the  formula.  In  pedolUef  for  example,  all  the  water  is  to  be  added 
to  the  bases ;  this  makmg  the  ratio  of  bases  to  silica  6  + 1 :  12=1  :  2. 

L  BISILICATES. 

L  PECTOLITE  OR  PYROXENOID  GROUP.  Monodmic,  and  isomorphous  with  the  Amphi 
bole  group  (p.  207). 

839.  Pbctoutb  (f  (Ca,Jfa)+ifi[)Si  Sie|e,|(ifi,+t(Na„€a)) 

840.  XoNALTiTB  CaSl+iA  6i0|0s|ea+iaq 
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S41.  Qkenitb 

342.  Gtboute 

343.  Lauhontttb 
343A.  Lbohharditb 


ttCa'+iXl)8i*H-3fl 


II.  DIOPTASE  (OR  BBETLLOID)  GBOUP.    Hexagonal. 


344.  Gataflkhtb 

345.  DiOPTASI 
846.  Chrtsooolla 

347.  Aupub 

348.  conaettb 

IIL  PICBOSIOKE  GBOUP. 

849.  PlCBOSMINE 

350.  Spabaitb 


(i(Sra,Ca)*+t2r)g?+liH 

CuSi+H 

CuSi-h2fl 

(i(Si,Mg)+ifl)Si 


figSi+ifi 

(fiiigH-i]a[)8i+4]a[ 


6ieHV|(iH,+i6a)4-iaq 
6ie|ev|(iH.i  +  |ea)  +  aq 
Sie|e,|liea-|-f  ^Al)H-aq 


6ie|e,|(i(Na„ea)  + 1  y&)  +  aq 
6iG|es|6u  +  2aq 

6ie|e,|(4H,+  t(}fi,Mg)) 


6ie|e,|Mg+i  aq 
6ie|e,|(iH,  +  tMg)+iaq 


Appendix.— Zol—SH^  Ptrallolitb,  Picbophtll,  Thatbrsblutf,  Pitsabanditb,  Strakoott. 
ZTTE,  Mosradite;  357,  Nbolite,  9  Ag,  £1,  9  Si,  4i  ]ft;  358,  Palioorskhb,  6  Mg,  5  ii^l,  24  §i,  18 
fi;  359,  Xtlotile,  Mg,  ^e,  Fe,  Si;  360,  Anthosidbriti;  Pe,  Si,  & 


II  fiSi  n 

&S  Si  ti[ 

B  S  Si 

fi 

EfiSi  A 

Pectolite         5        12    1 

6     12     l(i) 

CatapleUte 

2    6 

2 

1     2     J 

Xonaltite        4          8    1 

4      8     1 

Dioptase 

2 

1 

1     2     1 

Okenifce           1         4    2 

1      4    2(4) 

ChrysocoUa 

2 

2 

1     2    2 

LaumonUte     13    8    4 

1      2     1 

Picroamine 

2 

i 

1     3    i 

Uonhardite(?) 

Spadaite 

12 

4 

5  12    4(i) 

ILUNISILICATES. 

L  CALAMINB  (OR  CHRYSOLITHOID)   GROUP.     Orthorhombla     Approximately  isomor- 
phouB  with  chrysolite. 

Za'&i+tL  6i|e4i(Zn,  +  aq 

(ifg,*e)«Si+ifi  6i|e4(Mg,Fe),+iaq 

(ifi>+tCa*+|il)«8i«  Si|e,|(ifl.  +  tea+|/JAl), 

(J(Oa,  Sra)' + i  (5l,Fe))«  Si«+ 2  fl  Si|e4Ki  (Na,.  6a) +}/?(!«, Fe)). 

iL  THORITE  (OR  HELYirOID)  GROUP.    Isometria 

865.  TRrroiOTR  Si,  Ce,  La,  fH,  fi,  eta 

see.  Thoritb  ¥hSi+Iitl[ 

867.  Cbrite  (Ce,  La,  f)i)*  8i+tt 

868.  EBDKAinniB 


361.  Oalavixe 

862.  YlLLASSITI 

363.  Pbehnttb 
864.  Chlorastroutb 


filler  ¥h,+l|aq 
Si|e4|(6e,£a,Bl),+aq 


HL  PYROSKALITE  group.    HexAgonaL 

869.  PTBOEQiALnii  (i  ft+|(]fe,  l!fii.Fea))-Si 


Si|(e,a)4KiH,-t.t(Fe,MD)), 


896 


OXYGEN  COMPOUNDS. 


lY.  APOPHYLLITE  GROUP.    Tetragonal,  with  perfect  basal  deavage. 

870.  Apophtlutb  (fi[,Ca,fi:)*Si  +  fiSi  6i|e4|(iH,H-i(K,,€a)),  +  H,Sie 

T.  GISMONDITE  GROUP.    Tetragonal  and  hemihedral,  or  orthorhombic ;  lateral 
in  short  and  small  crystals. 

371.  Edingtonitb  ?(^fl:+^^a)«Si+t]a[  SiJO^Cf H,+tfia),+|aq 

872.  GiSUONDiTB  (fCa  +  ifi:)+^2idi,HS 


VL  CARPHOUTE  GROUP. 

373.  Cabfhoutb  (3fcl,»n,Pe)>Si*+3flL 

&  B  Si  a  &s  Si  a 


6i|e4|^(i^l,  Mn,  Fe)«+  aq 

&  fi  Si    A      ftfi  Si    d 


Calamine            1          1 
Villarsite           1          1 
Prehnite             2    8    6 
r  ChlorastroUte  1.    2    8 
Thorite              1          1 
rCerite              1         1 

6     8     l(t) 

PyroamaUte       2         8      12 
ApophjUite        1          4      2 
?EdlDgtonite      14    7      4     '    5 
Gismondite         1    3    4^    4i        4 
Carpholite               1    1      i         1 

8 

7 

1 

I  I., 

* 

in.    SUBSILICATES. 

374.  AixoFHAini 

376.  COLLTBITB 

&Si+6A(oi 
Xl*Si+9]a[ 

ati>SiH3ofl 

•6fl)                   /?2y,e|e4Si+naq 

=lAllophane+lGibb8ite 
=8  Allophane+5  Gibbsite 

The  0.  ratio  for  fi,  Si,  A  in  Allophane  is  3  :  2  :  6;  In  Colljrite  6  :  2  : 9;  in  Schiotterite  4:1:5. 
The  species  Eudase  (p.  879)  and  Datolite  (p.  380)  are  true  hydrous  Subs'dicates.  The  reason  for 
placing  them  with  the  anhydrous  species  is  stated  on  page  204 

I.  BISILICATE8. 


339.  PECTOZJTB.  PektoUth  v.  KobeU,  Kastner's  Arch.,  xiiL  385,  1828,  xiv.  341.  Photolith 
Breiih^  Char.,  181,  1882.  Wollastonite,  Stellite,  Thomson^  Min.,  L  180,  313.  Ratholite  «^me 
coUedors,     Osmelith  Breilh^  ^ogg.,  ix.  183,  1827. 

Monoclinic,  isomorphous  with  wollastonite.  Obterved  planes  :  0 ;  ver- 
tical, i-i,  i-|,  i-i)  ^-i;  hemidomeB,  1-i, -5-i;  hemicctahedral, -2.  Angles 
measured  by  Greg : 


880 


i-i,back,  Al-i=84  37 
•i-iAi-f=139  30 


i4  A  i-t  =125°  66' 
t-iAt-4=102  30 
f-iA-2=132  64 


Ratho. 


Cleavage  :  i-i  (orthod.)  perfect.  Twins :  com- 
position-face tr4.  In  close  aggregations  of  acicular 
crystals.     Fibrous  massive,  radiated  to  stellate. 

H.=5.  G.=2-68— 2-78.  Lustre  of  the  surface 
of  fracture  silky  or  subviti-eous.  Color  whitish  or 
grayish.   Sub  translucent  to  opaque.   Tough.   Foi 
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Bergen  mineral  optic-axial  plane  parallel  to  orthodiagonal,  and  very  nearly 
nonnal  to  i-i;  aente  bisei^trix  positive,  parallel  to  ortnodiagonal,  and  obtuse 
bisectrix  nearly  nonnal  to  cleavage-plane  or  i-i ;  axial  angle  in  oil,  through 
cleavage  plates,  143°— 145*^;  Descl. 

Vur^ — ^Almost  always  columnar  or  fibrous,  and  divergent  the  fibres  often  2  or  3  Inches  long, 
and  sometimes,  as  in  Ayrshire,  Scotland,  a  yard  Resembles  in  aspect  fibrous  varieties  of  natro* 
lite,  okenite,  thomsonite,  tremolite,  and  woUastonite.  OsmetOe^  from  Niedorkirchen,  near  Wolf- 
stein,  Bavaria,  is  columnar  and  radiated ;  G.=2'799— 2833,  Breith. ;  color  grayish-white,  yellow- 
ish, gray. 

Oomp,— 0.  ratio  for  ft,Si,tt=6  :  12  :  1 ;  whence,  if  the  water  is  basic,  (jCa4-i5fa+itt)Si 
=Silica  54*2,  lime  83*8,  soda  9%  water  2'7  =  100.  Analyses:  I.  v.  Kobell  (Kastner's  Arch.  Nat, 
xiiL  385);  2,  3,  J.  D.  Whituey  'Jour.  Soc.  N.  U.  Boat.,  1849,  p.  86,  and  Am.  J.  Sci,,  II.  vii.  434); 
4,  J.  a  KendaU  (ib.»;  6,  G.  J.  Dickinson  (ib);  r.,  J.  D.  VS^hitney  (Am.  J.  Sci.,  II.  xxix.  206);  7, 
A.  J.  Scott  (Ed  N.  Phil.  J.,  liil  277) ;  8,  Heddle  (PhiL  Mag.,  IV.  ix.  248) ;  9,  Thomson  (Min.,  L  1 31) ; 
10,  Walker  (Heddle,l.  c.);  11,  Kennedy  (ib.);  12-lG,  Uoddie  (Ic);  1 7,  Adams (MiUon, eta,  Ann. 
iCh.,  1848,  166;;  18,  v.  Kobell  (Ber.  Ak,  Miinchen  lbC6,  L  296,  J.  pr.  Ch.,  xcvii.  493);  19,  Igel- 
Strom  (J.  pr.  Gh.,  IzzxL  396) : 

Si       &       Fe     fig     Ca       JTa       1^       laC 


1.  M.  Baldo 

61-80 

0*90 

83-77 

8-26 

1-57 

3-89=99-69  KobelL 

2.  LBoyale 

63-46 

4-94 

— 

^-^ 

31-21 

7-37 

<r. 

2-72=99-69  Whitney. 

3.        ** 

66-66 

1-45 



32-86 

7-31 

2-72=100  Whitney. 

4  Bergen  mil 

64-00 

1-90 



32-10 

8-«9 

ir. 

2-96=99-85  Kendall 

5.        "         ** 

6600 

1-10^ 

.... 



32-53 

9-72 

2-75=l()l-10  Dickinson. 

6.         "         "             (1)64-62 

— tel-11* 

82-94 

8-96 



[2-37] =100  Whitney, 

7.  Taliaker,  Skye 

63-01 
63-82 

1-82 



0-39 

32-85 
29-88 

7-67 
9-65 

z 

6-06=99-80  Scott. 

8.         "            " 

2-73 

3-76=99-74  Heddle. 

9.  Kilsyth,  WoUasL 

62-74 

0-67 

l-20»» 

1-62 

31-6S 

9-60 

2-00=99-42  Thomson. 

10.  Costorphine  HiU 

64-00 

..... 



2-59 

30-79 

6-56 



6-48=98-3«  Walker. 

U.  Castle  Rock,  WoU, 

51-5 

li) 





32-0 

8-5 



6-0=98-0  Kenned V, 

12.         *'         **         ^ 

6806 

0-76 

.i^.. 

.... 

3^-48 

9-98 

3-13=100-40  Heddle. 

13.  BAtho,  Jibraua 

62-63 

0-88 

.... 



32-79 

9-7  6« 



804=98  99  Heddle. 

14.        ''    crystalUne 

62-58 

1-46 

3S-75 

9-26 



2-80=98-84  Heddle. 

15.  Knockdolian  Hill 

63-24 

100 

32-22 

9-67 

.— 

3-60.=99-63  Heddle. 

16.  Girvan 

63*48 

0-41 

.— 

84-39 

9-88 

3-26=101-42  Heddle. 

17.  Bavaria,  Oamelite 

62-91 

0-86 

._ 



32-96 

6-10 

2-79 

401 =99-63  Adam. 

18.         ••         •    " 

62-«3 

0-37'» 



84-47 

8-28* 

tr. 

2-94,  An  1-75=1 00-44  K. 

19.  Wermland 

62-24 



l-75« 

8-d-83 

[8-48] 

3-70=100  Igolstrom. 

•  With  Mine  HnO. 

b  The  iron  protoxyd. 

e  With  Bome  K  0. 

Berzeliua  obtained  a  fluorine  reaction  with  the  Monzoni  mineral  The  analysis  by  Adam  (Na 
17)  makes  the  ormdite  identical  with  pectolite.  Riegel  obtained  a  very  different  result  (Jahrb.  f. 
pr.  Pharm.,  ziii.  1) ;  but  v.  Kobell  has  confirmed  Adam's  result,  and  shown  that  Riegel  must  have 
had  in  hand  another  mineral. 

Pyr.j  etc. — In  the  closed  tube  yields  water.  B.6.  fuses  at  2  to  a  white  enamel  Gelatinizes 
with  muriatic  acid.    Often  gives  out  light  when  broken  in  the  dark. 

Obs. — Occurs  mostly  in  trap  and  related  rocks,  in  cavities  or  seams ;  occasionally  in  metamor- 
phic  rocks.  Found  in  Scotland  at  Ratho  Quarry,  and  Castle  Rock,  near  Edinburgh;  at  Kilsyth, 
Costorphine  Hill,  Loch  End,  Girvan,  and  Knockdolian  Hill,  in  Ayrshire ;  and  at  Taliver,  etc.,  I.  Skyo. 
Also  at  Mt  Baldo  and  Mt.  Monzoni  in  the  Tyrol,  where  first  obtained ;  at  an  iron  mine  in  Werm- 
land, associated  vnth  chlorite  and  caldte. 

Occurs  also  at  Bergen  HiU,  K.  J.,  in  large  and  beautiful  radiations ;  compact  at  Isle  Royale,  L. 
Superior. 

Descloizeaax  obtained  fh>m  Bergen  crystals,  t'-t  A  l-t=95'*  30'  and  84°  30'.  WoUastonite  gives 
i-i  A  l-»=95°  23',  i-i  A  -5-i=l59''  82',  i  i  A  t.J=140'  6',  i-i  A  -2=93'  52'. 

340.  XONALTITE.    Xonaltit  Bammdaberg,  ZS.  G.,  zviu.  83,  1866. 

Massive.  Very  hard.  G.=2'71,  white;  2-718,  gray.  Color  white  to  bluish-gray.  Tough 
Practare  splintery. 
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0.  ratio  for  Ca,  Si,  fi=4 :  8  :  1 ;  whence  4  Ca  Si  +  fl=Silica  4ft-80,  lime  46-47,  water  S-IBss 
100.    Analyses:  1,  2,  Bammelaberg  (1.  c): 


Si 

tii          An 

fig 

Oa. 

fi 

1.  Whiie 

49-58 

1-31        1-79 

43-56 

3*70=99'94  Rammelsberg. 

2.  Gray 

60*26 

2-28 

019 

43-92 

4-07 =100-7 1  Rammelsberg. 

Yields  water.  Infusible  [?].  Decomposed  by  muriatic  acid  (Ramm.).  Oocnrs  at  Tetela  w 
Xonalta,  Mexico,  in  concentric  layers,  with  apophyllite  and  bustamite. 

341.  OEBNTTE.    Okenit  v,  Kdbell,  Kastner's  Arch.,  xIt.  338,  1828.    Dysdasite  Connd^  Ed. 
PhiL  J.,  xvi.  198,  1834.    Bordite  Adam,  Dufir.  Miu.,  iv.  697,  1859. 

Ortliorhonibic  ?  I A  /=122°  19',  Breitli.  Composed  of  a  congeries  of 
minute  acicular  crystals;  commonly  fibrous ;  also  compact. 

H.=4-5-5.  C}.=2-28-2-37;  2-362  of  dysclasite,  Connel ;  2-28  of 
okenite,  v.  Kobell.  Lustre  subpearly.  Color  white,  with  a  shade  of  yel- 
low or  blue;  often  yellow  by  reflected  light,  and  blue  by  transmitted. 
Frequently  opalescent.     Subtransparent — subtranslucent.     Very  tough. 

V^r.'^Bordiie,  from  Bordoe,  one  of  the  Faroe  islands,  is  only  a  very  fine  fibrous  milk-wliite 
okeDite,  firm  in  texture  and  very  tough,  and  haying  H.=3'6,  G.=2'33. 

Comp.— 0.  ratio  for  &  Si,  fi=  1  :  4  :  2 ;  whence,  if  half  of  the  water  is  basic,  2:4:  1 ;  and  the 
formula  (i  fi+|  Ca)  Si -hi  ft=Silica  566,  lime  26-4,  water  17  0=100.  It  has  the  prismatic  angle 
nearly  of  amphibole,  to  which  it  is  related  in  composition.  Analyses :  1,  2,  v.  Kobell  (L  c.) :  S, 
OouDel  (1.  c.);  4,  Wiirth  (Pogg.,  Iv.  118);  6,  v.  Hauer  (Jahrb.  G.  Beichs.,  1854,  190);  6,  Schmid 
(Pogg.,  cxxyi.  143);  7,  Adam(L  c.): 

Si         Ca         :& 

17-00,  Xl  and  Pe  0*53,  4  ^.=99  76  KobolL 

l«-66=99-99  KobelL 

14  71,  An  0-22,  Ve  032,  t  0*23,  isA  0-44=100-44  Conn^ 

17-94,  *1  (»-46,  Isa  102=100-46  Wurth. 

1804,  Mg  <r.=l«008  Hauer. 

13-97,  Mg  1-58,  Xa  0-23=9972  Schmid.     G.=2-824. 

14-19,  *1  0-67,  ]?»a  1-04=97-94  Adam. 

Pyr.,  etc. — In  a  matrass  yields  water.  B.B.  alone  becomes  opaque  and  white,  and  fuses  to  a 
glass.  EfTeryeeces  with  soda,  and  fuses  to  a  subtransparent  glass,  which  is  milk-white  on  cooliog; 
witli  borax  forms  a  transparent  colorless  glass.    Golatinizes  readily  in  muriatic  acid. 

Obs. — Occurs  in  trap  or  related  eruptive  rocks.  Found  at  the  Faroe  Islands ;  in  Iceland ;  on 
tlie  island  of  Disko,  Greenland. 

342.  GTROUTB.    Gurolite  Anderson,  PhiL  Kag.,  IT.  1 101,  1861.    Gyrolite. 

In  concretions,  lamellar-radiate  in  structure. 

H.=3— 4.  Lustre  vitreous  to  pearly.  Color  white.  Translucent,  be- 
coming opaque. 

Oomp. — (}  Oa  +  i  A)  Si  +  ^.  Analyses :  1,  Anderson  (L  a) ;  2,  How  (Am.  J.  Sol,  IL  xzxil 
13): 

§i  %1  %         Ca  £:  a 

1.  Skye  60-70        1-48        0-18        83-24        14-18=99-85. 

2.  N.  Scotia     61-90        1-27         0-08        29-95  I'OO        16-u6=99-78. 

Pyr.,  etc.— In  a  closed  tube  yields  water,  intumepces,  and  separates  into  thin  scales.  B.B. 
sweUs  tip  and  fuses  with  difficulty  to  an  opaque  enamel. 

Obs. — From  the  l8le  of  Skye,  with  stilbite,  laumontite,  etc. ;  also  N.  Scotia,  25  m.  S.W.  of  C. 
Blowidon,  between  MargarctviUe  and  Port  George,  on  apophyllite.  Reported  also  from  Faroe  and 
Greenland. 


1.  Greenland 

55-64 

26-59 

2. 

56-99 

26-35 

8.  Faroe 

57-69 

26-83 

4.  Disko 

54-88 

2(5-15 

6.      "          (i) 

1  54-81 

27-23 

6.  Stromoe 

57-85 

26-09 

7.  Bordite 

56-92 

2514 
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343.  LAX7MOMTITB.    ZeoUthe  efBoreacente  F.,  Tr.,  It.  1801.    Xtnmonlte  H^  TabL  Oomp.. 
1808.    Lomonit  TTern.,  KanL  Tab.,  1808.    Sohneidecite  JfiM^Ain^  Am.  J.  Sd.,  II.  ^T.  64 

Monoclinic.  6^=68°  40',  /A  7=86"  16',  O  A  1-1=151"  9' ;  a:h'.c= 
0*516  : 1  :  0'8727.  Observed  planes  as  in  the  annexed  figures.  Prism  I^ 
witii  the  verj  obliqae  terminal  plane  2-»,  the  most  common  form.  Cleav- 
9Se :  i-\  and  /  pertiect;  i-i  imperfect. 


^  A  7=104°  20' 

<?Aw=101  20 

<?A2^',  adj.,=122  59 

<?  A -1=148  22 

O  A  1=138  3 
•4  A  -1=113  16 
•-i  A  1=120  14 
-1  A  -1,  front,=133  28 

1  A  1,  front,=119  32 
i4  A  2-i=125  41 

7a -1=135  68 

7a  1=117  37 

7a  2-*=113  30 

I A  14=138  8 

7 A  i-l=136  52 


381 


382 


\^)3^ 


Mt  CatinL 


Huelgoet 


Twins :  composition-face  i-i.    Also  columnar,  radiating  or  diverorent. 

H.=3'5— 4.  G.=2'25— 2-36.  Lustre  vitreous,  inclining  to  pearly  upon 
the  faces  of  cleavage.  Color  white,  passing  into  yellow  or  gray,  sometimes 
red.  Streak  uncolored.  Transparent — ^translucent ;  becoming  opaque  and 
usually  pulverulent  on  exposure.  Fracture  scarcely  observable,  uneven. 
Not  very  brittle.  Double  refraction  weak ;  optic-axial  plane  iA, ;  divergence 
o2^  24'  for  the  red  rays ;  bisectrix  negative,  making  an  angle  of  20°  to  25® 
vith  a  normal  to  i-f ;  DescL 

Var. — Lanmontite  of  Huelgoet  has  G.=2'2d;  of  Sarnthal,  Tyrol,  2'28  (Gericke);  of  Plauen- 
•Aer  Grand  (Gericke)  and  Helsingfors  (Arppe)  2*31 ;  of  the  red,  from  I.  Skye,  2-252  (J.  W.  Mal- 
let).    Oaparcktnite  ocoura  in  pearly  monoclinic  crystals,  of  a  flesh-red  color,  having  G.=2'47,  and 

Oomp.— O.  ratio  for  ft,  S,  Si,  fl=l  :  3  :  8  :  4;  and  for  ft+S,  Si,  fl=l :  2  :  1 ;  whence  the 
foriDuJa  (i  6a'+f  ^1)  Si'+3  li=Saica  50-9,  alumina  21-9,  lime  ir9,  water  16-8=100.  Both  in 
formula  and  crystallization  it  is  related  to  pyroxene. 

Analyses :  1,  2,  Dufrenoy  (Ann.  d.  Mines,  III.  vUi.  608);  3,  Connel  (Ed.  N.  PhiL  J.,  1829,  282); 
4,  5,  fiabo  ttnd  Delffs  (Fogg.,  liz.  889);  6,  Malaguti  and  Durocher  (Ann.  d.  Mines,  lY.  is. 
3:i6);  7,  Sjogren  (Pogg.,  Ixxviii  416);  8,  Scott  (Ed.  N.  Phil.  J.,  1852,  liii.  284) ;  9,  10,  Gericke 
(Ann.  Ch.  Pharm.,  xciz.  110);  11,  Arppe  (An.  Finsk.  Min.,  22);  12,  J.  W.  Mallett  (Am  J.  Soi., 
IL  x^l  179) ;  13,  How  (ib,  xxvi  30) : 

1 605 = 99-86  Dufrenoy. 
16-1 5=99-10  Dufrenoy. 
14-92 =98-7  2  OonneL 
14-2=100-8  Babo. 
15-17  Ooss)=100  Delffc. 
15*66=100  M.  k  D. 
14-02,  Fe  2-9rt=  100-18  Sjogren 
14-64=100-80  Scott. 


Si 

Si 

Oa 

1.  Fhipebargi  Me. 

61*98 

2112 

11-71 

2.  Cormayeur 

60-38 

21-48 

11-14 

8.  Skye 

6204 

21-14 

10-62 

4.  ? 

62-30 

22-30 

12-00 

6,  ? 

61-17 

21-23 

12*43 

6.  Huelgoet 

7.  VpsaSByttd 

62-47 

22*56 

9-41 

61-61 

19-06 

12-53 

8.  I.8t«»rr 

63  06 

22-94 

9-67 
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Si 

%1 

Oa 

9.  Sornthal 

(1)51-68 

20-63 

11-50 

10.  Plauen  Grand 

51-38 

21-98 

9-01 

11.  Helsiugfora,  red 

6<'44 

l8-i.O 

9-60 

U.  Skye,  red 

53-95 

20-13 

12-86 

13.  Port  George,  N.  a 

51-43 

21-64 

12-07 

16-10,  Fe  0•2^  STa  1-57  =  10«V«4  Geridre. 
14-93,  Pe  0-14,  Na  3*20=  100-69  Gericke, 
14-51,  Pe  2-88,  JTa,  Iv  2-06,  Mg  1  •04=9a-4:U 
12-42.  k,  Na  0-87,  Mg  <r.r=  100-23  Mallet 
15  -6=100-44  How. 

An  impure  Swiss  laumontite  has  been  analyzed  by  Fellenberg  (Mitth.  Berne,  54,  1865). 

The  ^delforsite  of  Betziiis,  or  the  Jied  Zeolite  o/jSdel/or9i  is  referred  here  by  N.  J.  Beriin,  whc 
oonsiders  it  impure  fVom  mixeU  silica  (quartz),  aud  related  to  the  red  zeolite  of  Upsala  analysed  by 
him.  It  afforded  Retzius  Si  6o-28,  Xl  16-42,  Ca  8-18,  Fe  41 «,  Mg  and  Mn  0-4.i,  ti  ll-07=9y-5:i. 
A  similar  mineral  from  Fahlun  yielded  Hisiager  Si  6n-0c»,  jAcI  16-G,  3Pe  I'd,  Oa  8-U,  li  11-6=97-0; 
while  he  obtained  for  the  iEdelfors  zeoUte  Si  53-76,  *1  18-47,  i^e  4-02,  Ca  10-i^O,  tl  ll-23=98-:.8, 
which  is  near  the  coropoeitiou  of  laumontite.  Bischof  has  analyzed  a  pseudomorph  of  laumontiu 
after  orthoclase  (see  Obthoglase). 

Pyr^  etc. — In  a  vacuum,  Huelgoet  laumontite  crystals,  according  to  Malaguti  k  Durocber, 
lose  in  weight  2  26  p.  c.,  and,  over  sulphuric  acid,  3-85  p.  c. :  and  regain  the  same  in  water  or 
moist  air.  Heated  up  to  100'  C,  they  lose  3-17  p.  c ;  to  200,  6-08  p.  a ;  to  300%  7*28;  aud  the 
remainder  of  the  water  only  at  a  red  heat  B.B.  swells  up  and  fuses  at  2  7 — 3  to  a  white  enamel. 
Gelatinizes  with  muriatic  acid. 

Obs.— Laumontite  occurs  in  the  cavities  of  trap  or  amygdaloid;  also  In  porphyry  and  syeuit«. 
and  occasionally  in  veins  traversing  day  sl&te  with  calcite.  It  was  first  observed  in  1785,  in  the 
lead  mines  of  Uuelgoet  in  Brittany,  by  Gillet  Laumont,  after  whom  it  is  named. 

Its  principal  localities  are  at  the  Fariie  Islauds ;  Disko  in  Greenland ;  in  Bohemia^  at  Eule  in 
day  slate;  St.  Gothard  in  Switzerland;  the  Fassathal,  in  large  masses  exhibiting  a  radial. d 
structure ;  Sarntlial,  near  Botzen,  Tyrol ;  Plauenscher  Grund,  near  Dresden ;  Hartfield  Moss  in 
Renfrewshire,  accompanying  analcite;  the  amyg^aloidal  rocks  in  the  ^Lilpatrick  hills,  near 
Glasgow ;  and  in  several  trap  rocks  of  the  Hebrides,  and  the  north  of  Ireland. 

Peter's  Point,  Nova  Scotia,  affords  fine  specimens  of  this  species.  It  is  there  associated  with 
apophyllite,  thomsonito,  and  other  spedes  of  this  familji;  also  at  Port  George,  N.  S.,  in  veins  soroi>- 
times  3  in.  thick,  and  at  Margaretville,  colored  green  by  copper ;  also  at  Digby  Neck  and  Lorsr 
Point  Also  found  in  good  specimens  at  Phipsburg,  Maine;  also  sparingly  at  BradleysTiile, 
Litchfield  Co.,  Conn.,  near  a  paper-mill,  in  narrow  seams  in  gneiss;  and  at  Southbur}-,  Codd..  a 
little  east  of  the  village,  on  the  land  of  Mr.  Stiles.  Abundant  in  many  places  in  the  copper  ve'ma 
of  Lake  Superior  in  trap,  and  on  I.  Royale ;  on  north  shore  of  Lake  Superior,  between  Pigeon  B^iv 
and  Fond  du  Lac.  Found  also  at  Bergen  Hill,  N.  J.,  in  greenstone,  with  datolite,  apophyllito, 
etc. ;  sparingly  at  Phillipstown,  N.  T.,  in  feldspar  with  stilbite,  and  at  Columbia  bridge,  near 
Philadelphia. 

Alt— Most  varieties  become  opaque  and  crumble  at  the  touch  aflor  exposure  to  the  ordinarr  ; 
atmosphere,  losing  1  to  2  p.  c.  of  water.  Specimens  in  cabinets  can  be  best  preserved  from  alter-  i 
ation  by  keeping  them  in  moist  air.  j 

Schneiderite  (1.  c.)  is  laumontite  from  the  serpentine  of  Monte  Catini,  Italy,  which  has  nndc  i^ne  i 
alteration  tiirotigh  the  action  of  magnesian  solutions.  It  is  described  by  Meneghini  as  lam  Dat««- 
radiate  in  structure,  with  H.=3.  Fig.  381  represents  a  crystal  from  Nit  Catini  (one  receive  d  by 
Prof.  G  J.  Brush  from  Prof.  Bechi);  it  gave  the  author  the  approximate  angles /a /=•  5' — 
86"  30',  i-iA  2-i  =  126',  -2-t  A  t-a=148°  15, /A -1  =  135", -1  A -1,  front,=  l33-,  2^' A  6-f=  44". 
The  planes  had  little  lustre,  and  that  strongly  pearly.    Bechi  obtained  in  an  analysis  (L  c.) : 

Si  47-79        *1  19-S8        Ag  11-03        Ca  16-77        &a,  t  1*63        fi[  3-41  =  100. 

It  fuses  B.B.  with  intumescence,  and  gelatinizes  in  cold  acids.  Occurs  with  sloanite  in  He 
gabbro  rosso  of  Tuscany.    Named  after  t>igu.  Schneider,  director  of  the  mine  of  Mount  Catini 

Caporciakite  Sari  (Mem.  cost  fis.  Toscana,  ii.  53).  Has  been  referred  to  laumontite.  *  *  '-9 
described  by  Menoghmi  as  resembling  hculandite  and  near  it  in  its  angles,  affording  (see  f. '  ^  S 
p.  444)  2-i  A  -2-i=  131°,  2-*  A  7=150"*,  with  cleavage  parallel  to  i-t  very  easy,  and  also  paralk  ic 
2-t;  easy  parallel  to  -2-t;  faces  2-i  minutdy  striated ;  also  in  twins;  also  imperfectly  radiaic«l 
foliaceous.     H.  — 2*5;  G.  =  2*470;  color  flesh-red ;  lustre  pearly. 

CoMP.— C'a'Si'-hSXl  Si'  +  9fi[,  Ramm.,  and  near  laumontite = Silica  63-0,  alumina  22-7,  liire 
124,  water  11-9=100.  Ajialyscs:  1,  Ajiderson  (Ed.  PhiL  J.,  1842,  21);  -2,  Bechi  (Am.  J.  SuL, 
ILxiv.  62): 


Si 

^1 

Pe 

Ca 

Mg 

i^-a 

«:       :& 

1. 

62-8 

21-7 

0-1 

11-8 

0-4 

02 

l-l        13-1= 100-7  AnderBon. 

2. 

62-02 

22-83 

" 

9-68 

1-11 

0-25 

Ill       1317  =  100-17  B«hL 
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B.6.  fuses  to  a  white  enamel  without  intumescence.  Dirsolvcs  easily  in  acids,  and  forms  a 
jelly  even  in  the  cold.  Occurs  in  geodes  with  calcite  in  the  g^bbro  rosso  of  Monte  de  Caporciauo 
at  I'Impruneta,  and  other  places  in  Tuscany.    It  is  sometimes  accompuuied  by  native  copper. 

343A.  LEONHARDITE  £{um(Pogg.,  lis.  336, 1843).  Near  lanmontite.  and  probably  that  specieB 

ilauoclinic  1 A  I=^.\^  30',  and  96'  30;  0  A  /=114**.  Cleavage  parallel  with  /  very  perfect, 
basnl  imperfect.    Also  columnar  and  granular. 

H.=:3— 3*0.  Gr.=2"25.  Lu8rtre  of  cleavage-face  pearly,  elsewhere  vitreous.  White,  sometimes 
yellowish,  seldom  brownish.    Subtranslucent.    Usually  whitens  on  exposure  like  laumontite. 

Analyses:  1,  Delffs  (Pogg.,  lix.  336,  339);  2,  Babo  (ib.);  3,  4,  G.  0.  Barnes  (Am.  J.  Sci.,  II.  xv. 
440): 


Si 

SI 

Oa 

tL 

1.  Schemnitz        66-128 

22-980 

9-251 

11-641  =  100  Delffs. 

2.          "               65-00 

24*36 

10-50 

12-30=102-16  Babo. 

3.  Copper  Falls    65-96 

2104 

10-49 

11 -93 =99-42  Barnes. 

4.        "        "        5504 

22-84 

10-64 

ll-93=99-95  Barnes. 

These  results  afford  the  foUowing  0.  ratios  for  ft,  !l,  .^i,  "fi:  (t)  1  :  4  :  llj  :  4^;  (2)  1:4: 
lu  :  :h^;  (3,  4)  1  :  3|  :  10  :  3^.  Dolffs'  analysiJs  was  made  after  drying  the  mineral  at  lOO**  C. ; 
dried  at  the  ordinary  temperature  it  gave  13*547  — 13*807  water,  which  corresponds  to  the  above 
formula.    B.B.  exfoliates,  froths,  and  easily  melts  to  an  enamel.    Dissolves  in  acids. 

From  a  trachytic  rock  at  Suhemniiz  in  Hungary ;  at  Ptitsch  in  no  earthy  elilorite,  and  near 
Predjzzo  in  the  Flcims  Valley,  Tyrol,  in  a  melaphyre.  Also  at  Copper  Falls,  Lake  Superior 
re^oD,  a  variety  which  altera  but  little  on  exposure. 

Lewiustein  has  analyzed  two  altered  specimens  from  the  copper  mines  of  Lake  Superior  (ZS. 
Ch.  u.  Pharm.  1860,  llVonc  (A)  containing  76  p.  c  of  the  mineral,  the  other  (B)  81*(^l  p.  a,  tho 
rest  impurity ;  A,  of  a  brownish-red  color,  and  B,  greenish,  afforded,  impurity  excluded : 


Si 

£1 

Fe 

Mg 

Oa 

]ffa 

i 

fl 

A. 

67*92 

10-19 

M9 

1-13 

4-59 

1-14 

2-58 

21-26=100. 

B. 

65-21 

22-58 

2-55 

1-31 

0-98 

3  45 

3-41 

10-51  =  1U0. 

A  gives  nearly  the  0.  ratio  1 :  2  :  12  :  8 ;  and  B,  1 :  5  :  13  :  4*3. 

344.  OATAPUEmTB.    Katapleiit  Weibye  dk  Sjogren,  Pogg.,  Ixxix.  299,  1850. 

Hexagonal.  In  thin  tabular  hexagonal  prisms,  with  the  basal  edges  re- 
placed by  the  planes  1,  2,4;  6^  A  1  =  142°  4  ,  C^  A  2=122°  40',  6>  A  4=107° 
47'.      Cleavage :  lateral  (I)  perfect ;  2,  distinct.     Also  massive. 

JH.  near  6.  G.~2'8.  Lustre  nearly  dull,  weak  vitreous  on  surface  of 
fracture.     Color  light  yellowish-brown.     Streak  isabella-yellow.     Opaque. 

Oomp.— O.  ratio  for  ft,  fi,  gi,  fi=l :  2  :  6  :  2:  for  ft-ffl,  Si,  tL^\  ;  2  :  |j  whence  the  for. 
mula  (i  li'+i^rjSi^H-liH.    Analyses  hy  Sjogren  (L  c): 

&  It  Xl  Sa  Oa  Fe  It 

1.  46-83         29-81         0-45         1083         3fil         0-68         8-66=10102. 

2.  4t>-6-2         29-38         1*40         10-06        4'6i5         049         9-05=101-61. 

"Pyr,^  etc — In  the  closed  tuhe  yields  water.  B.B.  in  the  platinum  forceps  fuses  at  3  to  a  whiti 
enamel ;  ^ith  borax  a  deeu'  colorless  glass.  Easily  soluble  iu  muriatic  acid  without  gelatinizing : 
life  dilate  acid  solution  colors  turmeric  paper  orange-yellow  (reaction  for  zirconia). 

Obs. — From  the  island  Lamoe  near  Brevig,  Norway,  aloug  with  zircon^  leucophanita,  moaan 
drite,  aii<i  tritomite. 

On  the  crystallisation  see  H.  Dauber,  Pogg.,  zciu  239. 

345.  I>IOPTA8B.  Achirit  R  F.  J.  Hermann,  1788,  K  Act.  Petrop.,  xiii.  389,  1902;  Btae. 
raadlne  JkiUtnuih.,  T.  T.,  ii  230,  1797.  Kupfer-Schmaragd  Wem,,  1800,  Ludwig,  i.  63,  238,  1803. 
Dioptase  jGT.,  Tr.,  ill  1801.    Emerald-Copper  Jameson.    Smaragdo-Ohaldt  Molts.,  Gundf.,  ld£^ 
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Ehombohedral.    R  A  ^=126°   24' ;    0  ^  ^=148^  38' ;    a=0-5281. 

Observed  planes :  rhoinbohedral,  1  {R\ 
2,  -2;  hemi-scalenohedral  on  three  al- 
ternate edges,  as  in  the  figoi'e,  with  also 
2* ;  also  1  ;  prismatic,  t-2,  i-},  i-J,  t-f, 
the  last  three  hemihedral. 


888 


0  A  2=129°  21' 
i-2  Ai-2=120 
2  A  2=95  54 
2  Ai-2=132  3 

2*Ai-2=151 


^4  A  1-2=165°  44' 
t4  A  ^2=169  6 
r  Ai-2=14fi3(; 
-2  A  72=13T  57 
i-2  A  i?=126  48 


Cleavage:  i?  perfect.     Twins:  compo- 
sition-face i?.     Also  massive. 

H.=5.  G.=3-278-3-348.  Lustre 
vitreous.  Color  emerald-green.  Streak  green.  Transparent — subtrans- 
lucent.  Fracture  conchoidal,  uneven.  Brittle.  Double  refraction  strong, 
positive. 

Oomp.^0.  ratio  for  On,  Si,  B[=l :  2  :  1;  6uSi  +  ^=Silica  88*2,  oxyd  of  copper  60-4,  water 
11-4=100.  Analysea:  1,  2,  Hesa  (Pogg.,  xvi  360);  3,  4,  Damour  (Ann.  Ch.  Phys.,  IIL  x. 
485); 


Si 


Cu 


1. 

36-60 

48-89 

2. 

86-85 

46-10 

3. 

36-47 

60-10 

4. 

38-93 

49-51 

12-29,  S'e  2-00=99-78  Hess. 
11-52,  *1  2-36,  Ca  3-.S8,  lig  0-22=99-43  Hess. 
11-40,  3Pe  0-42,  Ca  C  0-36=98-74  Damour. 
11-27=99  71  Damour. 


Pyr..  etc. — ^Like  chiysocolla,  but  gelatinizes  with  muriatic  acid. 

Obs. — Dioptase  occurs  disposed  in  well  defined  crystals  and  amorphous  on  quarts,  occupying 
seams  in  a  compact  limestone  west  of  the  hill  of  Altyn-Tubeh  in  the  Kirghese  Steppes.  Also  re- 
ported as  found  in  the  Duchy  of  Nassau,  between  Oberlahnstein  and  Braubach. 

Breithaupt  found  for  the  angle  R  ^R  \ 25*'  55' ;  and  Kokscharof,  after  careftd  measurement, 
adopts  this  value  (BulL  Ac.  St.  Pet.,  ix  240). 

Named  by  Haiiy  diopUisCy  from  '^im,  ikivugh^  and  Svroftatj  to  fiee^  because  the  cleavage  directions 
were  distin^ishable  on  lookhig  through  the  crystal. 

Named  Achirite  after  Adiir  Mahmed,  a  Buchanan  merchant,  living  at  the  fortress  of  Semipa- 
latna  on  the  Irtish,  who  had  procured  it  in  the  region  where  it  occurred,  and  who  furnished  the 
specimens  that  were  taken  in  1785  by  Mr.  Bogdanof  to  St.  Petersburg.  Although  first  named 
by  Hermann,  his  description  was  not  given  to  the  St.  Petersburg  Academy  before  1800,  and  the 
volume  containing  ii  was  not  published  until  1802,  a  year  after  the  appearance  of  Haiiy's  work. 


346.  OHRTSOOOLLiL  ChrysocoUa  pt  Theophr.,  Diosc^  PUn.  ChrysooolU  pt,  OaBruleum  pU 
Cferm.  Berggrun,  Agrtc,  Fobs.,  1646.  deruleum  montanum  pt  WcUL,  Min.,  280,  1747;  C. 
montanum,  Yiride  montanum  pt,  OransL,  Mm.,  172,  1758.  Mountain  Blue  and  Mountain 
Green  pt.  Bleu  de  Montague,  Vert  de  Montague,  Bleu  do  Guivre,  Yert  de  Guivre,  Dr.  Kup* 
fergrun  Wem.,  Bergm.  J.,  382,  1789;  KarsL,  Tab.,  46,  1800,  62,  1808.  Guivre  carbonate  vert- 
pulverulent,  Ky  Tr.,  1801;  TabL,  1809.  Kieselkupfer  Klapr.,  Beitr.,  iv.  86,  1807.  Vert  do 
Guivre,  Ghrysocolle,  Brochani^  Min.,  il  208, 1808.  Eieselmalachit  ffauam,^  Handb.,  1813.  Kieset 
kupfer  Leonh.f  Handb.,  1821.  G.  hydrosiliosux  K  Guivre  hydrate  silicif^re,  Hydrophane  cnv 
vreux,  Fr,  SomerviUite  (fr.  N.  J.)  Dufr,  Min.,  iii.  147,  1847.  Dillenburgite.  Kupferpechcrz  pt 
Hoffm.  Min.,  iil  b,  103,  1816;  Hepatinerz  BreUh.,  Ghar,  224,  1882;  Pechkupfer  Hamtn^ 
Handb.,  372,  1847.  Llanca  CkOinn  Miners.  Demidovit  N.  Nordensk,  BulL  Soc.  Nat  Moscoi^ 
xxijL  I28,  18u6.    Asperolite  Hemu^  ib.,  xzxiz.  68,  1866. 
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Cryptocrystalline ;  ofkeu  opal-like  or  enamel-like  in  texture ;  eurthy. 
Incrusting,  or  filling  seams,     bometimes  botryoidal. 

II.=2— 4.  G.=2— 2-238.  Lustre  vitreous,  shining,  earthy.  Color 
mountain-green,  bluish-green,  passing  into  sky-blue  and  turquois-blue ; 
brown  to  black  when  impure.  Streak,  when  pure,  white.  Translucent — 
opaque.    Fracture  conchoidal.    Rather  sectile ;  translucent  varieties  brittle. 

Comp.— Oomposition  varies  much  through  impurities,  as  with  other  amorphous  substances,  . 
resulting  from  the  alteration.    As  the  silica  has  been  derived  from  the  decomposition  of  other 
silicates,  it  is  natural  that  an  exooaa  should  appear  in  many  aualjses., 

Trae  chrTSOcolla  appears  to  correspond  to  the  O.  ratio  for  Cu,  Bi,  ^,  1:2:  2=CuSi+2  ti 
=Silica  84*2,  oxyd  of  copper  4 6  8,  water  20'5=lO(),  the  water  being  doable  that  of  dioptase.  But 
some  analyses  afford  1  :  z  :  8=Cu  Si+3  '6.  (anal  18X  and  1 :  2  :  4=Cu  di-i-^  (anaL  11). 

Impure  chrysocolla  may  contain,  besides  tree  silica,  black  oxyd  of  copper,  ozyd  of  iron  (or 
IfmoniteX  and  oxyd  of  manganese ;  and  oonsequently  vary  in  color  from  bluish-green  to  brown  and 
black,  the  last  especially  when  oxyd  of  manganese  or  of  copper  is  present  Other  kinds  are  impure 
with  carbonate  or  sulphate  of  oopper ;  and  others  with  oxyds  of  load,  antimony,  arsenic,  etc 

Analyses:  1,  v.  Kobell  (Pogg ,  xviii.  254);  2-4, Berthier  (I  c.) ;  5,  Bowen  (Am.  J.  Sci.,  viii.  18);  6, 
Beck  (Am.  J.  ScL,  xxxtL  111);  7,  Scheerer  (Pogg.,  Ixv.  289);  8,  C.  T.  Jackson  (This  Min.,  520, 
l»50);  9,  Joy  (Ann.  Lye.  N.  Y.,  viii  12o);  lo,  Rammelsberg  (J.  pr.  Oh.,  Iv.  488,  Pogg.,  Ixxxv. 
3<N»);  11,  Nordenslciold  (Kamm.  Min.  Gh.,  552);  12,  J.  L.  Smith  (GiUiss's  Exped.,  ii.  92);  18,  F. 
Field (PhiL  Mag.,  lY.  xxu.  861);  14,  Kittredge  (Pogg.,  Ixxxt.  300);  15,  Domeyko(MiD.,  146, 1845): 


1.  BogosloTsk 
2. 

3.  (Tanayeilles,  Pyr. 

4.  SomerriUe,  N.  J. 

5.  " 

6.  Franklin,  N.  J. 

7.  Arendal,  Norway 

8.  Ck>pper  Harbor 

9.  **  " 

10.  liake  Superior 

11.  Nischne  Tagilsk 
VI.  Chili 

13.  Goqoimbo 

14  ChiU 

15.     "      hh.-gn. 


&i         Cu         ti  Pq 

36-64  40-00  20-20  100,  gangue  2-10 =99-84  KobelL 

85-0  39-9  21-0  80,        "         1*1  =  100  Berthier. 

2fi0  41-8  23-6  2-5,        "         2-6,  C  3-7  =  InO  Berthier. 

85-4  35*1  28-5  .       *•  1*0=100  Berthier 

87-25  4fM7  17*00  — ^^=9942  Bowen. 

40-00  42-60  16-Ou*  1*40=100  Beck. 

35-14  4807  20-36  ,  3Pe,  Xl,  Oa,  ti  l-09=99-66  Scheerer. 

87-85  27-97  20-04)  8*90,  3tl  4-8=99-66  0.  T.  Jackson. 

32-00  82-76  2tt-6U  7  7 6*'= 99  00  Joy. 

3i-66  42-32  2068  l•68^  Ca  1*7 tt,  Mg  1-06=100  Ramm. 

81-46  37-31  81-18  0-40  =  luO-84  Nordenskiold. 

31-35  42-51  21-62  1-97,  *1  2-88=100-28  Smith. 

28-21  39-50  24-52  2*80,  Xl  4-V»7  =  1 00  Field. 

40-09  27-97  2473]^  4-94,  Ca  1-49,  iSlg  0-78  =  100  Kittredge. 

62-2  29-5  16-7  1-2=99-6  Domeyko. 

•  Loss  Included.  b  With  some  Al«  O*. 


The  mineral  from  Somenrille,  N.  J.,  as  described  by  Berthier  (Ann.  Oh.  Phys.,  li.  395),  is  of  three 
varieties :  (1)  a  thin,  green,  transparent  incrustration ;  (2)  a  bluish-green  earthy  mineral,  very 
tender  and  light,  becoming  transparent,  like  hydrophane,  in  water;  and  (8)  a  pale  greenish-blue 
massiTe  material,  hard  enough  to  scratch  glass,  and  to  be  poUshed  for  jewelry ;  and  he  observes 
that  the  ehrysoooUa  ia  nearly  pure  in  the  first,  but  is  mixed  with  opal-silica  in  much  of  the 
second  kind,  and  with  opai-silica  and  ordinary  silica  in  the  last  Bcrthier's  analysis  (No.  4  above) 
was  made  on  a  specimen  of  the  second  kind,  and  according  to  him  probably  contained  8  p.  a 
of  opal-silica  in  a  state  of  mixture.  Berthier,  allowing  for  8  p.  a  of  free  silica  in  this  analysis,  sug- 
gests that  the  composition  may  be  Cu  Si +4  d,  while  Bowen's  earlier  analysis  (5)  gives  Ou  Bi-t- 
2  ^  Berthier's  mineral  has  been  named  (without  sufficient  reason)  SomcrviUite^  and  the 
analysis  has  generally  been  taken  as  expressing  dlrecUy  his  view  of  the  composition.  Berthier 
gives  an  analysis  also  of  the  hard  chrysocoUa  of  Somcrville  (third  kind)  to  show  that  there  is  in 
these  ores  free  silica.  He  obtaiued  (1.  c.)  Silica  28*9,  oxyd  of  copper  6*1,  water  6'7,  oxyd  of  iron 
0-4,  sUtca  soktble  in  the  alkaUes  57-9=100. 
llie  specimen  for  No.  13  had  a  fine  turquois-blue  color,  and  was  from  Tambillos  near  Coquimbo. 
Demidqffile  occurs  at  Tagilsk;  Urals,  in  mammillated  crusts  of  a  sky-blue  color,  and  afforded  N. 
NordeDskiold  (L  a)  Si  31-55,  M  0-53,  Cu  33-14,  Mg  3*15,  tL  23*03,  I*  [10-22]  =  100. 

Hermann  has  given  (L  c.)  the  name  AaperoUU  to  an  amorphous  mineral  from  Tagilsk,  Russia.  It 
occars  in.  reniform  masses  of  the  size  of  the  fist,  of  a  bluish-green  color,  conchoidal  fracture, 
smooth  and  lustrous.  Brit^e.  H.=2*5;  G.=2'306.  Analysis  afforded  him  Si  31*94,  Ou  40-81, 
fl  27-25  =  100.  0.  ratio  for  &,  Si,  fi=  I  :  2  :  8.  He  considers  it  one  of  a  series  of  silicates  ol 
copper,  oonsisting  of  dioptase,  chrysocolla,  asperolite,  and  a  mineral  described  by  Nordenskiuld, 
uuntaiuin^f  respectively  1,  2,  8,  and  4  eq.  £[.    Named  asperoWe  on  accoimt  of  its  great  brittlenesfl. 
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OXTGBai  COMPOUNDS. 


Si 

Cu 

la 

1.  Dfllenburg 

40 

40 

12 

2.  Turimsk,  green 

26 

60 

17 

3.        ? 

26-81 

64-46 

6-25 

4.  Tuijinsk,  broion 

9-66 

13-OU 

18-00 

5.        **            " 

17-95 

12-12 

20-55 

6.  Mexico 

27-74 

36-07 

16-70 

7.  ChiU 

7-1 

46-8 

15-0 

8.    '*     black 

16-00 

26-33 

15-02 

9      '*          *' 

18-90 

24-71 

16-52 

lo!  "      " 

lt<-3 

61-2 

171 

11.  ** 

10-38 

76-65 

12-13 

The  following  are  analyses  of  other  impure  varieties ;  1,  Ullmann  (Syst  tab.  Uebcr«.,  275);  2 
Klaproth  (Beftr.,  iv.  34);  8,  Thomson  (Min.,  L  18:^6);  4,  v.  Kobell  (J.  pr.  Ch.,  xxzix.  209);  6, 
Damour  (Ann.  d.  M.,  III.  xii.) ;  ft,  Rammelsberg^Min.  Ch.,  552) ;  7,  Berthier  (Ann.  d.  M.,  III.  xii 
698);  8,  Domejko  (Min.,  1860,  139);  9,  F.  Field(FhiLMag.,  lY.  xxii.36l);  10,  ll^DomeykoCL  c.) 

3Pe 

,  C  8=100  Ullmann. 

,  0  7=100  Klaproth. 

,  C  14  98=100  Thomson. 

59-00=99-66  Kobell. 

60-85=101-47  Damour. 

17-46,  Ca,  Mg  0-40=98-37  Bammelsberg. 

1-6,    §  10-1.  gangue  18-6=h9  Berthier. 

8  05,  Sin  39-80 =99-20  Domeyko. 

0-28,  5lu  40-28=99-64  Field. 

2-9=99-6  Domeyko. 

1-26,  Ca  0-40,  Mg  0-38=100  Domeyko. 

Nos.  1  to  3  contain  some  carbonate  of  copper ;  and  1  has  been  named  DiUenburgite,  Nos.  4  tc 
6  are  Kupferpeeherz  ^or  Hepatvnerz\  a  brown  variety  containing  much  limouite  as  impurity;  Ka  7 
oontaius  25  p.  a  of  sulphate  of  copper ;  Nos.  8, 9  contain  oxyd  of  manganese,  and  are  black  in  cok>r ; 
Nos.  10,  11  include  black  oxyd  of  copper.  Nos.  7  to  11  are  all  from  the  vicinity  of  Coquinibo. 
The  cupreous  variety  abounds  especially  at  the  Higuera  mines ;  and  10  is  from  the  Gortadere 
mine ;  1 1  from  the  Brillador. 

The  chrysocoUa  of  Rochlltz,  in  the  Riesengebirge,  afforded  Herter  k  Forth  (Jahrb.  (3-.  Reichs.,  x. 
10)  Si  4--s*3— 43-43,  Cu  161 1—29-37,  th  1-73—5-06,  2a  7'43— 0-60.  6a  200—1-54,  Sig  4-46— 
0-33,  Xl  5-66— 9-85,  Fe  lo-07— 2-08,  fl  9*23 — 861,  and  32  p.  a  of  antimonic  and  arsenic  acids. 

Delesse  finds  some  recent  stalactitic  formations  of  a  bluish-white  color,  occurring  in  the  galleries 
of  a  copper  mine  in  Tuscany  (Ann.  d.  M.,  IV.  ix.  693),  to  consist  of  Silica  21-08,  alumina  17  83, 
oxyd  of  copper  28*37,  water  32-72=100. 

Pyr.,  etc.— In  the  dosed  tube  blackens  and  yields  water.  B.B.  decrepitates,  colors  the  fiame 
emerald-green,  but  is  infusible.  With  the  fluxes  g^ves  the  reactions  for  copper.  With  soda  aud 
charcoal  a  globule  of  metallic  copper.    Decomposed  by  acids  without  gelatinization. 

Obs. — Accompanies  other  copper  ores,  occurring  especially  in  the  upper  part  of  veins. 

Bischof  observes  (Lehrb.,  it  1 886)  that  silicate  of  copper  may  be  formed  through  the  action  of 
an  alkaline-,  lime-,  or  magnesia-silicate  on  sulphate  or  nitrate  of  copper  in  solution.  He  also 
shows  that  this  silicate  is  decomposed  by  carbonated  waters,  producing  carbonate  of  copper.  The 
alkaline  silicates  are  furnished  by  the  decomposing  granite,  and  the  sulphate  of  copper  by  altered 
pyritous  copper.  But  L.  Ssmann  communicates  to  the  author  tliat  he  has  seen  specimens  of  chryso- 
coUa from  Chili,  which  have  in  the  interior  the  fibrous  structure  and  composition  of  pure  mala- 
chite, showing  that  the  whole  was  once  malachite.  The  dirysocolla  analyzed  by  Scheerer  (auaL 
7)  occurs  with  feldspar,  and  is  supposed  to  have  resulted  from  the  action  of  sulphate  of  copper 
on  the  feldspar.  Some  spedmenn  of  the  chryBOColla  are  translucent  and  brittle  on  one  part,  and 
earthy,  like  decomposed  feldspar,  on  the  opposite. 

Found  in  most  copper  mines  in  Cornwall ;  at  Libethen  in  Hungary;  at  Falkenstein  and  Schwatz 
in  the  Tyrol ;  in  Siberia ;  the  Bannat ;  Thuringia ;  Schneeberg,  &ixony ;  Kupferberg,  Bavaria ; 
South  Australia;  Chili,  etc. 

In  Somerville  and  Schuyler's  mines.  New  Jersey,  at  Morgan to\\'n.  Pa,,  and  at  Wolcottville. 
Conn.,  chrycocolla  occurs  associated  with  red  copper  ore,  native  copper,  and  green  malachite;  in 
Pennsylvania,  near  Morgantown,  Berks  Co. ;  at  Perkiomen ;  at  Uoniwail,  Lebanon  Co. ;  also  witli 
similar  associated  minerals,  and  with  brown  iron  ore,  in  Nova  Scotia,  at  the  Basin  of  Mines ; 
also  in  Wisconsin  and  Miohigan,  mixed  with  carbonate  of  copper. 

Chrysocotla  is  from  -xf^iof^  goli^  and  «(fAAa,  glue^  and  was  the  name  of  a  material  used  in  soldering 
gold.  The  name  is  often  applied  now  to  borax,  which  is  so  employed.  But  much  of  the  audent 
chi-yaocoUa  was  a  green  stone  containing  copper  as  the  coloring  ingredient,  and  the  best,  as  Dios- 
corides  says,  was  that  which  was  «ii r«»dp(o(  «rpa4rt<o«9<i,  or  of  a  tine  leek-green  or  prase  color;  and 
the  island  of  Cyprus,  which  was  named  from  its  copper  mines,  was  a  prominent  locality.  Pliny 
eays  tlie  mineral  was  named  after  the  real  chrysocoUa,  because  it  looked  like  it  It  may  have  in- 
cluded carbonate  of  copper,  as  was  true  to  some  extent  of  the  chrysocoUa  and  mourUainrifrecn  of 
the  16th,  17th,  and  18th  centuries.  The  cceruleum  montanum  of  Wallerius  induded  both  chryso* 
colla  and  an  earthy  variety  of  the  carbonate. 


347.  ALEPTTB.    PimeUt  iSbAmtd(,  Fogg.,  1x1.  888,  1844.    Alipit  (72^.,  1846. 
Massive;  earthy.  ^       ■  .GooqIc 
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H.=2'5.  G.=l"44— 146,  Schmidt.  Color  apple-green.  Notunctnous. 
Adheres  to  the  tongue. 

Oomp.— 0.  ratio  for  ft,  Si,  tt,  1:3:  J,  nearly;  whence  (Jlft-hK^Ti,  Ag))9i,  if  the  water  b« 
Ifisic;  according  to  Schmidt  (L  c\  Si  54'63,  ■&!  0*30,  Ni  82*60,  ^o  1*13,  iig  5'89,  Ca  0*16,  £[  6-2:» 
=luO. 

From  Sileaia. 

Named  from  the  Greek  dXir^s,  not  greasy, 

348.  CONARmS.    Konarit  BicWl,  B.  II.  Ztg.,  xviil  1,  1859. 

Monoclinic  ?  In  small  grains  and  crystals,  with  perfect  brachjdiagonal 
cleavage,  and  supposed  to  be  like  vivianite  in  crystallization. 

H.=2-5— 3.  G.=2-459-2-619.  Color  yellowish,  pi&tachio- and  siskin- 
ureen,  olive-green.     Streak  siskin-green.     In   thin   lamellse   translucent. 

Fragile. 

Compb— O.  ratio  for  "^i,  Slt{=]  :  8  :  H,  nearly;  whence  (i^E+f  ^I)Si+i^if  athird  of  the 
liter  be  bosia     Analysis  by  Winkler  (B.  H.  Ztg.,  xxiv.  835) : 

>       Is      B 

«r.=100. 

Obs.— Occars  at  the  Hanns  George  mine,  at  Ruttis,  in  Saxon  Voigtland,  with  ruttisite. 
liamed  from  «d»ajo  *f,  evergreen, 

349.  PICR08MINE.    Pikrosmin  SdicL,  Min.  Mohs.,  ilL  157,  1825. 

Orthorhombic.  Cleavable  massive.  Also  columnar  or  fibrous.  Cleav- 
age ;  in  traceSj  parallel  to  a  prism  of  117®  49' ;  perfect  parallel  to  t-i,  less 
io  parallel  to  i-z. 

H.=2-5— 3.  G.=2-66,  cleavable  massive  ;  2*596,  columnar.  Lustre  of 
cleavage-face  pearly,  elsewhere  vitreous.  Color  greenish- white  ;  also  dark 
green,  gray.  Streak  white.  Subtranslucent — opaque.  Odor  bitter  argil- 
laceous when  moistened.  Double  refraction  strong ;  optical  axes  in  tlie 
wluinnar  variety  in  a  longitudinal  plane ;  bisectrix  negative,  normal  to  the 
bides  of  the  columns. 

Oomp.— O.  ratio  for  ft,  Si,  1^=1  :  2  :  i;  Mg Si +  il^= Silica  551,  magnesia  36*7,  water  8-2= 
IM.    Analysis  by  Magnus  (Pogg.,  vt  53) : 

Si  64-89    3tlO-79     3Pe  1'40     An  0*42     Mg  84-85     fi  7-80=98-15. 

Pyr.,  etc — ^In  the  closed  tube  some  ammonia  given  off  with  the  water ;  the  assay  black- 
ens and  has  a  burnt  smell.  B.B.  on  charcoal  whitens  without  fusing.  With  borax  slowly  dis- 
scjres  to  a  transparent  glass ;  affords  a  glass  with  little  soda,  and  an  infusible  slag  if  the  soda  bo 
incFeaacd.    A  pale  and  indistinct  red  with  cobalt  solutiou. 

Obs. — Associated  with  magnetic  iron  ore  at  the  iron  mine  of  Engelsberg,  near  Pressnitz  in  Bo- 
bemja.    The  fibrous  variety  resembles  asbestus. 

Kamed  from  ricp6$,  InUer,  and  'u<t^  ,  odor. 

HaidLoiger  instituted  the  species  on  the  physical  characters  and  cleavage  of  the  massive  and 
fbrous  mineral,  without  a  knowledge  of  the  chemical  composition ;  and  he  suggests  that  much  of 
csmmon  asbestos  may  belong  to  it. 

The  talcoee  or  chloritic  schist  of  Greiner  in  Tyrol,  and  the  limestone  of  the  vicuiity  of  Waldheim, 
^ony,  are  reported  as  other  localities.  Desdoizeaux  obtained  the  above  optical  characters  from 
'•be  PressnitE  mineral,  and  also  from  another  fVom  Zermatt. 

360.  SPABAITB.     V,  Kobdl^  GeL  Anz.,  Munchen,  xvil  945,  1843,  J.  pr.  Ch.,  xzz.  467. 
Massive,  amorphous. 
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H.=2-5.  Lustre  a  little  pearly  or  greasy.  Translucent.  Color  reddisli, 
approacliing  flesh-red.     Fracture  imperfect  conchoidal  and  splintery. 

Oomp.— 0.  ratio  for  E,  Si,  It =5  :  12  :  4j  whence,  if  a  fourth  of  the  water  is  basic^  (tfig+i 
fl) Si-t-ifl.    Analysis  hy  v.  KobeU : 

§156-00        atlO-66         i'eO-66         %  30*67         ft  11  •34=99*38. 

Pyr.,  etc. — ^In  the  closed  tube  yields  much  water  and  becomes  ffrtij.  B.B.  melts  to  a  glassy 
enamel     Dissolves  in  concentrated  muriatic  acid,  the  silica  easily  gelatinizing. 

Obs. — From  Oapo  di  Bove,  near  Borne,  filling  the  spaces  among  crystals  of  wollastonite,  m  leu- 
dtic  lava. 

Named  after  Sign.  Kedici  Spada. 

QuiNCiTE. — ^The  quincUe  of  Berthier  is  in  light  carmine-red  partidieB  disseminated  through  a 
limestone  deposit 

Oomp, — Silica  54,  magnesia  19,  protozyd  of  iron  8,  water  17=98.  From  near  the  village  of 
Quincy,  France.  Strong  concentrated  acids  dissolve  the  magnesia  and  iron,  and  leave  the  silica 
in  a  gelatinous  state.    The  color  is  attributed  to  organic  matter. 

351.  i?YBALLOLITE  pt      352.  PiCBOPHYLL.      353.  TRAYERSELLTTB.       354.  PirKARANDITB.     335. 

Stbakonitzitb.    356.  Monbaditk 

These  are  names  of  pyroxene  in  different  stages  of  alteration,  between  true  pyroxene  and  either 
Borpeutine  or  steatite.    For  analyses  and  descriptions,  see  under  that  species  (p.  221). 

367.  NEOUTB.    Neolit  Scheerer,  Pogg.,  Ixxl  285,  1847. 

In  silky  fibres  steUately  grouped  ;  also  massive. 

H.=l— 2.  G.=2*77.  after  drying.  Color  green.  Lustre  silky  or 
earthy. 

Comp.— 0.  ratio  for  ft,  fl,  Si,  fl  about  3  :  1  :  6  :  H;  whence  the  formula  lJrgSi  +  tB[[  +  iil 
fl*].  Perhaps  (&",  fi,  &•)  Si'.  As  the  mineral  is  formed  through  the  agency  of  infiltrating  waters 
through  rocks  containing  magnesia,  it  is  not  safe  to  assume  that  there  are  no  impurities  present. 
Analyses:  1-3,  Scheerer  (Pogg.,  Ixxxiv.  373);  4,  Richter  (ib.): 


Si 

XI        fe 

Mn 

fig 

Oa 

fi 

1.  Arendal 

52*28 

7*33       3-79 

0-89 

31*24 

0-28 

4-04=99*86. 

2.        " 

47*85 

1027       7-92 

2-64 

24-73 



6*28=99-19. 

3.  Eisenach 

51-35 

9-02       0-79 



.SO-19 

1*93 

6-50=99-78. 

4. 

51-44 

8*79  FeO-88 

31-11 

200 

6-50=100*72 

Obs. — Occurs  in  the  iron  mines  of  Arendal,  and  in  cavities  in  basalt  near  Eisenach.  Also 
compact  massive  and  earthy  in  fissures  at  Rochlitz  in  the  Biesengebirge,  Bohemia,  of  a  pis- 
tachio-green color,  or  brownish ;  G.= 2-626  to  2-837.  Herter  &  Porth  (Jahrb.  G.  Reichs,  x.  19) 
observe  that  this  variety  contains  oxyd  of  zinc,  oxyd  of  iron,  lime,  alumina^  and  copper,  as  im- 
purities. 

Named  from  vtoi^  new^  and  \iB «(,  stom. 

358.  PALIGORSKITB.    Paligorskit  T,  v.  Saaftschenkof,  Verb.  Mm.  St  Pet.,  1862,  102. 
JjMbrous.    Soft,  but  tough,  and  hence  with  great  difficulty  pulverized.    G.=2-217.    Oolor  white. 

Coup. — 0.  ratio  for  ft,  S,  Si,  £[,  after  excluding  8^  p.  c.  of  what  is  called  hygrosoopic  water, 
1:2-5:8:  3. 

Analysis  by  Ssaftschenkof  (L  c.):  Si  52*18,  3tl  18-32,  fig  819,  Ca  0'59,  fl:  12*04,  hygrosc.  watei 
8*46=99-84.    B.B.  infusible.    Not  acted  on  by  the  acids. 

From  the  Permian  mining  district  of  the  Ural,  '4n  der  Paligorischen  Distanz**  of  the  second 
mine  on  the  river  Popovka.    Probably  an  altered  asbestus. 

859.  Xtlotilb  GlockeTf  Synopsis,  97,  1847  {Bergholz,  of  Sterzing,  and  HolzasbesC),  approaches 
the  above  in  constitution,  but  is  probably  only  an  altered  asbestus.  It  occurs  delicately  fibrous ; 
glimmering  in  lustre;  wood-brown,  light  or  dark,  and  also  green  in  color;  with  G.=2-4— 2*4^  fui 
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the  bvowB,  and  2*56  for  the  greenish,  Kenngott    Thaulow  obtained  (Fogg.,  zll  636)  Si  55*58,  & 
0-04,  Pe  19-44,  iig  16-50,  Oa  0-10,  fl[  10  27=79-93.   Von  Hauer  finds  (Sitz.  Wien,  Akad.,  xL  388): 


Si 

Fe 

*e 

4g 

Ca 

IBT 

1. 

44-31 

17-74 

8-73 

8-90 

2-27 

21-67 

2. 

45-53 

1803 

3-36 

11-08 

tr. 

22-01 

3. 

47-96 

16-tl5 

1-87 

12-37 

tr. 

9164 

Of  the  water  in  the  analyses,  9*^0,  7*90,  and  8-13  p.  a  passed  off  at  100**  G. ;  and,  excluding  th€ 
meon  of  these  determinations,  rednoes  the  mean  of  the  above  results  to  Si  60*43,  Fe  18-97,  tt 
S-23,  Ag  U-82,  Ca  0-86,  fl  14«3=99'98. 

Kenngott  considers  it  as  probably  altered  chrysotile. 

XyAYe  of  Hermann  is  also  probably  only  a  hydrous  asbestos.  It  has 'a  brown  color  and  asbesti- 
fonn  structure.  Hermann  obtained  (J.  pr.  Gh.,  xxxiy.  180,  1845),  Si  44*06,  Fe  37*84,  Ca  6*58,  Mg 
5-42,  Cu  1-36,  £[  4-70=99-96.     H.=3.     G.=2-935. 

36a  ANTHOSIDnRrrZI.    Haxum.,  GeL  Anz.  Gott,  281,  1841. 

In  tufts  of  a  fibrous  structure,  and  sometimes  collected  into  feathery 
flowers.     Besembles  cacoxene. 

H.=:6-5.  G.=3.  Lustre  silky,  a  little  chatoyant  on  a  fresh  fracture. 
Color  ochre-yellow  and  yellowish-brown,  somewhat  grayish,  rarely  white. 
Powder  brown  to  colorless.  Opaque  or  slightly  siiotranslucent.  Gives 
sparks  with  a  steel.     Tough. 

Comp. — Fe*  Si* + 2  lt=^ca  60*3,  sesqniozyd  of  iron  35*7,  water  4'0= 100.  Analysis  by  Schne- 
dermann  (L  a,  and  Fogg.,  lil  292)  of  the  yellow  variety  (mean  of  two  results):  Si  60*08,  Pe 
3490,  It  3-59=98*66.     If  the  water  is  basic,  the  0.  ratio  is  1  :  2^. 

Pyr.,  etc— B.B.  becomes  reddish-brown,  then  bUdc,  and  fuses  with  difficulty  to  a  black 
magnetic  slag.     Decomposed  by  muriatic  acid. 

ObB.~From  Antonio  Pereira,  in  the  proTince  Minas  Geraes,  Brazil,  where  it  is  intimately 
associated  with  magnetic  iron.    Named  from  &v9ji,  flower^  and  aiSnpos,  iron. 
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361.  OATiAMPfB.  Oadmia  pt  Plin,^  xzziv.  2;  Agric  Foss.,  255,  1546.  Lapis  calaminaris. 
Germ.  Galmei  pt  Agric,  Interpr.,  1 546.  Galhneja  pt.  Lapis  calaminaris  pt,  Oadmia  offidn.  pt, 
WaiL,  Min.,  247,  1747;  Zincum  naturale  calciforme  pt,  Galmeja,  Lapis  calaminaris  pt,  Cronst, 
197,  1758.  Calamine  pt  Fr,  IH.  Wall.,  i.  447,  1753.  Zincum  spatosum  dnereum  compactum 
electricum,  ib.  flavescens  drusicum  (Or.  CarinthiaX  v.  Bom,  Lithoph.,  i.  132,  1772.  Calamine  pt, 
Mine  de  Ziuc  vitriforme  (with  figs.)  de  Liak,  Crist,  829, 1772,  iil.  81,  178:i;  Eieselerde,  Ziukozyd 
(fr.  Derbyshire),  Klapr.,  Orell's  Ann.,  i  891,  1788.  Galmei  pt  JEarst,  Tab.,  24,  1791.  Zinc 
oxyd6  pt  H.,  Tr.,  iv.  18«)1.  Electric  Calamine,  Silicate  of  Zinc,  Smiihson,  PhiL  Trans.,  1803. 
Zinc  Calamine  Brongn.,  Min.,  il  136, 1807.  Zinkglaserz  Karst.,  Tab.,  70. 100,  1808.  Zinkkieselerz, 
Kieselzinkerz,  Eieselzinkspath,  Kiesolgalmey,  Germ,  Siliceous  Ozyd  of  Zinc.  Zinc  oxyde  sili- 
ciftre  K  Calamine  BeutL,  Min.,  ii,  190,  1832.  Smithsonite  B.  <fc  if,  Min.,  1852  [not  Smithaon- 
it©  BeacL].     Hemimorphit  Kenng.,  Min.,  67,  1853.     Wagit  Radoszkovski,  0.  R.,  liil  107,  1862. 

Orthorhoinbic  ;  hemimorphic-hemihedral.  /a/=104°  13\  0  ^l-^= 
U8°  31' ;  a  :  J :  c=0-6124  :  1  :  1-2S50.  Observed  planes  :  0 ;  vertical,  /, 
M,  i-i,  i-J,  i-5,  i-5,  i-5 ;  domes,  ^i,  1-z,  |-t,  |-z,  2-i,  3-1,  54,  7-i ;  ^  t,  J-^,  ^i,  1-z, 
H  3-i;  octahedral,  J,  },  1  j  3-1,  2-2,  4-4,  f  5,  j-4,  2-6,  K  f ' ;  2-2,  3-|,  4-f 
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f?A2-«=129°14' 
O  A  3-1=118  34 
O  A  f  i=162  59 
^Aft=166  36 
O  A  14=164  31 
0  A  3-1=124  58 


O  A  1=142^  11' 
i-t  A  2-2=129  7 
t-S  A  t-5,  ov.  t-J,=114  50 

/Aa=127  54 
i-5  A  1-1=147  17 
ir%  A  i-i=156  49 


Twins.  Cleavage :  /,  perfect ;  (?,  in  traces.  Also  stal- 
actitic,  mammillated,  botryoidal,  and  fibrous  fonns;  also 
massive  and  granular. 

IL=4-5— 5,  the  latter  when  crystallized.  G.=3'l«— 39, 
3*43 — 3*49,  from  Altenberg.  Lustre  vitreous,  O  subpearly, 
sometimes  adamantine.  Color  white;  sometimes  with  a  delicate  bluish 
or  greenish  shade  ;  also  yellowish  to  brown.  Streak  white.  Transparent 
—translucent.  Fracture  uneven.  Brittle.  Pyroelectric.  Double  refrac- 
tion strong;  optic-axial  plane  i-i;  divergence  81° — 82^°  for  the  red  rays; 
bisectrix  positive,  normal  to  0, 

Var. — 1.  Ordinary,  (a)  In  (syBtals.  Measured  angles:  /Ai-{=128''  4',  Scbranf,  giviiig 
/A/=103''52';  /Ai-S=151°  12',  Schrauf;  t-5A»-l=l47*  25',  Hessenberg;  0^  l-i=148'8!', 
Dauber,  148"  89',  Schr.;  OA8-i=118"  89',  Dauber,  11h*  40'  Schr.;  0Al-i=154'  31,  Daub^ 
154°  27',  Scbr.  (6)  Mammillary  or  stalactitic.  (c)  Massive;  oflcn  cellular.  Yfo^ite  is  a  ooncre- 
tionarj  light-blue  to  green  calamine  from  Nijui  Jagurt  in  the  Ural;  G.=2*707. 

2.  Carbonated,  Sullivan  has  described  (Dublin  Q  J.  Sci.,  1862,  it  150)  a  variety  of  calamine 
from  the  Dolores  mine  in  the  province  of  Santander,  ^^pnin,  occurring  in  concentric  pisr^iitic  ma&ses, 
fVoquently  containing  a  semitrauslucent,  opal-like  nucleus.  This  mineral,  produced  from  the  hy- 
drous carbonate  by  the  action  of  silica  ted  waters,  contains  from  12  to  2ii  per  cent  of  carbonate  of 
zinc ;  G.=2-88 — 8*69.     Sullivan's  paper  is  one  of  much  interest 

3.  Argillaceous.  Another  calamine  from  Spain,  analyzed  by  Schonichen  (B.  H.  Ztg.,  xxii  163V 
contains  20  to  26  p.  c.  of  alumina,  with  81*5  p.  c  of  silica,  21  to  28-5  p.  c.  of  ozyd  of  zinc,  and  18  to 
20  of  water;  and  is  apparently  calamine  mixed  with  clay.  It  occurs  massive;  color  at  first  white, 
changing  in  the  air  to  violent,  brown,  and  finally  black;  transparent  on  the  edges;  feel  soapy. 

Oomp.— 0.  ratio  for  &,Si,fl;=l  :  1  :  i;  2n' Si -Hfi= Silica  250j  oxyd  of  zinc  67*5,  water  7*5 
—  100.  Perhaps  in  some,  or  all  cases,  one-third  more  water,  or  2n' Si +  1^  It = Silica  24-4,  oxyd  of 
zinc  t;5-9,  water  9-7  =  100. 

Analyses:  1,  Smithson  (Nicholson's  Joum.,  vi.  78);  2,  8,  Monheim  (.1.  pr.  Ch.,  xlix.  319>;  4, 
Berzelius  (Ak.  H.  h^tockh.,  1819,  141);  5,  Berthier  (J.  d.  M.,  xxviii.  841 );  6,  Thomson  ^PhiL  Mag., 
1840);  7,  8,  Hermann  (J.  pr.  Ch.,  xxziii.  98);  9,  E.  Schmidt  (J.  pr.  Gh.,  U.  257);  10,  C,  Schoabel 
(Pogg.,  cv.  144);  11,  Radoszkovski  (L  c.): 

2n  ti 

97*7  Smithson. 

Fe  0*68,  C  0-35 =100-97  MonheiiiL 
Fe  0-22,  C  081  =99-27  MonfaeioL 
=  100  Berzelius. 
=  100  Berthier. 
=  100-8  Thomson. 
t*b  2  70=  100  Hermann. 
=  100  Hermann. 
Fe  o-72,C  l-02=99-rt8  Schmidt 
£1,  Fe  1-08,  P  ^.=99-41  SdinabeL 
Ca  1-55,  Ou,  te  <r.=99-15  Radoez. 

The  wagite  gives  the  0.  ratio  1:1  :  ^, 

Pyr.,  etc. — In  the  closed  tube  decrepitates,  whitens,  and  gives  off  water.  B.B.  almost  iufasi 
ble  ( F.=6) ;  moistened  with  cobalt  solution  gives  a  g^reon  color  when  heated.  On  charcoal  with 
soda  gives  a  coating  which  is  yellow  while  hot,  and  white  on  cooling.  Moistened  with  cobalt  solu- 
tion, and  heated  in  O.F.,  this  ccating  assumes  a  bright  green  color.  Gelatinizes  with  adds  even 
-when  previously  ignited.  Decomposed  by  acetic  acid  with  gelatinization.  Soluble  in  a  strong 
jall^n  of  caustic  potash. 
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Si 

2n 

fi 

i.  Betzbanya 

25-0 

68-3 

4-4= 

2. 

25-34 

67  02 

7-58, 

3.  Altenberg 

(})  24-85 

66  40 

7-49, 

4.  Limburg 

26-23 

66  37 

7-40= 

6.  Brisgau 

25-5 

64-6 

10-0  = 

6.  LeadhiUs;  G. 

=8164 

23-2 

66-8 

10-8  = 

7.  Nertschinsk; 

G.  =  3-871 

25-38 

62-85 

9-07, 

8.         " 

G.=3-435 

26-96 

65  66 

8-38= 

9.  Moresnet 

2444 

66-48 

7-02 

liK  Santander;  G 

.=3-42 

23-74 

66-25 

8-34, 

11.  Ural,  WagiU 

2600 

66-90 

4-70, 

HYDROUS   SILICATES.  409 

Obt.— CaUznine  and  smithsonite  are  usually  found  associated  in  veins  or  beds  in  stratified 
cakarBous  rocks  aooompanyiug  ores  of  blende,  iron,  and  load,  as  at  Aix  la  Chapclio ;  Raibel  and 
Bleiberg,  iu  Carlnthia,  in  the  upper  Triassic;  Moresnet  in  Belgium,  Fribourg  in  Brisgau,  Iscrlohn, 
Taraowitz,  Olkucz,  Miedzanagora,  Retzbanja,  Schemnitz.  At  Koughten  Gill,  in  Guniberlaud,  ii 
siieular  crjstalc  and  mamniiUary  crusts,  skj-blue  and  tine  green  ;  at  Alston  Moor,  white ;  at  the 
Ratland  mine,  near  Mattock,  in  Derbyshire,  in  brilliant  crystals,  and  grayish- white,  and  yellow,  and 
aummiliated :  at  Castleton,  in  crvstals;  on  the  Mendip  Hills,  mostly  brownish-yeUow,  and  in  pari 
sulictidc ;  in  Flintshire,  etc.,  Wales ;  LeadhiUs,  Scotland.  Large  crystals  have  been  found  at 
Nerudtinsk. 

In  the  United  States  occurs  with  smithsonite  in  Jefferson  county,  Missouri.  In  Pennsylvania, 
at  the  Perkiomen  and  Phenixville  lead  mines ;  in  a  lower  Silurian  rock  two  miles  from  Bethle- 
hecQ.  at  FriedeusYiUe,  in  Squoou  valley,  abundant  and  extensively  worked ;  on  the  Susquehanna, 
opposite  Selinsgrove.  Abundant  in  Virginia,  at  Austin's  mines  in  Wythe  Co.  A  pale  yellow, 
fTisibie  zinciferous  clay  occurs  iu  considerable  abuudanoe  with  calamine  at  the  Ueberroth  mine, 
FriedensviUe.  Ajialysis  of  this  by  John  M.  Blake  gave  Si  41*36,  Al  804,  i^^'e  0*55,  2n  32'24t  Mg 
li'i,  K  ir.,  fi  7"76.  Other  specimens  examined  by  W.  T.  Roepper  gave  a  variable  amount  of  zinc^ 
showing  tliat  the  substance  is  not  homogeneous  (priv.  oontrib.). 

On  cryst.  see  Gr.  Rose,  Fogg.,  lix  ;  Dauber,  Fogg.,  xcii.  245  (whose  measurements  are  above 
adopted);  Heasenberg,  Sank.  Nat  Gos.  Frankfurt  a  M.,  ii  26o ;  Schrauf,  Bor.  Ak.  Wien,  xxxviil 
tS$;  DescL  Min.,  i.  117. 

The  name  CkUamine  (with  Cfalmei  of  the  Germans)  is  commonly  supposed  to  be  a  corruption  of 
CadmioL.  Agricola  says  it  is  from  oalainuSj  a  reed^  in  allusion  to  the  slender  forms  (stalactitic)  com- 
moQ  in  the  cadmia  forjiacum. 

The  cad/ma  of  Pliny  and  of  other  ancient  authors  included  both  the  native  silicate  and  carbon- 
1*^,  and  the  oxyd  from  the  chimneys  of  furnaces  (cadmia  fomacum).  The  two  native  ores  oon- 
tmuad  to  be  confounded  under  the  name  lapis  caJlaminaris^  calamine  or  galmei,  until  investi- 
gjted  dieoaically  by  Smithson  in  180:^.  Earlier  analyses  had  made  out  chemical  dlfTerences,  and  some 
aathora,  before  1790,  had  rightly  suggested  a  division  of  the  species  :  Bergmann  having  found 
I'i  p.  c.  carbonic  acid  in  a  Holywell  specimen  (J.  de  Phys.,  xvl  17;  1780) ;  and  Pelletier,  in  a 
kiad  from  Fribourg  in  Brisgan,  which  had  been  called  Zeolite  of  Brisgau  because  it  gelatinized 
with  adds,  5*i  p  a  silica,  with  36  oxyd  of  zinc,  and  12  water  (J.  de  Phys.,  xx.  420,  1782);  ana 
Ibproth,  in  another,  similarly  gelatinizing,  Kd  oxyd  of  zinc  and  MS  sLUca.  But  Smithson  was 
ihe  drst  to  make  known  the  true  composition,  and  dear  away  all  doubts. 

De  Lisle  noticed  the  crystalline  forms  of  the  two  species,  describing  one  kind  as  prismatic  with 
dihedral  summits,  and  the  other  as  scalenohedral  like  dogtooth  spar,  yet  did  not  fully  appreciate 
thf'  importance  of  the  observation ;  while  Uauy,  14  years  later,  in  his  Traite^  describes  only  the  crys- 
tals of  the  siUcatt,  and  takes  the  ground  that  the  zinc  carboruUee  was  only  an  impure  calcareous 
*Bncoxyde.'* 

In  IS07  Brong^iart  called  the  silicate  calamine^  leaving  for  the  other  ore  the  chemical  name 
tiv.  carbonatee.  In  1832,  Beudant  followed  Brongniart  in  the  former  name,  and  designated  tlie 
kiter  Smithscnite^  after  Smithson,  who  had  analyzed  in  1 808  the  carbonate  as  well  as  silicate. 
rhss  the  two  spedea  were  at  lost,  not  only  distinguished,  but  mineralogically  named. 

Unfortunately,  Brooke  k  Miller,  in  1852,  reversed  Beudant's  use  of  these  names,  with  do  good 
reason;  and  in  185H,  Kenngott,  on  account  of  the  confusion  of  names,  as  he  says,  introduced  for 
the  silicate  the  new  name  HemMrunTphiU^  and  so  added  to  the  confusion.  These  innovations 
should  have  no  favor. 

361  A.  MORESXBTITB  Risse  (Verh.  nat  Ver.  Bonn,  1866,  Ber.  98).  Amhieral  from  Altenberg,  near 
Aachen,  occorring  with  calamine.  Two  varieties  are  found,  one  dark  to  leok-groeu  and  opaque ; 
&£ other  li^t  emerald-green,  transparent  The  latter  is  the  purest;  it  has  II. =2 -5,  conchoidal 
fectura.  streak  white,  (t  afforded  on  analysis  Si  30-31,  Xl  13*68,  ^e  0*27,  Ni  1*14,  Zu  43-41,  Mg 
t%  (hir^ti  U -37  =  100*18.  B.B.  on  charcoal  gives  with  cobalt  solution  a  pale  green  mass.  Ditfi- 
ealtly  soluble  in  adds. 

362.  VTTiTiA'RBITB.    Ihkfrenoy^  G.  B.,  1842,  Ann.  d.  M.,  IT.  i.  387,  1842.    Serpentin  aus  d. 
Malenkerthal  FWanberg,  J.  pr.  Gh.,  ci.  38,  1867. 

Orthorhombic.  7 A  7=120''  8',  Descl.  Observed  planes:  0,  l-I,  1; 
ervAtals  all  compound,  consisting  of  three  intersecting  individuals ;  compo- 
Mtion-face  i-S.  O  A  1-1=140^  36',  0  A  1=136°  32'.  (Crystallization  per- 
baps  pseudomorpliic.)    Mostly  in  rounded  grains.     Also  massive. 

1L=4— 5.    G.=2-978,  fromTravei-sella;  2-D9,  fr.  Malenkeithal.    Coloi 
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yellowish-green  to  olive-green ;  also  dark  ffreen  to  blackish.  Streak  nn- 
colored.  IVanplneent;  transparent  in  thin  plates.  Double  refra<jtioD 
strong  ;  optic-axial  plane,  i-i ;  bisectrix  normal  to  (?,  positive ;   DcscL 

Comp.— 0.  ratio  for  ft,  Si,  1^=1 :  1  :  i;  (H  Mg+A  *'e)«Sl4-i  fi=Saica  38-9,  roagnesU 47  5, 
protozyd  of  iron  7*8,  water  5*8=100.  Appears  to  be  a  hydrous  forsterite  or  boltonito  in  compo- 
tiiioL,  and  to  resemble  much  the  latter.  G.  Rose  pointed  out  the  approximation  in  angle  to 
chrysolite,  and  regarded  it  as  an  altered  variety.  Its  occurrence  in  twlLS  of  three  intersecting 
crystals,  as  made  luiOAvn  by  Descloisseaux  (Miu.,  w5, 1862),  is  an  import^int  characteristic  not  tJius  far 
observed  in  forsterite,  or  any  other  species  of  the  chrysolite  group.  The  crystals  have  the  planer 
shilling,  but  not  quite  even.  Analyses:  1,  2,  Dufrenoy  (I  a,  and  Dufr.  Miu.,  2d.  ed.,  iv.  343);  3, 
Fellenberg  (1.  a); 

On    a    ti 

0  53  0-46  5*80=99*78  Duflpenoy. 
1-70  0*72  6*21=99-16  DnHrenoy. 
5.55,  Or,  Ni  0-75,  ii  3-19=101-33  F. 

AnaL  1  is  of  the  original  villarsite;  2,  of  grains  from  the  granite  of  Forez  and  Morvan,  France. 

Pyr.,  etc. — B.B.  infusible.     With  borax  a  green  enameL    Attacked  by  concentrated  adds. 

Obs. — At  Traversella  it  is  associated  with  mica,  quartz,  and  dodecahedral  magnetite.  Much 
boltonite  fs  hydrous,  and  in  composition  belongs  here.  Grains  in  the  interior  of  the  serpentine 
pseudomorphs  of  Snarum  have  sometimes  a  similar  composition  The  mineral  from  Plrlo  in 
Malenkerthal,  of  the  Grisons,  constitutes  the  base  of  a  serpentine-like  rock,  which  is  slightly 
crystalline  in  texture,,  some  what  slaty,  feeble  lustre,  and  between  blackish-gray  and  dark  green  in 
color.  Supposing  the  alumina  present  as  a  mixed  silicate,  the  formula  is  that  of  the  Traverselh 
mineral    The  rock  looks  like  a  mixture  of  several  minerals. 

363.  PRZSHNITB.  Chrysolite  Sage,  Mm.,  L  282,  1777.  Ohrysolite  du  Gap  (a  kind  of  Scbcrl) 
de  Lisle,  ii.  275,  1783.  Zeolithe  verd&tre  1;.  Bom,  Oat  de  Kaab,  L  203,  1790.  Prehnit  Wenu, 
Bergm.  J.,  1790,  L  110;  anal  by  Klapr.,  Schrift  Ges.  nat.  Berlin,  viii.  217,  178s.  Koupholite 
(fr.  Bareges),  Ficot  la  Feyrouse,  Dtlanieih.,  T.  T.,  ii.  647,  1797.  ^delite  (Edelite)  Wainistedi, 
Jahresb.,  v.  217,  1825.    Jacksonite  WhitJiey,  J.  Nat.  H.  Soc.  Boston,  v.  487,  1847. 

Orthorhombic.     /A  7=99°  56^  0  A  14=146°  llf  ;  a:i:  c=0-66963 

:  1  :  119035.     Observed  planes:    0;   vertical,  /,  i-i,  i-i;   domes,  ^l^  |-L 

6-1 ;  octahedral,  2,  6.     Oa  f  i=153°  20',  0  A  ft=134°  52f,  O  A  2=119"^ 

45',  0  A  6=100°  47'  0  A  64=106°  30',  /A  i.i=130°  2'.    Cleavage :  basal, 

distinct.    Tabular  crystals  often  united  by  (?,  making  brokea 

385  forms,  often  barrel-shaped.     Reniform,  globular,  and  stalac- 

titic  with  a  crystalline  surface.     Structure  imperfectly  c^>- 

lumnar  or  lamellar,  strongly  coherent ;  also  compact  granular 

or  impalpable. 

H.=6— 6-5.  G.=2-8— 2-953. .  Lustre  vitreous;  <?  weak 
pearly.  Color  light  green,  oil-green,  passing  into  white  and 
gray ;  often  fading  on  exposure.  Subtransparent — ^translu- 
cent ;  streak  uncolored.  Fracture  uneven.  Somewhat  brit- 
tle. Pyroelectric,  with  polarity  central,  the  analogue  pola 
at  the  centre  of  the  base  and  the  antilogue  at  the  extrem- 
ities of  the  brachydiagonal,  Riess  &  Rose.  Doubla  refrac- 
tion strong ;  optic-axiai  plane  usually  i-i ;  bisectrix  positive, 
normal  to  0;  axial  angle  122° — 130°,  for  crystals  from 
Daupiiiny  and  Pyrenees,  but  in  others  much  less ;  divergence  very  sligbtlj 
diminished  by  heating ;  Descl. 

Var. — Usual  in  firm  and  hard  incnisting  masses,  externally  globular  or  mammillaiy.  the  suifaa 
made  up  often  of  grouped  crystals  more  or  less  imperfect,  but  sometunea  smooth. 
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ChupholiU  is  Id  cavernous  masses,  made  of  small,  thin,  fragile  laminn  or  scales ;  the  original 
was  from  the  peak  of  EresUds,  near  Bareges,  in  the  Pj^renoes ;  also  reported  from  tlie  Col  dt 
Boubomroe,  at  the  foot  of  Mt  Blanc.     Named  f>om  K»v.p  «k,  tender, 

Kddite  (or  JBdeiiie)  is  nothing  but  prehnite  fVom  .^delfors,  Sweden. 

Jacksonite  ^or  anhydrotu  prehnite)  of  Whitney  is  ordinary  prehnite,  from  Keweenaw  Pt  and  Isls 
Royale. 

Crystals  from  Fbnnington,  Ct,  hare  for  the  optio-oxial  plane  m;  and  tlie  diyergcnoe  for  the  rod 
rays  in  the  outer  parts  of  a  plate  of  a  crystal,  48"* — dO"* ;  in  an  interior  wedge-shaped  part  of  the 
same  plate,  1  i  ^,  DescL  The  dispersion  is  yery  strong  in  these  crystals,  while  in  those  of  Dau- 
|/hluy  it  is  hardly  perceptible. 

Comp. — 0.  ratio  for  6,  H  ^^  ^=2  :  8  :  6  :  1,  whence,  if  the  water  is  basic,  for  bases  and 
sUicu,  1 :  1 ;  and  formula  (^  A'+  ^  Oa-hJ  *!)■  Si*=Silica  4»-6,  alumina  -24-9,  lime  271,  water  4-4= 
luu.  Analyses:  1,  *i«  Gehlen  (Schw.  J.,  iil  171);  3^,  Wahnstedt  (Jahresb.,  t.  217);  6,  7,  Thom- 
son k  Lehunt  (Min.,  L  275);  8,  Beguaolt  (A.nn.  d.  M.,  III.  xir.  154);  9,  Amelung  (Bamm.  2d 
SuppL,  1 18,  Pogg.,  Ixviil  312);  Iti,  1 1,  Leonhard  (Pogg.,  lir.  579);  12,  Domeyko  (Ann.  d.  M.,  IV. 
iz.  i} ;  13,  P.  Kiitsing  (B.  H.  Ztg.,  u.  267);  14,  G.  W.  Paykull  ((Efy.  Ak.  Stock.,  1866,  85): 

Itn  0-25=:98  50  Gehlen. 

Un  0-25=98*75  Gehlen. 

Un  0-19,  te  l-25=lu0  Wahnstedt 

f*e  0-74=99-7 1  Wahnstedt 

Un  0-15=100-20  Wahnstedt 

=97-3»  Thomson. 

Mn  0-4'2,  t,  }f(a  1-03  Lehnnt 

=  100-46  Regnault 

]Sfa  1-03=102-40  Amelung. 

&  0-02=100*63  Leonhard. 

k  0-01  =  100-84  Leonhard. 

lOo'l  Domeyko. 

=  I(»0*10  Kiitzing. 

=  100*41  Paykull 

No  10  is  a  pseudomorph  after  analcite,  and  11  after  leonhardite.  The  jackaonile,  or  anhydrota 
prehniie^  of  Whitney  (L  a),  contains,  according  to  Jackson  and  Brush,  4*7,  4-16  (J.),  and  4'85  (B.) 
p.  c.  of  water.  The  specimen  analyzed  by  W  hitney  may  possibly  have  been  calcined,  as  in  some 
localities  on  Lake  Superior  it  is  customary  to  bum  the  copper  ore  to  free  it  from  adlieruig  rock. 
He  obtained  (L  o.)  Bi  46-12,  M  25*91.  Oa  27*03,  Sfa  0*85=99*91. 

P3rr.,  eLc. — In  the  closed  tube  yields  water.  B.B.  flises  at  2  with  intumescence  to  a  blcbby 
enamel-like  glass.  Decomposed  by  muriatic  acid  without  gelatinizing.  CouphoUte^  which  ollec 
contains  dust  or  vegetable  matter,  blackens  and  emits  a  burnt  odor. 
Oba« — Occurs  in  granite,  gneiss,  syenite,  dioryte,  and  trappean  rocks,  especially  the  last. 
At  St  Ghristophe  and  rArmentidres,  near  Bourg  d'Oisaus  in  Isere,  associated  with  azinite  and 
epidote;  at  Ratschinges,  Fassa valley,  and  near  Gfunpitello,  Tyrol;  in  Sabsburg;  Ala  in  Piedmont; 
the  Sau-Alp  in  Carinthia ;  Joachimsthal  in  Bohemia ;  in  Nassau,  at  Uberscheld  and  Uckersdorf : 
near  Freiburg  in  Brisgau  on  the  Rosskopf ;  in  the  Harz,  near  Audreasberg,  with  datolite ;  Aren- 
dal,  Norway;  .£delfors  in  Sweden  {edelite)]  Upsala,  Sweden,  in  rifts  in  homblcndic  granite,  the 
decomposition  of  the  hornblende  having  afforded  the  lime,  and  of  the  mica,  tlie  alumina  (Paykull) ; 
at  Fiiskie  Hall  and  Campsie  in  Dumbartonshire,  and  at  Hartlield  Moss ;  in  Renfrewshire,  in  veins 
traversing  trap,  associated  with*  analcite  and  thomsonlte;  also  at  Corstorphine  Hill,  the  Castle 
and  Salisboiy  Chrag,  near  Edinburgh ;  Moume  Mts.,  Ireland. 

In  the  United  States,  finely  crystallized  at  Farmington,  Woodbury,  and  Middletown,  Conn.,  and 
West  Springfield,  Mass.,  and  Patterson  and  Bergen  Hill,  N.  J. ;  in  small  quantities  in  gneiss,  at 
Bellows  Fallfs  Vt ;  in  syenite,  at  Charlestown,  Mass;  Milk  Row  quarry,  often  in  minute  tabular 
CTTstols,  with  diabazite ;  also  at  Pahner  (Three  Rivers)  and  Turner's  Falls,  Mass.,  on  the  Connec- 
ticut, ia  trap,  and  at  Perry,  above  Loriug^s  Gove,  Maine ;  at  Westport,  Essex  Co.,  N.  Y.  {chiUonite 
Emmons),  ou  a  quartzose  rock ;  on  north  shore  of  Lake  Superior,  between  Pigeon  Bay  and  Food 
du  Lac;  in  large  veins  in  the  Lake  Superior  copper  region,  often  occurring  as  the  veinstone  of  the 
native  copper,  sometimes  including  strings  or  leaves  of  copper ;  and  at  times  in  radiated  nodules 
disseminated  through  the  copper. 
Handsome  polished  slabs  of  this  mineral  have  been  cut  from  masses  fVom  China. 
The  formula  (i  &' +i  M)*  Si'  is  analogous  to  that  of  chrysohte  in  the  ratio  1  :  1,  and  the  two 
spedes  appear  to  be  homoiomorphous,  2-i  a  2-{  m  chrysolite =99''  7'. 
Alt. — ^i^ehnite  occurs  altered  to  green  earth  and  feldsptir. 
Named  by  Werner  in  179u  after  CoL  i^hu,  who  first  found  the  mineral  at  the  Cape  of  Good 
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Hope.    Sago  had  called  it  (1777)  €hry»>lHet  and  Bom^  de  lisle  had  referred  it  (1783^  to  the 
group  otsdiorL 

363A.  UioiTE  ffeddle  (Ed.  N.  Phil.  J.,  II.  It.  162,  1856).  In  radiated  eheafy  dusters  of  plates, 
in  nests  in  the  amygdaloid  of  Uig.  Isle  of  Skye,  along  with  analcite  and  faroelite.  R 
=6*5;  G.=2'284;  lustre  pearly;  color  white,  slightly  yellowish.  Composition,  according  to 
Heddle  (loc.  cit.).  Si  4598,  3tl  21*98,  Ca  16-15,  Sfa  4*7,  fi  11-25.  The  0.  ratio  for  ft,  fi,  Si  corres- 
ponding is  near  1:2:4.  B.B.  Aises  readily  and  quietly  to  an  opaque  enamel,  which  is  not  frochj; 
gives  a  strong  soda  reaction. 

It  appears  to  be  near  prehnlte  in  structure,  and  needs  flirther  investigation. 

364.  OHLORASTROLTTB.     C.  7!  Jackson;  J.  D.  WJiitney,  J.  Nat  Bist  Best,  v.  488. 

Massive.     Finely  radiated  or  stellate  in  structure. 
II. =5-5— 6.     G.=3-180.      Lustre  pearly.      Color  light  bluish-green 
Slightly  chatoyant  on  the  rounded  sides. 

Oomp.—0.  ratio  1  :  2  :3  :  1;  (Ca»  :SV)«Si»H-2(Xl,Pe)*Si»+6fi=(^ft«+ifi)»Si*+2tt=Silia 
87'6,  alumina  246,  sesquioxyd  of  iron  6*4,  lime  18*7,  soda  5*2,  water  7*6=  100.  Analyses  by  Whii- 
aey  (Bep.  G.  Lake  Sup.,  1851,  iL  97) : 


Si 

& 

Fe,litUef^e 

Ca 

Sa             ft 

A 

1. 

86  99 

25-49 

6-48 

19-90 

370            0-40 

7-22=10O-18. 

2. 

87-41 

24-25 

626 

21-68 

4-88 

5-77=10O-25. 

Rammelsberg  observes  that  it  has  some  relation  in  oomposition  to  a  hydrous  epidote.  It  also 
approaches  carpholite. 

Pyr.,  etc^In  the  dosed  tube  yields  water  and  becomes  white.  B.B.  fhses  easily  with  intu- 
mescence to  a  grayish  blebby  glass.  Forms  a  transparent  glass  readily  with  borax,  tinged  with 
iron.    Soluble  in  muriatic  acid,  the  silica  separating  as  a  floc'ky  precipitate  (Whitney). 

Obs. — Occurs  on  the  shcres  of  Isle  Royale,  Lake  Superior,  in  small  rounded  pebbles,  which 
have  come  from  the  trap,  and  are  waterworn  ;  it  receives  a  fine  polish. 

Named  from  x^^'^i  green^  Sivrpov^  star,  Xido$,  stone, 

366.  TRITOBHTB.    Tritomit  Weibye  db  Berlin,  Pogg.,  Izxix.  299,  1850. 

Isometric  ;  tetrahedral,  f.  31.     Cleavage  indistinct. 

H.=5-5.  G.=3-9-4-66;  3-908,  Forbes;  4-16-4-66,  W.  &  B.  ;  4-26, 
MoUer.  Lustre  submetallic,  vitreous.  Color  dull  brown.  Streak  diity 
yellowish-gray.     Subtranslucent. 

Oomp.— (ft*,  U^,S)^§i'+4]G[?  Analyses:  1,  approximate,  K.  J.  Berlin  (I  a);  2,  D.  Forbes  (Ed. 
N.  PhiL  J.,  II.  iiL  1866): 

&i       W       ^1        Oe        La       j*e     ftn     t       ftg      Ca      ]$ra      ti 

1.2013     4-6>»     2-24     40-36     1611     1*88     046     0*22    6*16     146     7  86=9944  Berlin. 

2.21*16    8-95^     2*86     3*7-64     1241     2*68     MO    4*64    009    404    OSS    8-68=99*58  Forbea. 

»  With  Mn  O,  Ca  O,  Sn  0>.  ^  With  Bn  0>. 

F.  P.  Moller  has  obtained  a  very  dififerent  oomposition  in,  apparently,  a  carefbl  analysis,  in  which 
the  state  of  oxydation  of  the  bases  was  ascertained  (Ann.  Ch.  Pharm.,  czx  241) : 

&    SnfaZr?€e    Xl   Pe    »n     Ce    La,l)i    Y    Mg    Ca    Ba    §r    Jfa    t    1^ 
15-38  0-74  8-63   4*48  1  61  2*27  0*49  1066  44*05   0*42  016  6*41  0*19  U*7l  0*66  210  5*63=99  49 

From  Berlin  and  Forbes,  the  formula  fi*  Si*4-4  ^  has  been  deduced.  Moller  obtains  the  O.  ratic 
for  It,  |{,  Si,  1^  4  :  1  :  4  :  2.  But  if  the  f^n,  l^a,  2.r  are  added  to  the  bases  instead  of  the  sUi^ 
the  oxygen  ratio  for  all  the  bases  to  the  silica  and  water  is  very  nearly  2:1:}. 

Forbes  questions  whether  the  crystals  obsenrod  are  not  thorite. 

Pyr.,  etc. — Yields  water  and  giyes  a  weak  fluorine  reaction ;  with  borax  a  reddiah-j-cllov 
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^an.  which  is  <x>Iorle8S  on  cooling.  With  muriatic  acid  in  powdor  yields  chlorine,  and  gelnl^ 
icizeSw 

Ohs.— From  the  ialaod  Lamo,  near  Brevig,  Norway,  with  Icuoophanite  and  mosandritc  in  a  coers« 
preuite. 

Named  from  roi^^  ihree-jbid,  and  rl^ro<,  1o  cuij  alludmg  to  the  trihedral  cayities  which  the  crystali 
leave  in  the  gangue. 

365.  THORITE.  Thorit  Ben.,  Ak.  H.  Stockh.,  1 829.  Orangit  Bergemann^  Pogg.,  Izzxii.  661, 1 851 

Isometric  and  tetrahedral.  In  dodecaliedral  crystals,  M'lth  octahedral 
I'lanes  tetraliedrally  developed,  the  larger  set  dull  and  even,  the  smaller 
I'right  and  rounded,  and  with  the  three  edges  about  the  latter  replaced. 
Also  massive  and  compact. 

H.=4-5— 5.  G.=4:-3— 5*4;  of  purest,  5— 5*4.  Lustre  of  surf  ace  of  fresh 
fiacture  vitreous  to  resinous.  Color  orange-yellow,  brownish-yellow  ;  also 
Mack,  inclining  to  brown.  Streak  light  orange  to  dark  brown.  Transpa- 
rent in  thin  splintere  to  nearly  opaque.  Iracture  conchoidal.  Easily 
frangible.     Optically  uniaxial. 

7ar.— The  brownish-blade  and  black  variety,  from  L5y6,  Norway,  was  the  mineral  from  which 
Beizelius  obtained  the  metal  thorium,  and  which  received  the  name  thorite.  The  yellowish  variety 
ii  the  oTongiie  (so  called  from  the  color),  from  Langesnnd  fiord,  whidi  Bergemanu,  when  he  so 
lumed  it.  supposed  to  contain  a  new  metal,  called  by  him  donarium.  The  latter  has  since  been 
foQod  with  an  exterior  of  the  former.  The  mineral  occurs  as  pseudomorphs  after  orthoclase  and 
zircon,  and  crystals  of  the  latter  kind  have  afforded  Zschau  (Am.  J.  Sci.,  II.  xzvi.  359)  the  ana^lcs 
/  1  =  1  N2i*,  1 A 1 =12.Si'',  the  corresponding  angles  of  zircon  being  132"  10'  and  128**  1 9'.  Zschau 
r^rds  the  mineral  thorite  as  tetragonal,  and  isomorphous  with  zirooUf  not  oonsidering  his  crystals 
u  pseudomorphous. 

The  mineral  varies  much  in  specific  gravity,  oran^Y^ affording  6'397,  Bergemann  ;  6'!{4,  Krantz;. 
vi^, Damonr;  4-868— 6205,  Chydenius;  and  thorile^  4*C;^ii,  Berz.;  468^  Bergemanu;  4*344— 
4  i9T,  Chydenius. 

Comp.— Essentially  ¥h§i-»-l  J  fi[= Silica  IT-O,  thoria  76*2,  water  6-8=100;  for  the  black 
thorite  (anaL  1)  Th  8i-h2  fi[=Silica  164,  thoria  73*8,  water  98=  1 0<  >.  Analyses  :  1,  Berzelius  (1.  c.) » 
%  Damour  (Ann.  d.  M.,  Y.  i  587) ;  3,  Bergemann  (1.  c);  4,  Chydenius  (Pogg.,  cxix.  4A) : 

Si     th      Sn    XI     Pe    »n    «    l»b    fig  Ca  iffa     i     1^ 

1. 18-9S  57*91  0-01  0-06  8*40  239  I'Sl  0*80  0-36  2-58  010  014  9-50,  undis.  1-70=99*51  Berz. 

t  IT'52  71-65    0*17  0-31  0'28  MS  0*88    tr,  )-59  ObS  0  14  614=10014  Damour. 

3.  17:0  71-25 0-31  0-21 4*04  O'SO       690,  Ca  C  404=1  uO-74  B. 

4.17^6  73-80 1-18    <r.  108 6-4.')=ln0->7  Chydenius. 

Pyr.,  etc — In  the  closed  tube  yields  water ;  the  orange  variety  becomes  dull-brown,  and,  on 
GGoling,  orange  again.  B.B.  on  charcoal  iuAisible,  the  edges  only  being  slightly  glazed ;  with 
toraz  a  yellowiish  pearl,  becoming  coloriess  on  cooling ;  with  salt  of  phosphorus  a  colorless  glass, 
vhich  becomes  milky  and  greenish  on  cooling ;  with  borax  an  orange  glass  when  hot,  which  be- 
comes grayish  on  coaling.  A  little  nitre  being  added,  the  orange  color  remains  after  cooling. 
With  muriatic  add  easily  forms  a  jelly  before,  but  not  after,  caldnation.  The  blask  thorite  be- 
comes pale  brownish-red  when  heated ;  and  on  charcoal  forms  a  yellowish-brown  slag. 

Obs.— Found  in  syenite  by  Esmark  at  Lovo,  near  Brevig,  in  Norway ;  also  at  Langesund 
fiord,  near  Brevig  (orangite,  anal.  2-4).  Masses  of  orangite  weighing  several  ounces  have  been 
obtained    The  black  thorite  appeara  to  be  partially  altered. 

367.  CBRITE.  Ferrum  calciforme  terra  quadam  incognita  intime  mixtum,  Tungsten  von 
Bastnas,  Onmstedi,  Ak.  H.  Stockholm.,  1751,  Min.,  183,  1758.  Cerit  His.  &  Berz.,  Cerium  en 
ny  Metal,  etc,  1804,  Gehlen's  J.,  iL  897,  1804,  Afh.,  L  58,  1806.  Ochroit,  Klapr.,  Gkhlen's  J., 
il  303,  1804.  Cererit  Klapr.,  Beitr.,  iv.  140,  1807;  KarsL,  Tab.,  74,  1808.  Cerium  oxyde 
Bilicenx  K,  TabL,  1809.  Cerin-Stein  Wem.,  Hoffm.  ICn.,  iv.  a,  286,  1817.  Kieseloerit  Cferm. 
SiHcate  of  Oerinm.    Lanthanocerit  Hermann^  J.  pr.  Gh.,  Ixxxii.  406,  1861. 

Hexagonal  ?  Isometric  ?  In  short  six-sided  prisms,  Haid.  Commonly 
niassive;  granular. 
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H.=5'5.  G.=4-912,  Haidinger.  Lustre  dull  adamantine  or  resinous. 
Color  between  clove-brown  and  cherrj'-red,  passing  into  gray.  Streak 
grayisli-wliite.     Slightly  subtranslucent.     Brittle  ;  fracture  splintery. 

Oomp.— 0.  ratio  for  ft,  §i,  fi=l  :  1  :  i;  (Ce,  La,  t>if  Si4-fi=Silica  20*4,  oeria  78-5,  watei 
6*1=100.  Analyses :  1,  HisiDger  (Afh.,  iii.  287);  2,  Hermann  (J.  pr.  Chem.,  xxx.  193,  and  Ixxiil 
407);  S,  Ejcrulf  (Ann.  Cb.  Pharm.,  zzxviu  12);  4,  Bammelsberg  (Fogg.,  cril  632,  and  Min.  Ch^ 
547) ;  5,  Hermann  (J.  pr.  Oh.,  Ixxxii.  406) : 

Si       ^e       Ce         ta       IH      Ca      fi[ 

1.  BastntlslSOO    1-80  68*59  1*25    9  60=99*24  Hisinger. 

2.  "      1C06    8-17    '26*65     16*33     1805     8*56    810,  Xl  1*68,  in  0*27,  Ag  1*26,  C  4*62  H 
8.         "      21-30    4-98     58-50  8*47  123    5  52  =  100  Kjerulf. 

4.        "{|)1W18     1-54     64-55  728  I'Sl     6*71=99-o7  Rammelsbeiu. 

6.        '*      2135     1*46    60-99      8*51      3*90     1-65    6*31,  C  083=100  Hennann. 

From  analysis  3,  8*27  of  molybdenite,  and  0*18  bismuth  gfance,  are  removed  as  impuntiesL 
Analyses  i  and  2  grive  near  10  p.  c.  of  water,  with  much  lanthanum  and  didymium,  and  little  cerium, 
according  to  Hermann ;  he  accordingly  applies  to  this  kind  the  distinctive  name  lanthanocarite, 
and  to  the  rest  that  of  cerite. 

Klaproth,  who  published  the  first  analysis  (Beitr.,  iv.  140  \  and  gave  the  mhieral  the  name 
ockroite,  obtained  Si  H4-6,  Oe  54-5,  Pe  8*5,  Ca  1*25,  ti  5-0=98-75;  with  his  silica  he  included 
all  the  material  not  decomposed  in  his  method  of  analysis.  Hermann  has  supposed  the  substance 
analyzed  a  distinct  species. 

Pyr.,  etc.— In  a  matrass  yields  water.  B.B.  infVisiblo  alone;  with  borax  in  the  outer  flame 
forms  a  yellow  globule,  which  becomes  almost  colorless  on  cooling;  in  the  inner  flMne  a  weak 
iron  reaction.  With  soda  not  dissolved,  but  fuses  to  a  dark  yeUow  slaggy  mass.  Gelaciuizes 
with  muriatic  acid. 

Obs.— Occurs  at  Bastnas,  near  Riddarhyttan,  in  Westmannland,  Sweden,  forming  a  bed  in  gnelsa, 
and  associated  with  mica,  hornblende,  copper  pyrites,  oerine.  eta  It  bears  considerable  resem- 
blance to  the  red  granular  variety  of  corundum,  but  is  readily  distinguished  by  its  hardness. 

Hihingor  and  Berzelius,  in  180:4-4,  detected  in  this  mineral  a  new  metal  which  they  named 
cerium,  after  the  planet  Ceres,  then  recently  announced ;  and  the  mineral  they  called  cerite. 
Klaproth  made  the  same  discovery  about  the  same  time,  and  gave  the  name  ochroUe  to  the  mineral 
•nd  ockroite  tarth  to  the  new  earth  (alluding  to  its  color,  from  i^vp<»(,  broumiah-yellow).  In  his 
Beitrage,  1807,  Klaproth  accepted  the  names  of  Hisinger  and  Berzelius,  yet  added  a  syllable  (lest 
*;hey  should  appear  to  come  from  tnoa^  wax),  making  them  cefrerium  and  cereriie — a  change  not 
accepted.  In  1889  Mosander  proved  that  the  ozyd  of  cerium  contained  the  new  metal  lant/uinum^ 
and  in  lti4'^  another  new  metal,  didymiwm. 

368.  BRDMANNim.    BerUr^  Fogg.,  Izzxviii.  162. 

In  imbedded  grains  and  folia ;  with  no  traces  of  crj'stallization. 
G.=3'l.   Lustre  vitreous.   Color  dark  brown.    In  thin  splinters.    Trans- 
lucent. 

Comp. — Analysis  by  Blomstrand,  of  half  a  gramme  (I.  c.) : 

Si  &       Ox.0eftLa    ]^e         iSCn         ^  Ca       fi  and  loss 

31-85  11-71  84-89        8-52        0*86         1*43         6*46  428 

Obs. — From  the  island  Stoko  in  the  Langesund  fiord,  near  firevig. 
Named  after  Erdmann. 

369.  PTROSMALITB.  Firodmalit  ffausrn^  Moll's  Efem.,  iv.  390,  1808.  Wesentlicher  Bes^ 
tandtheil  Salzsaures  Eiseuoxyd,  id.,  ib.  (fr.  blowpipe  trials  of  Gahn,  its  discoverer).  Fyrosmalit 
Karat,  Tab.,  102i,  1808;  Hauam.,  Handb.,  1068,  1813.  For  muriate \s:,  1812,  Lucas  TabL, 
ii.  418,  l&lii. 

Hexagonal.  0  A  1=148°  30';  a=0-5307.  Observed  planes:  0,  /,  1, 
2.  0  A  2=129°  18',  /A  7=120°.  In  prisms  or  tables.  Cleavage :  basal^ 
perfect;  /imperfect.  Also  massive.  Double  refraction  strong,  uniaxialj 
Axis  negative.  ! 
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H.=4~4-5.  G.=3-3-2 ;  3-081,  Hisinger ;  3-168-3-174,  Lang.  Lus- 
tre of  O  pearly ;  of  other  planes,  less  so.  Color  blackisli-green  to  pale 
liver-brown,  passing  into  gray  and  pistachio-green ;  usually  brown  exter- 
nally, and  light  greenish-yellow  internally.  Streak  paler  than  color. 
Fracture  uneven,  rather  splintery.     Somewhat  brittle. 

Oomp. — O.  ratio  for  ft,  Si,  lt=2  :  8  :  1 ;  and  ratio  of  chlorine  to  oxygen  about  1  :  42.  Mak- 
ing Uie  water  and  chlorid  of  iron  basic,  the  ratio  for  fi  +  fi,  Bi=l  :  1,  and  the  formula  (^  A  + 
J(fl,FeCl))*§i=,  ifFea:]iitn  if'eC+Oajsrl  :  6:  8,SiUca  84-7,  if'e  81"7,  ftn  19  6,  chloridof  iron 
7  0,  water  7  0=100.  Analyses :  1,  Hisinger  (Af  h.,  i7.  817);  2,  same,  making  the  iron  and  nian« 
ganeae  protozyd,  and  part  of  the  iron  a  chlorid,  and  reckoning  the  loss  as  water  (Ramm.  Min. 
Ch.,  875);  3,  J.  Lang  (J.  pr.  Gh.,  Ixzziii.  424): 

Si         Pe       Sin      t^       An      Oa        It        Gi       Fe 


86*85 
35-85 
35-48 


35-48     24-26 


28-07 
30-72 


1-21 

uruUL 

3-77 

21-81 

1-21 

[6-291 

8-77 

20-51 

0-74 

7-75 

3-79 

3-00 


Hisinger. 


-,  XI  0-24  Lang. 


In  an  earlier  trial,  Hisinger  obtained  Si  35*40,  9e  32*60,  Un  23-10,  Jk\  0*60,  the  rest  uudeter* 
mined. 

Pyr.,  etc* — ^In  the  closed  tube  yields  water,  which  reacts  acid.  B.B.  fuses  at  2  <- 2*5  to  a  black 
magnetic  glass.  With  the  fluxes  gives  reactions  for  iron  and  manganese.  A  bead  of  salt  of 
pho.sphorn8,  previously  saturated  with  oxyd  of  copper,  when  fused  with  the  pulverized  mineral 
imparts  a  beautiful  asure  color  to  the  flame  (chlorine).  Decomposed  by  muriatic  acid,  with  sepa- 
ration of  silica. 

Obs. — Pyrosmalite  occurs  at  Nya  Kopparbeig  in  WestmannUmd,  and  at  Bjelkegnivan,  one  of 
the  iron  mines  of  Nordmark  in  Wermland,  Sweden,  where  it  is  associated  with  calc  spar,  pyrox- 
ene, apophyllite,  and  magnetic  iron.  A  hexagonal  prism,  in  the  museum  at  Stockholm,  is  nearly 
an  ln<&  in  diameter  and  one  and  a  quarter  inches  long,  and  weighs  five  and  a  half  ounces. 

Named  from  irvp^  fire,  and  'oa^^  odoTy  in  allusion  to  the  odor  when  heated. 

370.  APOPHTIXITB.  Zeolith  von  Hellesta  G.  Rinmaj^  Ak.  H.  Stockh.,  82,  1784.  Zeolithus 
lamellaris  major  MiiUer,  De  ZeoHthis  Suecids,  82,  1791.  Ichthyophthalmite  (fr.  TTto)  cPAndradOj 
Scherer's  J.,  iv.  32,  1800,  J.  de  Phys.,  IL  24*2,  180.  Meaotype  epolntee  (fr.  Iceland)  IT.,  Tr., 
iiL  IsOl.  Apophyllite  if.,  Notes  pour  servir  au  Oours  de  Min.  de  Tan  XUL  (1805),  Lucas 
Tabl^  L  266,  1806.  Fisdiaugenstein  TTem.,  1808.  Ichthyophthalmit,  Albin,  TTem.,  Lotztea  Min. 
Syst.,  1817.  Tessolite  (fr.  Faroe)  Brewster,  Ed.  Phil  J.,  L  5,  1819.  Oxhaverite  (fr.  Iceland) 
Bretesier,  Ed.  J.  Sd.,  viL  115,  1827.  Xylochlor  (fr.  Sicily)  v.  WalL,  Yulk.  Gtest,  1853.  Leu- 
oocyclite  HeracheO,  DescL  Min.,  i.  126,  1862. 


Tetragonal.     0  A  1-^=128°  38' ; 

t.2,  i-3,  l,i,i,KK  ^  ^  ^^ 
104°  2',  bas.,  =  121^ 
i^-At-3=16r  34',i-tA 
1-2=163°  26/  CrystalB 
sometimes  nearly  cylin- 
drical or  barrel-shape. 
Cleavage :  O  higlily 
perfect;  /less  so.  Also 
massive  and  lamellar. 

H.  =4-5-5.  G.= 
J-3— 2-4;  2-335,  Haid- 
nger,  a  variety  from 
[celand  ;  2359,  Thom- 
ion.  Lustre    of    O 

yearly ;   of  the  other  faces  vitreous. 
yith   a 


a=l-2516.     Observed  planes:  (?,  i-i, 
0  A  1=119°  80',  0  A  f^=147°  58',  1  A  1,  pyr.,= 

888  899 


386 


t?^ 


Color  white,  or  grayish;  occasionally 
greenish,  yellowish,  or  rose-red  tint,  flesh-red.     Streak  uncolorei 
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Transparent;  rarely  opaque.  Brittle.  Double  refraction  feeble;  eitliei 
positive  or  negative;  sometimes  a  tesselated  structure  made  apparent  bv 
fK)larized  light. 

Var.—  1.  Ordinary,  Ueuallj  in  crystals,  which  are  remarkable  for  their  pearly  basal  c^vage 
Form  sometimes  nearly  cubic. 

Haiiy^s  Mcsoiypt  ^poiniie  was  an  Iceland  variety;  Fuchs  and  Gehlen  in  1816  aaoerti.  ned  its 
identity  with  apophyllite.  In  tabular  crystals  from  the  Seisser-Alp  Dauber  found  1 A 1  =  121*'  7i  ; 
ui  red  from  Audreasberg  120*  29'  18" ;  in  crystals  from  Poonah  119**  43'. 

1.  The  nnnio  OxhaveriU  was  applied  to  a  pale  green  crystal  found  in  petrified  wood  at  the  Oxhavci 
Springs,  near  Husavickin  Iceland.  AlUn  of  Werner  (named  from  aJIbwf^  white  t  is  in  small  nearly 
cubic  crystals,  opaque  white  in  color,  from  Aussig,  Bohemia,  partly  decomposed.  Xylochlcrty  from 
Sicily,  is  olive-green,  and  h:»8  G.=2*29n4;  it  owes  its  color  to  the  presence  of  a  little  iron. 

2.  Tesaelitej  from  Faroe,  is  a  cubical  variety,  exhibiting  a  tesselated  structure  in  polarized 
light 

3.  Leucocyclite^  when  plates  parallel  to  the  base  are  examined  by  means  of  polarized  liirht 
shows  a  black  cross  with  rings  that  are  alternately  white  and  violet  black,  with  compensation 
positive  (whence  the  name,  from  Acvirrf,  white,  and  ntrA-^f,  circle)^  instead  of  the  ordinary  colon.'(l 
rings — a  peculiarity  observed  in  crystals  from  the  Seisser-Alp,  Andreasberg  (part  of  those  of  tliia 
locality),  Skye,  Faroe,  Iceland,  Uto,  and  Poonah  in  India.  Some  crystals  from  Uto  and  Oziklowa, 
similarly  examined,  exhibit  a  black  cross  on  a  deep  violet  ground,  with  compensation  negative 
These  different  opticd  phenomena  may  be  presented  by  contiguous  plates  of  the  same  erystal ; 
Besd. 

Oomp. — A  silicate  of  lime  and  potash  containing  some  fluorine.  O.  ratio  for  &,  §i,  It  mostiy 
1  :  3'75  :  2 ;  for  the  analysis  by  Berzelius,  1:4:2;  and  for  Ca,  £^  8  : 1.  Ratio  usually  taken  at 
1:4:2;  which  corresponds  toR+2Si-|-2t][;  and  if  I  fl  be  basic,  the  formula  may  be  K"  >i 
+£[  Si,  or  more  specially  (i  ft  +  i  (i  it  +  i  Ca))'  Si+ll  Si=Silica  55-5,  lime  2:vO,  potash  4?, 
water  lt>'7=10().  This  makes  it  a  Unisilicate,  like  other  tetragonal  silicates,  with  an  opal-like 
(uncrystallizable  ?)  silicate  as  accessory.  The  ratio  of  the  fluorine  to  the  oxygen  has  not  bet;a 
ascertained. 

Analyses:  1,  2,  Berzelius  (Afh.,  vi.  181);  3,  Rammelsberg  (2d  Supph,  IG);  4,  Stiilting  (B,  H. 
Ztg.,  XX.  267);  5,  Rammelsberg  (Min.  Ch.,  605);  6,  C.  T.  Jackson  (This  Min.,  I85n,  249);  7,  E.L 
Reakirt  (Am.  J.  Sci,  II.  xvi.  84);  8,  J.  L.  Smith  (This  Min.,  304,  1854);  9,  W.  Beck  (VcrL  Min. 
St  Pet,  1862,  92);  1(»,  Haughton  (PhiL  Mag.,  IV.  xxxii  228): 

Si        Ca       &       £[         F 


1.  uto 

52-13 

24-71 

6-27 

16-20 

1-64=99-85  Beraelius. 

2.  Faroe,  Tesselite 

52-38 

24-98 

5-37 

1C.-20 

11 2= 10005  Berzelius. 

3.  Audreasbei^ 

51-38 

25-86 

4-90 

und. 

1'I8  Ramra. 

4.             *            rd/». 

61-73 

2502 

6-lU 

1573 

?=97-58  Stolting. 

6.  Radauthal,G.=  1-961 

62-69 

25-52 

4-75 

16-78 

0-46  Ramm. 

6.  Michigan,    G.= 2*305 

61-89 

25-60 

6-07 

16-00 

0-91-99--I7  Jackson. 

7.  Nova  Scotia 

52-60 

24-88 

5-14 

16-67 

1-71  =  101  Reakirt 

8.  L  Superior,  G.= 2-37 

5208 

26-30 

4-98 

15-92 

0-90=99-19  Smith. 

9.  Pyterlax,  Finl.           (|)  52-12 

24-99 

5-76 

16-47 

0-84=100-17  W.  Beck. 

10.  Bombay 

51-60 

26-U8 

6-04 

16-20 

0  97,  *10-24,  MgO-OtS,  NaO -63= 99-84  H. 

XyMi.'ore  afforded  v.  Waltershausen,  as  a  mean  of  two  analyses  (1.  c.),  Si  52-07,  Ca  20-67,  ft 
3-40,  Mg  0-:i3,  Na  0-55,  fe  377,  ^l  1*54,  Itl  and  C  17-14=9"j-87.  The  red  color  of  the  Andieas- 
berg  crystals  is  attributed  by  Suckow  to  fluorid  of  cobalt 

Pyr.,  etc. — In  the  closed  tube  exfoliates,  whitens,  and  yields  water,  which  reacts  add.  In 
the  open  tube,  when  fused  with  salt  of  phosphorus,  gives  a  fluorine  reaction.  B.B.  exfoliatt'S. 
colors  the  flame  violet  (potash),  and  fuses  to  a  white  vesicular  enameL  F.  =  1-5  (v.  Kobell).  De 
composed  by  muriatic  acid,  with  separation  of  slimy  silica. 

Obs. — Occurs  commonly  in  amygdaloid  and  related  rocks,  with  various  zeolites;  also  occasicr.- 
ally  in  cavities  in  granite,  gneiss,  etc.  Greenland,  Iceland,  the  Faroe  IsUinds,  Poonah  and  Ah- 
mcdnuggar  in  llindostan,  aflbrd  fine  specimens  of  apophyllite  in  amygdaloid.  At  Andreasberg.  -v. 
silver  veins,  traversing  gray-wacke  slate ;  at  Orawicza,  Gziklowa,  and  Szaszka  in  Transylvania^  a.<^><r 
ciated  with  wollastonite ;  in  Fifeshire,  with  magnetic  irou;  at  Uto  in  Sweden;  at  Puy  de  la  Piquviu ' 
in  Auvergnc.  in  a  tertiary  hmestoue,  near  intruded  basaltic  rocks;  at  Fin  bo,  Uto,  and  U^k-sut, 
Swedeu;  in  the  Tyrol,  near  Frombach;  near  Ncrtschinsk,  Siberia;  in  Australia;  the  Va^ti^' 
cianMin^s,  Mexico. 

In  America  it  has  been  found  at  Peter's  Point  and  Partridge  Island,  in  the  Banin  of  Mines,  Kovs 
Scotia,  both  massive  and  crystallized,  presenting  white,  reddish,  and  greenish  colors,  and  a««t> 
ciated  with  laumoutite.  thomsonit^.  and  other  minerals  of  Vrap  rocks ;  also  at  Chute's  cove,  C;i^ 
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d*Or,  Isle  Haute,  Swanks  Creek,  and  Cape  Blomidon.  Large  crystals  occur  at  Bergen  Hill  K.  J., 
associated  with  analcite,  pectolite,  stilbite,  datolite,  etc.,  some  of  them  3  inches  across.  It  is  also 
found  at  Gin  Gove,  near  Perry,  Maine,  with  prehoite  and  analcite  in  amygdaloid ;  at  the  Clifr 
mine,  Lake  Superior  region  (f.  399) 

Apophyllite  was  so  named  by  Haily  in  allusion  to  its  tendency  to  exfoliate  under  the  blowpipe, 
from  dw6  and  ^dAAoc,  a  leaf.  Its  whitish  pearly  aspect,  resembling  the  eye  of  a  fish  after  boiling, 
gave  rise  to  the  name  Ichihyophihalmtte^  from  IxOi^iJish^  and  6ip8.t*ft6<^  eye. 

The  name  tchthyophthiUmite  (or  ichikyophthalme\  given  in  1800  by  d'Andradn,  has  priority.  But 
d^Audrada^s  description  (1.  c.)  is  bad  in  all  respects,  answering  much  better  for  pearly  feldspar  or 
adularia,  even  the  specific  gnravity  (2'4:9I)  being  far  out  of  the  way ;  it  affords  some  evidence  that 
be  may  have  drawn  it  from  another  mineraL  It  was  therefore  hardly  a  violation  of  the  strictest 
nile  of  priority  that  Hauy,  who  had  studied  carefully  the  crystallization  of  the  mineral  before  it 
was  known  to  d'Andrada,  should  have  named  it  anew.  Neither  justice  to  d'Audrada,  nor  the  good 
of  science,  requires  that  the  name  apopkyllile  nhould  now  yield  place  to  the  earlier  one.  The  ear- 
liest analyses  were  made  in  1806  by  V.  Rose  (CJehlen's  J.,  v.),  and  Fourcroy  &  Vauquelin  (Ann.  du 
Mus.,  v.). 

Alt.^---0ccur8  altered  to  pectolite  near  Tiexno  on  Monte  Baldo,  along  with  unchanged  crystp.l8. 

AitiL — Crystals  have  been  obtained  by  Wohler  from  heated  waters,  and  he  inferred  that  a  tem- 
perature of  ISo"  F.  was  necessary  to  the  result.  He  stated  that  when  heated  in  water  to  this 
temperature  under  a  pressure  of  10  to  12  atmospheres,  it  forms  a  solution  which  crystallizes  on 
cooling,  l^early  radiated  crystals  were  formed  by  Becquerel  through  the  action  of  a  solution  of 
silicate  of  potash  on  plates  of  sulphate  of  lime  (gypsum).  Daubree  has  detected  crystals  of  apo- 
phyllite in  the  Roman  works  at  the  hot  springs  of  Plombieres ;  they  were  covered  in  part  with 
iucmating  and  stalactitic  hyalite. 


371.  ZUDINOTOinTB.    Said,,  Brewster's  Ed.  J.  ScL,  ill  316,  1825.    Antiedrit  JBreith.,  Char 

164,  1832. 

Tetragonal ;  hemihedral.    0  A 14=  145°  59' ;  390 

a=0-67473.  Observed  planes  as  in  the  annexed 
fipire,  together  with  another  dome  in  the  zone 
^,  iiaving  the  summit  angle  144°.  (?  A  1= 
130^  20V.  /A  1=133°  39V,  /Ai=115°26, 
1  A  1,  over  6umrait,=92°  41',  i  A  -J,  ib.,  =129° 
8'.      Cleavage:  /perfect.     Also  massive. 

H.=4-4-5.  G.=2-71,  Haid. ;  2*694,  Hed- 
dle.  Lustre  vitreous..  White,  grayish-white, 
pink.      Streak  uncolored.     Translucent — opaque.     Brittle. 

Com  p. — 0.  ratio  for  %%§ii^ti=\  i  ^ :  1 :  4^]  whence,  if  half  the  water  is  basic,  for  bases,  silica 
and  water  7:7:  2=1 : 1 :  j ;  and  the  formula  (f  (f  ftH-iBa)«+^*l)'§i'4-  If  fi.  A  new  determi- 
nation of  the  composition  is  needed.    Analysis:  F.  Heddle  (Phil.  Mag,  IV.  ii.  179): 

Si  36-98        Xl  22-63        Ba  26-64        Ca  <r.        ifatr.        ft  12-46=98  91. 

Turner  obtained,  in  an  imperfect  and  incorrect  analysis  (Brewst  Ed.  J.  Sci.,  iii  818),  §i  85-09, 
5l  27*69,  Ca  12-68,  fi[  13'.S2,  loss  1 1*22  supposed  to  be  some  alkalL 

pyr^  eto.^ — Yields  water,  and  becomes  white  and  opaque.  B.B.  at  a  high  heat  fuses  to  a  col- 
orless mass.     Affords  a  jelly  with  muriatic  acid. 

Obs.. — £dingtonite  occurs  in  the  Kilpatrlck  Hills,  near  Glasgow,  Scotland,  associated  with  har- 
notoTiie.  another  baryta  mineral,  and  also  analdte,  caldte,  etc.  One  specimen  obtained  by  Mr. 
leddle  n^roighed  2^  oas. 

Giottfil'^ie  of  Thomson  (Min.,  i.  328),  from  Port  Glasgow,  on  the  Clyde,  Scotland,  is  described 
3  occu-XTlDg  in  white  crystals  that  '*seem  to  be  regular  octahedrons;  at  least  4-sidcd  pyramids, 
he  faoea  of  which  appear  to  be  equilateral  triangles,  are  risible ;  other  crystals  appear  to  be 
ubic"  EL=3-5;  G.=2-18;  lustre  vitreous.  Thomson  obtained  (1.  c.)  Si  37-01,  3tl  1631,  Pe 
rb  »,  Ca  23-93,  fi  21-26=9900.  Heddle  states  (Phil.  Mag.,  IV.  ix.  181)  that  it  is  probably oding- 
nuite  mixed  with  hannotome,  mentioning  that  Thomson's  mineral  came  from  the  Fame  locality 
nth  the  edingtonite,  and  from  the  same  dealer  that  fumishdd  him  with  the  edingtonite  for  his 
nalyais- 
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372.  aiSMONDITE.    Zeagonite  Giammdi^  Osserv.  MiiL  di  Roma,  1816,  Tapch.  Min.,  zi.  164, 
1817.   Gismondin  £0onA.,  ib.,  168.   Gismondine.  Abrazite  J9reitf/a.V^  Instit  GeoL,  iii.  198.  Aricite. 

Orthorhombic.  7 A  7=93°  41',  0  A  1-2=134°  36' ;  a :  5 :  c=l-0664  :  1 : 
1-0146.  l-l  A  1-1,  top,  =89°  10',  7  A  l-i=124°  42',  v.  Lang.  Forms  re-^ 
sembling  square  octahedrons,  but  made  up  of  the  planes  7  and  1-z;  often 
clustered  into  mammillated  forms  with  a  drusy  surface.  Cleavage:  /, 
rather  perfect. 

H.=4-5.  G.=2*265.  Colorless  or  white,  bluish-white,  grayish,  reddish. 
Lustre  splendent.  Transparent  to  translucent.  Optically  biaxial ;  optic- 
axial  plane  parallel  to  axis  a,  and  angle  very  large,  v.  Lang ;  but  usually 
only  confused  appearances  in  polarized  light,  Descl. 

Oomp.— 0.  ratio  for  R,  R,  Si,  fi=l ;  3  :  4^  :  4^.  Formula  perhaps  that  of  ekebergite  plus  the 
water.    Analysis  by  Marignac  (Adu.  Ch.  Phys.,  IIL  xiv.  41): 

Si  35-38    '        3kl  27-23  Ca  1312  fi:  285  fi  21-10=10018. 

Pyr.,  etc. — At  100°  C.  yields  one-third  of  its  water,  and  becomes  opaque,  B.B.  whitens,  in- 
tumesoes  much,  and  melts  to  a  milky  glass.     Easily  dissolves  in  acids  and  gelatinizes. 

Obs. — Occurs  in  the  leudtophyr,  a  leucitic  lava,  of  the  region  of  Mt  Albano,  south-oast  of 
Rome,  at  Capo  di  Bove,  and  elsewhere,  associated  with  pyroxene,  magnetite,  mellilite,  phillipsite, 
wollastonite,  etc. ;  also,  according  to  Kenngott,  on  the  Gorner  glacier,  near  Zermatt,  in  cavities  in 
a  coarse,  granular,  reddish-brown  garnet-rock,  with  epidote,  oalcite,  chlorite,  and  genthite;  also 
in  tlie  Val  di  Noto,  Sicily,  according  to  Scacchi,  in  white  mammillary  cx)ncretions,  fibrous  within. 

The  name  Zeagonite  is  from  ^eo^,  U>  cook^  and  tiyovot,  barreriy  and  was  the  first  name  of  the  species. 
Leonhard  substituted  the  describer'a  name,  which  it  has  since  held. 

Yon  Kobell  and  Marignac  have  analyzed  crystals  from  the  locality  at  Capo  di  Bove  with  a  result 
very  diflerent  from  the  above ;  and  it  is  supposed  that  the  crystals  taken  for  the  analyses  were  a 
mixture  of  gismondite  and  phillipsite.  The  crystals  wore,  however,  received  from  the  Italian  min- 
eralogist Medici-irpada.  Credner  examined  a  part  of  the  same  lot  of  crystals,  and  has  described 
and  figured  them  in  the  Jahrb.  Min.  1847,  p.  659 ;  and  the  figures  liave  the  twin  forms  (crucilbrm 
to  octahedral)  and  strise  of  phillipsite.  He  describes  others  that  are  rounded  octaliedral,  with 
rough  edges  without  the  striiB— the  true  gismondite,  aocorditig  to  most  authors — but  adds  that 
even-faced  octahedrons  graduate  imperceptibly  into  the  rough,  and  that  all  appear  to  be  one  spe- 
cies. Ho  consequently  makes  all  the  crystals  orthorhombic,  and  closely  related  to  phiUipsite. 
But  V.  Lang  has  sbowu  that  the  crystals  are  not  twins,  and  have  the  above  angles  (Phil.  Mag., 
IV.  xxviii.  505). 

Von  Kobell  (in  the  GoL  Anz.  Munchen,  1839)  described  the  crystals  as  tetragonal  mentioned  the 
twins,  and  published  the  following  analysis.  He  also  places  the  species  very  near  phillipsite,  and 
in  his  Geschichte  der  Min.  (p.  487)  he  even  queries  the  identity  of  the  two.  Marignac  aLso 
made  the  crystals  tetragonal  octahedrons,  with  the  angles  of  basal  edges  92"  30',  and  of  pyram- 
idal 118"  31'.  Analyses;  1,  v.  Kobell  (L  c  and  J.  pr.  Ch.,  xviiL  105);  2,  Marignac  (Ann.  Ch, 
Phys.,  UI.  xiv.  41,  1845): 


Si 

£1 

Ca 

fi: 

fi 

1. 

2. 

42-60 
43  64 

25-50 
2489 

7-50 
6-92 

6-80 
10-35 

l7'66=100-06  KobelL 
15  05=:100-85  Marignac. 

The  0.  ratio  for  the  first  is  near  1 :  4 :  7^ :  6 ;  for  the  second  1 :  3 :  6 :  8|.  These  analyses  are 
sometimes  placed  under  the  name  zeagonite,  as  if  a  third  mineral  existed  at  Capo  di  Bove  distinct 
from  the  phillipsite  and  gismondite.  But  v.  Kobell  holds  that  his  results  give  the  truo  composi- 
tion of  gismondite.  L.  Gmelin,  more  than  40  years  ago,  made  a  chemical  examination  that  led 
him  to  refer  gismondite  to  phillipsite.  Marignac  regarded  the  mineral  analyzed  by  him  (aual.  '2) 
as  true  phillipsite. 

CJertain  pale  bluish  octahedral  crystals  from  Vesuvius,  aflTording,  according  to  Phillips,  the 
terminal  angle  122^  58',  have  been  called  ztagonitej  which  Hausmann  refers  to  zircon  (Handb., 
ii.  797). 
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373.  OARPHOLTm.    Karpholith  WenL,  Letstes  Min.S7st,  10,  43,  1817. 

Orthorhombic.  In  radiated  and  stellated  tufts,  and  groups  of  acicular 
crystals.  Rhombic  prisms  of  lll"^  27',  and  68°  33',  Kenngott,  with  lateral 
edges  truncated. 

H.=5— 5-5.  G.=:2-935,  Breithaupt;  2*9365,  Stromeyer.  Lustre  silky, 
glistening.    Color  pure  straw-yellow  to  wax-yellow.   Opaque.   Very  brittle. 

Comp. — O.  ratio  for  fi,  Si  15[==1  :  1  :  |,  if  the  bases  are  all  Beaquioxyd,  as  made  by  t.  Haner; 
dnngthe  formula (£l, Sin,  9e)'  §i'+3  ^.  Analyses:  1,  Stromeyer  (UntersudL,  410);  2,  Stein- 
mann  (3chw.  J.,  zxv.  4i;i);  3,  ▼.  Hauer: 


§i 

Si 

»n 

9e 

te 

Ca 

fi 

HF 

1. 

2. 

3. 

361 .«» 
37()3 
36  15 

28-67 
26-47 
19  74 

1916 
18-33 
20-76 

6-27 
9-87 

2-29 

0-27 
1-83 

10*78 
11-36 
10-19 

l-47=98-79  Stromeyer. 

=99-96  Steinmamu 

F  1-74=100-28  Hauer. 

Pyr.,  etc. — In  the  dosed  tube  gives  water,  which  reacts  acid  and  attacks  the  glass  (fluorine). 
B.B.  swells  up  and  fuses  at  3'5  to  a  brown  glass.  With  the  fluxes  gives  reactions  for  manganese 
andiron.    Not  decomposed  by  muriatic  acid.    Decomposed  on  fusion  with  alkaline  carbonates. 

Ohs.— Occars  in  minute  divergent  tufts,  disposed  on  granite,  along  with  fluor  and  quartz,  in  the 
tiD  mines  of  Schlackenwald.    It  was  named  by  Werner  in  allusion  to  its  color,  from  «dp^(,  strauK 

Ton  Eobell  suggests  that  the  mineral  is  altered  marceline  (Geschichte  Min.,  677). 


III.  STJBSILICATES. 


374.  JLLLOBHAKB.  Allophan  Stromeyer^  Gel  Ans.  Gott,  1251,  1816.  Biemannit  Breiffu, 
HoflhL  Min.,  iv.  b,  182,  1817.  Elhuyarit  Sack,  Schw.  J.,  Ixv.  110,  1832  (announced,  not 
named),  Jahrb.  Min.,  28,  1834  (mentioned,  not  described). 

Amorphous.  In  incrustations,  usually  thin,  with  a  mammillary  sur- 
face, and  hyalite-like;  sometimes  stalactitic.  Occasionally  almost  pulveru- 
lent. 

H.=3.  G.=l"85— 1*89.  Lustre  vitreous  to  subresinous;  bright  and 
waxy  internally.  Color  pale  sky-blue,  sometimes  greenish  to  deep  green, 
brown,  yellow,  or  colorless.  Streak  uncolored.  Translucent.  Fracture 
imperfectly  conchoidal  and  shining,  to  earthy.     Very  brittle. 

CompL— O.  ratio  for  3kl,  Si,  A,  mostly =3  :  2  :  6  (or  5) ;  Xl  Si  +  6  ft  or  Xl  Si  +  6  A 
Analyses:  1,  Stromeyer  (Unters.,  308);  2,  Walchner  (Schw.  J.,  xliz.  154);  3,  Guillemin  (Amu 
Ch.  Phya.,  xliL  260);  4,  Bunsen  (Pogg.,  xxxL  63);  6,  Berthicr  (Ann.  d.  M.,  III.  ix.  498);  6-9, 
A  B.  Northooto  (PhiL  Mag.,  IV.  xiii.  388);  10,  SiUiman,  Jr.  (Am.  J.  Sci.,  II.  yil  417);  11.  0.  T. 
Jadcson  (ib.,  xix.  119) : 

41-30, 0u,C306,  gyps.  0-52,Pe*fi«0-27=99-88a 

86  76,  Cu  2-s3=100-96  Walchner. 

35-74^  **    0  95=99-83  Guillemin. 

40*23,  Pe  2-74^  Ca  0  2-39,  Mg  0  2-06  Bun. 

44-20,  day  4-7  =  100  Berthier. 

42-91,  f^e  0-31,  C  2-73=99-71  Northoote.  . 

391 9,  i'e  Oil.  C  2-44=99-98  Northcote.  / 

40-92,  fe  tr.  G  1-49=100  Northcote. 

40-31,  Pe  6  59,  C  1-82=99  99  Northcote. 

35-24,  Mg  2-83=99-49  SiUiman. 

37-7,  }&%  0-2=99  2  C.  T.  Jackao|Koir> 
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Si 

XI 

Ca 

1.  GriLfenthal 

21-92 

32-20 

0-73 

1  Gcrsbach 

2411 

88-76 



3.  Firmy,  France 

4.  Friesdorf,  Elhay, 

5.  Beauvais 

23-76 
2105 
21-90 

39-68 
30-87 
29-20 

" 

K  N.  Charlton,  j/wh, 

3.         •*                  " 

20-50 
19-58 
17-00 

31-34 
37-30 
39-09 

1-92 
1-36 
1-50 

10.  Bichmond,  Mass. 

11.  Tennessee 

17-06 
22-65 
19-8 

32-88 
38-77 
41-0 

]  34 
0-5 
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The  coloring  matter  of  the  blue  variety  is  due  to  traces  of  chrysocolla,  the  green  to  malacbltei 
and  tliat  of  the  yellowish  and  brown  to  iron.  Allophane  occurs  at  Richmond,  Mass.,  mixed  inti- 
mately with  part  of  the  gibbsite  of  that  locality  (Siliinian). 

Pyr.,  etc. — Yields  much  water  in  the  closed  tube.  B.B.  cnmibles,  but  is  iafusible.  Gives  a 
blue  color  w^ith  cobalt  solution.    Gelatinizes  with  muriatic  acid. 

Obs. — Allophane  is  regarded  as  a  result  of  the  decomposition  of  some  aluminous  silicate 
(feldspar,  etc.);  and  it  often  occurs  incrusting  fissures  or  cavities  in  mines,  especially  those  of 
copper  and  hmonite,  and  even  in  beds  of  coal.  It  lines  cavities  in  a  kind  of  marl  at  Grafenthal, 
near  Saalfeld  in  Thuringia,  where  it  was'*iirst  observed,  in  18U9,  by  Riemann,  and  hence  has 
been  called  nemunnUe.  Found  also  at  Schneeberg  in  Saxony ;  at  Gersbach  in  the  Schwarzwaltl ; 
Petrow  in  Moravia,  in  a  bed  of  limonite;  Chotina  in  Bohemia,  at  a  copper  mine  in  alum  slate;  at 
Friesdorf,  near  Bonn,  in  lignite  (the  tOmyariie^  of  a  brownish  or  honey-yellow  color,  with  G.= 
Trt);  Vise  in  Belgium,  in  the  carboniferous  limestone;  at  the  Chessy  copper  mine,  near  Lyons. 
France ;  in  the  chalk  of  Beauvais,  France,  presenting  a  honey-yellow  color ;  at  New  Charlton, 
near  Woolwich,  in  Kent,  England,  in  old  clialk-pits,  of  amber-yellow,  ruby-red.  and  nearly  opaque 
white  colors.  In  the  United  States  it  occurs  in  a  mine  of  limonite,  with  gibbsite,  at  Richmond. 
Mass.,  forming  a  hyaline  crust  scaly  or  compact  in  structure,  and  brittle ;  at  the  Bristol  Copper 
Mine,  Ct. ;  at  Morgantown,  Berks  Co.,  Pa. ;  at  the  Friedensville  zinc  mines,  Pa. ;  in  the  copper 
mine  of  Polk  Co.,  Tenn. 

Named  from  aXAo^,  oiher^  and  ipalvta^  to  appear^  in  aUusion  to  its  change  of  appearance  under  the 
blowpipe. 

A  yellowish-white  earthy  mineral  from  Kornwestheim,  between  Stuttgart  and  Ludwidsburg, 
with  G.=l"794  and  2*098,  consists  of  aUophane  and  aluniinite  in  combination,  and  has  been  called 
Kiesel-aiuminiie  {Siliceous  aluminite)  by  Gronuigen  and  OppeL  In  one  of  their  anal.vEes  they 
obtained  (Jahresb.  1852,  892,  from  Wartemb.  Nat.  Jahreshefte,  1851,  189)  Si  ISn  6,  §  5u4,  il 
42-69,  ign.  89-32=100-01. 

A.  CAROLA.THINB  F.  L  Sonnetischdn  (ZS.  G.  Ges.,  v.  223,  and  J.  pr.  Ch.,  Ix.  268,  1853).  Amor- 
phous, ^ith  a  mammUlaiy  surface,  and  approaching  allophane  in  the  ratio  of  §i  to  %1,  but  con- 
tains less  water.     H.=2-5;  G.=  1-515;  color  honey- to  wine-yellow ;  subtranslucent. 

Analysis  by  Sonnenschein  gave : 

Si  29-62         3tl  47-26        fi  15-10         C  1*33        H  0-74        0  5-96=100. 

Heated  it  affords  wat^r,  which  is  neutral  in  its  reactions ;  at  a  higher  temperature  decrepitates, 
the  color  darkens,  and  a  black  shining  mass  is  obtained.  B.B.  ignites  without  flame,  owing  to 
the  organic  ingredients  present 

From  the  coal-bed  of  the  Konigm-Louisa  Mine,  at  Zabrze,  in  Upper  Silesia. 

375.  OOIjIiYRITB.  Das  man  dort  Salpeter  nannte  (fr.  Schemnitz)  Frdesleben^  Lempers  Mag., 
X.  99,  1793.  Naturiiche  Alaunerde  (fr.  Schemnitz)  v.  FSchtd,  Min.,  170,  1794;  Klapr,,  Beiti  , 
i.  257,  1795.    KoUyrit  KwrsL,  Tab.,  30,  78,  1800. 

A  clay-like  mineral,  white,  with  a  glimmering  lustre,  greasy  feel,  and 
adhering  to  the  tongue.     a.=2— 2-15.     H.=l— 2. 

Oomp,— 3tl"  SiH-9  ii ;  or  1  of  AUophane+l  of  Gibb8ite=[acl  Si4-6  fl]-|-[*l fi^= Silica  14-14, 
alumina  48*02,  water  37*84  Analyses:  1,  Klaproth  (Bcitr.,  i.  257);  2,  Berthier  (Ann.  d.  M.,  il 
476);  8,  Kersten  (Schw.  J.,  IxL  24);  4,  J.  H.  and  G.  Gladstone  (PhiL  Mag.,  IV.  xxiii  461,  1862): 


Si 

Si 

fl 

1.  Schemnitz 

2.  Ezquerra 

3.  Saxony 

4.  Hove 

14-0 
160 
28-3 
14-49 

450 
44-6 
42-8 
47-44 

420=101  Klaproth. 

40-5  =  100  Berthier. 

34-7  =  100-8  Kersten. 

36-89,  Oa  0-89,  C  0*79=100  Gladstone. 

In  other  specimens  Gladstone  (I.  c.)  obtained  from  8  to  3  p.  c  of  silica,  indicating  a  varying 
proportion  of  hydrate  of  alumina. 

Pyr.,  etc. — Yields  water.  B.B.  inftisible.  Gives  a  blue  color  when  heated  with  cobalt  solu- 
tion.   Gelatinizes  with  nitric  acid.    Does  not  fall  to  pieces  in  water,  or  increase  in  weig;ht. 

Obs.— From  Ezquerra  in  the  Pyrenees ;  near  Schemnitz,  Hungary ;  near  Wessenfels,  Saxony; 
at  Hove,  near  Brighton,  England,  in  fissures  in  the  upper  chalk,  of  a  pure  white  color  and  very 
soft. 

The  name  coUyrium  (jcoWvpiov)  was  applied  by  the  Greeks  to  the  "Samian  earth;"  Earsten 
Adopted  it  because  the  description  of  this  earth  by  IHosoorides  answers  well  for  the  above  mineral. 
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8T5A.  Dtllntte  Haid.  (Pogg.,  IxxviiL  677,  1849)  is  a  related  substance.  Earthy,  with  1L=1*8 
-2;  G.=2-574— 2*835.    Analyses:  Hutzelmann  and  Karaflat  (Pogg.|  bczviii  576): 

Si  %  Mg         Ca  £[ 

1.  22-40        56-40        0-44        ir.        21-13,  i'e,  lln,  alk.  «r.=100-87  Hutzelmann. 

2.  23-63        53-00        1*76      0*88       20-05=99-22  Karaflat.  , 

The  analysefl  correspond  to  the  formula  Xl*  §i*H-9  fl=Silica  24-39,  alumina  64'23,  S  21-38.  ^ 
The  diUnite  is  the  gangue  of  the  diaspore  of  Schenmltz,  at  a  place  called  Dilln.    Dr.  J.  L.  Smith 
obtained  a  very  different  result  for  a  similar  material  Ih)m  the  same  Schemnitz  locality,  as  given 
ander  PuoLEHiTK  (q.  v.) ;  and  it  is  probable  that  dillnite  is  a  mixture  of  diaspore  and  kaolinite  or 
pholerita 

376.  SCHROTTBRITE.    Opalin-AUophan  8chr6tkr,  Baumg.  Ztg.,  iy.  146,  1837.    Schrdtterit 
Glocker,  Grundr.,  ^36,  1839.    Opal  Allophane. 

Resembles  allophane;  sonietiinea  like  gum  in  appearance. 

H.=3— 3*5.  Gr.=l*95— 205.  Color  pale  emerald-  to  leek-green,  green- 
ish-white, yellowish,  or  at  times  spotted  with  brown.  Translucent  to  nearly 
transparent. 

Oomp.— O.  ratio  for  S,  Si,  ]G[=4 : 1 :  6 ;  3cl*  Si*  +  80  fi ;  equivalent  to  «  [*l  Si  +  6  fi] + 5  [  Jl  fi*J, 
or  3  of  allophane  and  5  of  gibbsite.  Analyses :  1,  2,  Schrotter  (J.  pr.  Ch.,  zl  880) ;  3,  J.  w. 
Mallet  (Am.  J.  Scl,  U.  xxvi.  79)  : 

Pe  fi       Ca       Cu      tL 

2-95  86-20     1-30    0-26     0-78=99-73  Schrotter. 

2-66  85-50     103     0*25     0-48=98-14  Schrotter. 

41-09,  Zn  0-77,  f^e,  Mg  ^.,  S  0-80=99-67  Mallet. 

Pjrr.,  etc. — ^B.B.  acts  like  allophAne,  but  bums  white.    Decomposed  by  acids. 

Obfl. — From  Dollinger  mountain,  near  Freieustein,  in  Styria,  in  nests  between  clay-slate  and 
granular  limestone ;  in  Cornwall ;  at  the  Falls  of  Eittle  River,  on  the  Sand  Mtn.,  Cherokee  Co., 
Alabama,  as  an  incrustation  over  half  an  inch  thick  and  partly  stalactitic,  resembling  gum  arabic 
when  broken,  having  H.=3'5,  and  G.=  1-974. 

376A.  ScASBBOiTB  Verrwn  (PhiL  Mag.,  11.  v.  178,  1829)  is  a  white  clayey  substance,  allied  io 
ftchrotterite  in  composition.  It  is  without  lustre,  highly  adhesive  to  moist  surfaces,  and  may  be 
polished  by  the, nail;  H.=2mi;  G.= 1-485?  Composition,  according  to  an  imperfect  analysis  by 
Vernon  (L  c.y,  Si  lO'oO,  M  42-60,  Pe  0-25,  tL  46-75.  In  a  second,  equally  imperfect,  he  obtained 
Si  7-90,  Xl  42-75,  fi  48*55,  Pe  0-80=100.  Does  not  fall  to  pieces  in  water,  but  increases  in 
vreight  It  fiUs  the  veinings  of  a  sandstone,  which  is  much  marked  with  oxyd  of  iron,  or  of  its 
septaria,  on  the  coast  of  S<»rborough,  Yorkshire,  England. 


Si 

^\ 

1.  styria 

2. 

3.  Alabama 

11-95 

11-93 

(1)10  53 

46-.30 
46-28 
46-48 

n.   ZEOLITE   SECTION. 

ABRANGEMEKT    OF    THE    SPECIEa 

r.  MESOTYPE  GROUP.  Anisometric;  angle /A /near  90**;  cleavage  parallel  to  J.  Crystalliza- 
tions often  acicular,  or  long  fibrous  and  radiating ;  thomsonite  sometunes  in  short  nearly  reo> 
tangular  forms,  with  flat  summits,  and  sometimes  foliated,  but  with  a  less  pearly  and  more 
g^asEy  surface  than  in  stilbite. 

&   fi  Si  ^  ftfi  Si  ]9[ 

377.  THOMSONTrB  1    3    4    2i  1     1      (  (}0a+i]^a),£l,2Si,2i:& 

378.  Katbolub  18    6    2  1    H    i  (i)       iSTa,  £l,  8  Si,  2  fi 
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879.  SoOLIom 

380.  ElulQUM 

381.  MBSOLOn 


B  fi  Si  d 

18  6  3 

18  6  3 

18  6  8 


ftSSi  £[ 

1    H   f(f) 

1  li  f«) 


Ca,^88i,3lt 

(|Ca+i^e),^3Sl,3tt 
(i6a+iSa),atl,8Sl,8fi 


IL  LEVYNITB   GEOUP.    Hexagonal.    i?Ai?=  106',  nearly. 

882.  Leytkitb  13    6    4  1    li    1  (i)        (Ca,^a,&),S],8Si,4]9[ 

TIL  ANALOITB  GEOUP.    Isometric,  or  else  ortiiorhombio  with  /A/=120%     0.  ratio 
H,  fip  §1=1 :  3  : 8,  or  1 : 3 :  9.    Never  fibroos  or  aciciilar. 


383.  ASALCITB 

13    8    2 

1     2      i 

Sra,Xl,4Si,2fi 

884.  EUDSOFBITB 

13    8     2 

1     2      i 

2»a,2^4§],2£[ 

885.  FAUJAsm 

13    9    9 

1     2i2i 

(iCa-hiSa),il.4i8i,9fi 

IV.  CHABAZITE  GROUP.     Hexagonal,  or  else  orihorhombic  with  /A  /=120*'.   0.  ratio  foi 
&f  fi,  Si=l :  3 : 8,  or  1 :  8 : 9.    Never  fibrous  or  adoular.    Not  pearly  foliated. 

(t0a+i(]Sra,i)),3tl,4§i,6fl 
(iCa+|(Na,fi:)),3tl,4Si,6S 
(f^a+i]^^4§i,6^ 


386.  Chabazitb 

13    8    6 

1     2    H 

387.  GKSLDnTE 

18     8     6 

1     2     11 

13    8    6 

1     2     li 

V.  PHILLIPSITB  GROUP.    Orthorhombic ;  /A/  near  90%    Often  in  cruciform  twins;  never 
fibrous  or  adoular.    Not  pearly  foliated. 


889.  PHILLIPSITB 


18    8    6  1    2     li  (|Ca+i&)i^^§^&^ 


VL  HARMOTOMB  GROUP.    Orthorhombic;  /A/=124*'— 125'.    Often  in  crucifonn  twins; 
never  fibrous  or  acicular.    Lustre  vitreous. 

890.  Habmotoue  1     8  10     5  1     2ili(i)        Ba^ £],  6  Si,  6  ]G[ 

VII.  HYPOSTILBITB  GROUP.    Like  the  mesotypes  in  acicular  and  fibrous  crystallizations  and 
absence  of  pearly  cleavage.    0.  ratio  for  &t  fi,  dl=l :  3 :  9. 

391.  HyposnLBlTB  13    9    6  1     2^11  (i)        (iCa  +  lSaX3kl,4ia4-6fl 

Till.  STILBITE  GROUP.    Orthorhombic  or  monodinic^  with  an  easy  pearly  diagonal  or  basal 
deavage.    0.  ratio  for  6,  fi,  §i=l :  8  :  12. 

392.  Stilbttb  1     3  12     6  1     3     H(i)        Oa, £1, 6 §1, 6 :^ 

893.  Epistilbitb  1    8  12    6  1  3    li  (|)  (t0a+iSa),3tl,6Si,6fi 

394.  Hkulanditb  1     3  12    6  1  3     lid)  Ca,^6Si,6:a 

395.  BBEWSTEBin  1    ^  12     6  1  3     1^  (})  (|  gr+i Ba),  ^  6  Si,  6  ft 

396.  i£OBDENlTB  1     3  18    6  1  41  li  (|0a+ (iff a),  £1,9 §1,6  ft 


Appendix.— S91.  SLOAKira.    898.  Saspaohitb. 
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In  the  preopAng  table  the  constituents  of  the  species  are  statod  without  the  arrangement  of 
them  into  formulas.  The  resemblance  to  the  Feldspar  group  in  oxygou  ratio  seems,  at  first 
thooght,  to  imply  resemblance  at  least  in  scheme  of  compositiou.  But  it  has  been  observed  (p. 
3M;  that  instead  of  unity  of  crystalline  form  and  physical  characters,  as  in  the  Feldspar 
group,  there  is  the  utmost  diversity.  A  relation  between  the  proportion  of  silica  and  alkali  holds 
ttirough  the  feldspars;  but  none  exists,  or  oould  be  rightly  looked  for,  among  the  varied  groups 
here  brought  together  under  the  name  of  zeolites.  The  water  present  has  produced  the  wide 
divergence  from  the  feldspars ;  and  it  is  therefore  probable  that  this  water  is  in  part,  at  least, 
basia  This  being  so,  they  may  pertain  to  the  two  divisions  of  Unisilicates  and  BisiUcates.  In 
the  following  tabic  they  are  ajpranged  under  these  heads,  and  formulas  added  to  correspond  with 
this  referenoo  of  them. 

The  species  of  the  Me^type  and  Levynite  groups  are  made  UnisilicatPS,  because  they  have  not 
silica  euough  for  the  bisilicate  type.  Thomsonite  has  the  0.  ratio  for  the  bases  and  8Uica=l+ 
3 :  4=1  :  I,  or  thM  of  a  true  Uuisilicale;  and  natrolite,  if  the  water  be  basic,  is  also  unisilicate. 
Further,  the  gjose  isomorphism  of  tlio  several  species  of  the  Mesotype  group  renders  it  probable 
that  they  are  similar  chemically,  and  therefore  all  unisilicate. 

The  tfpecies  of  the  remaining  groups  have  silica  enough  for  Bisilicates,  and  are  so  arranged  in 
tha  following  table.  Yet  those  of  the  groups  3  to  5  have  water  enough  for  Uuisilicates,  if  this 
viiti;r  be  mainly  basic.  Thus  chabazite  and  gmelinite  have  a  unisilicate  ratio,  if  two-thirds  of  the 
water  is  basic ;  and  herscbelite  and  phillipsite,  if  four-fifths.  But  the  facility  with  which  part  of 
the  water  iu  these  species  escapes  is  evidence  tliat  a  considerable  part  of  it,  at  least,  is  not  basic. 
Chabazite  loses  over  7  p.  c.  of  water,  or  more  than  a  third,  by  simple  exposure  to  dry  air.  For 
other  similar  facts,  see  imder  the  species  beyond.  It  is,  therefore,  not  at  all  probable  that  enough 
water  is  basic  to  make  the  species  uuisilicate.  In  the  preceding  table,  the  fraction  written  after 
the  column  of  £[  indicates  the  proportion  of  water  which  is  made  basic  in  the  formulas  which 
here  foUow: 


1.  UNISILIOATB. 


1.  Thomsonite  (i(i0a-|-i]Sra)'-|-iXl)'Si'+3ifl 

KatroUte  (i(|fi[-fi]Sra)"-f  i*l)*Si" 

Scolecite  ft  (f  A + i  Ca)' + i  3kl)«  Si'  +  fi 

Mesolite  ft  (J  fl:  -i-  J  Ca + i  *a)»  + 1  *1)'  Si"+fl: 


EUagite 
2.  Levynile 


Si  I  e*  I  ft  tt6a+iNa9)+*/3Al),+liaq 
SiiejftftH^  +  iNaO  +  i/^Al), 
Si|e*|ftftHa  +  iea)  +  i/?iy),-hiaq 
6i|e4|ft(|Ha  +  i(€a,NaO)+i/?Al),-h 

iaq 
Si|e4|ft(tH,  +  i»)  +  i/JAd),  +  iaq 

ftftfi+J(Ca,Sa,i[))»+i3kl)«Si'  +  2A  Si|e4|ft(|H«+4(R.:,ft))  +  i/?Al),4- 

|aq 


ft(tfi+lOa+ii'e)"-i-iXl)«§i»-4.a 


2.  BISILIOATB. 


3.  Analcite 
Eudnophite 
Faujnsdte 

i.  Chabazite 
Gmelinite 
Herschelite 

5.  Phillipfiite 

&  Harmotome 

7.  HypostUbite 

8.  Stilbiie 


tt]&a«+*3fcl)ai*+Utt 
ftS^a*+iXl)Si*+Hfi 
(4  A+|(Ca,  Ka))«+|  3tl)  Si«+ntt 

ft«0a+i^a)«+i3tl)§i»+4itt 
ft(*^ft+ifc)'+*3tl}ai»+3iA 

ftftCa+i&)«+iXi)gi«+3i]a 

(iftfi+ifia)»+t3tl)8i'+2ja 


6ie|e9|ftNa,4-l/?Al)  +  iaq 
Si  e  I  e,  I  (i  Na,  +  *  /»Al)+i  aq 
Sie|e9|(41I,-|-|(ea,Naa))  +  fAl)  +  »aq 

Si  e  I  e,  I  ft  (ea,  Na,)+*  /?A1)+  H  aq 
Sie|e8|ft(i6a+|Na,)+i/»Al)  +  liaq 
Sie|e,|ft(*Na.H-iK,)-h*/?Al)+liaq 

Si  e  I  Oa  I  ft  ft  ea+i  K,)+i  /?Ai)+ li  a 


Si  e  I  e,  I  (i  ft  H, -I- i  Ba)+| /?A1)+ 1  aq 

ftftfiH-|(0a,Sa))«+*3fcl)Si-+8|a   Sie|e,|ftftH,+i(6a,Na,))-h|/?Al)+ 

l|aq 

ft(tfi+iOa)«+i3fcl)fli«+2tt  Sie|e,|ftftH,+iea)+i^Al)+|aq 
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Epiatabite      (i(f fl+i(0a,Sra))»+iXl)8i«H-lifi  Sie|e,|(i(|H,+iil,E,)-HitfM) ^^Bq 
Heulandite     (i(f  fi4-iOa/+i3tl)Si"+lifi  6ie|e,|(i(f  H,+i6a)+ii?iW)-i-iaq 

Brewaterite    (i(|^H-i(Ba,  Sr))«-f  iXl)Si»+lifl[  Sie|e,|(i(|H,+Hfia»6r))+i^Al)+ 

9.  Mordenite       (i(tfl+i(Ca,Sa))«+i3tl)&»+itt   Sie|e,|(KJU,+i{6a,Na,))+i/?Al)-h 

The  term  zcolile  was  first  used  by  Oronstedt  in  1766  (TransactioDS  of  the  Swedish  Academy, 
vol.  xviii.X  for  certain  minerals  that  fused  with  much  iutumescenoe ;  the  word  being  derived  from 
(iu,  io  boitf  and  XiOoi^  stone.  Before  the  close  of  the  century  five  subdivisions  had  been  recc^nized 
by  Werner  and  the  mineralogists  of  his  school:  (1)  Mshizeoliih  (mealj  zeolite);  (2)  Fasriger 
ztolWi  or  Faserzeoliih  (fibrous  zeolite) ;  these  two  corresponding  to  the  more  modem  mesotype 
(or  uatrolito.  scolecite,  mesolite,  and  thomsonite);  (3)  Sirahliger  zeolUh  or  <S<ra^aeo/t^  (radiated 
zeolite),  now  stilbite ;  (4)  JUuttriger  ztolilh  or  BUiUerzeoltth  (foliated  zeolite),  now  heulandite  and 
apophyllite ;  (6)  WiirfelzeoliOi  (cubic  zeolite),  now  chabazito  and  analcite.  Moreover,  Kreuzsievi^ 
later  called  harmotome,  and  Frefmtte  were  regarded  as  distinct  speciea ;  and  so  also  Lapis  hazuii^ 
which  had  been  ranked  with  the  zeolites  by  Wallerius. 

In  180L  Hauy  gave  the  name  o(  Mesotype^  or  Zeolite  proper,  to  the  varieties  included  under  the 
first  two  of  the  above  subdivisions,  togetiier  with  apophylUte ;  and  took  a  second  backward  t^tep, 
which  ho  never  retraced,  iu  uniting  those  of  the  third  and  fourth  in  one  species  under  the  name 
of  Stilbiie.    At  the  same  time  he  rightly  removed  Analcime  from  the  old  Cubic  zeolite. 

In  1803  natrolile  was  separated  from  mesotype  by  Klaproth,  and  hence  his  name  should  stand 
for  the  gpocics  so  designated.  In  1813  Scolccite^  and  in  1816  Mesolik,  were  separated  hy  Fuchs 
and  Gehlen ;  and  in  lb2(i  Thomsonite  by  Brooke.  HaUy's  name  mesotype  is  at  present  restricted, 
or  should  be,  to  a  generic  use  to  include  the  group  of  zeolites,  viz.,  natrolite,  scolecite,  mesohte. 
and  the  related  species. 


377.  THOMSONITB.  Mesotype  pt.  K,  Tr.,  1801.  Thomsonite  (fr.  Scotland)  Brooke^  Ann. 
PhU.,  xvi  193,  1820.  Comptonite  (fr.  Somma)  Brewster,  Ed.  PhiL  J.,  iv.  131,  1821.  Mesole 
Berz.,  Ed.  Phil  J.,  viL  6,  1822.  Triploklas  Breiih.,  Char,  1882.  ChalUite  Z  Thomson,  Min., 
L  324,  1836.  Scoulerite  B.  B.  Thomson,  PhiL  Mag.,  III.  xvii.  408,  1840.  Ozarkite  (fr.  Arkan- 
sas) SJiep.,  Am.  J.  Sd.,  II.  ii.  251,'  1846.  Earphostilbit  v.  WaU.,  Vulk.  Gest,  272,  1853.  Faroe- 
Ute  (=Mesole)  Meddle,  PhiL  Mag.,  IV.  xiU.  60,  1867,  xv.  28,  1858. 


Orthorhombic.     /A  7=90°  40' ;  Oa  1-1=144°  9' :  a  ;  J  :  c=0-7225  : 1 ; 
I'OllT.      Observed  planes,    as   in   the    annexed   figure,  with  also  a  very 
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low  macrodome,  nearly  coincident  with  O,  having  the 
Buminit  an^le  177°  35,  Naumann.  O  A  2-i=125°,  i-i  A  I 
=134°  40.  Cleavage:  i-t  easily  obtained;  it  less  so; 
0  in  traces.  Twins  :  cruciform,  having  the  vertical 
axis  in  common,  and  i-i  of  one  part  coincident  with 
i-%  of  the  other ;  one  of  the  pair  of  prismatic  planes  in 
each  broader  than  the  other.  Also  columnar,  structure 
radiated ;  in  radiated  spherical  concretions ;  also  amor- 
phous and  compact. 

IL=5— 5-5.  G.=2-3— 2-4  •2-35— 2-38,  fr.  Seeberg, 
Zippe  ;  2'357,  fr.  Ilauenstein,  Ramm.  Vitreous,  more  or 
less  pearly.  Snow-wliite ;  impure  varieties  brown.  Streak  uncolored.  Trans- 
parent—translucent. Fracture  uneven;  Brittle.  Pyroelectric.  Donbk 
refraction  weak ;  optic-axial  plane  parallel  to  O ;  bisectrix  positive,  norma] 
'  ^  "*-i ;  divergence  82° — 82^°  for  red  rays,  from  Dumbarton ;  DescL 
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Var. — 1.  Ordinary,  (a)  In  regular  crystals,  usually  moro  or  less  rectangular  in  outline.  (5) 
[n  slender  prisms,  often  yesicular  to  radiated,  (c)  Radiated  fibrous,  (d)  Spherical  concretions, 
eonsisting  of  radiated  fibres  or  slender  crystals,  (e)  Hassivo,  granular  to  impalpable,  and  white 
to  reddish-brown. 

1  Mtxole  {Farocliie  of  Heddle),  the  original  from  Faroe,  occurs  in  spherical  concretions,  con- 
sisting of  lamellar  radiated  individuals,  pearly  in  cleavage.  The  component  crystals  gave 
Heddle,  for  a  vertical  prism,  127*  20',  which  is  within  8'  of  the  corresponding  angle  in  thonisou- 
ite ;  aud  Descloizeauz  regards  the  two  as  optically  identical.  It  occurs  with  mesolito  and  apo- 
phylllte,  and  probably  owes  its  slight  excess  of  siUca  to  mixture  with  the  former  of  these  minerals, 
or  else  with  free  silica.    Mesole  was  long  since  referred  to  thoinsonite  by  Uaidinger. 

Scoidariie  B.  D.  Thomson,  from  Port  Rush,  Antrim,  is  mesolo  in  structure.  It  has,  Dr.  Thom« 
soa  observes,  "  the  same  composition  as  thomsonite,  with  only  (according  to  an  analysis  by  & 
D.  Thororx>u)  rather  less  alumina,  and  (};\  p.  c  of  soda.    The  analysis  has  not  been  publishc^d. 

3.  ChalUite  Thomson,  is  a  compact  variety,  of  a  reddish-browu  color,  from  the  Donegore  Mts., 
iutrim.  Thomson  described  it  in  his  Minora  ogy  (i.  324 j  ns  haviug  G  =2*252,  and  as  containing 
^p.co{  sesquioxyd  of  iron  (most  improbable  with  so  low  sp.  gr.).  In  the  Phil.  Mag.  for  1 840 
(xviL  4uS),  he  describes  apparently  the  same  brown  '^uncrystallizod"  mineral  as  having  G.=2*29, 
with  "  the  same  constitution  as  the  Kilpatrick  thomsonite,  according  to  an  analybis  by  R.  D. 
IboiDson"— an  analysis  not  published.  He  gives  the  locality,  Ballimony,  Antrim.  Von  Huuer 
aiuuyzed  tho  chalilite,  and  found  considerable  magnesia  with  only  a  trace  of  iron.  Greg  1  Lett- 
^m  observe  (Miu.,  160)  that  the  scovUtriU  graduates  into  the  compact  chalilite.    In  view  of  the 

facts,  it  can  hardly  be  doubted  that  it  is  inipLire  thomsonite. 
OzarkUe  is  a  massive  thomsonite,  as  shown  by  Smith  and  Brush,  either  granular  or  compact, 

and  of  a  wlute  color,  with  G.  =  2-24. 
Oomp— O.  ratio  for  fl,fi,  Si,fl=l  :  3  :  4  :  2^;  corresponding  to  2Si,3tl,(jCa-|-i5fa),2.ilt=: 

Silica  36*9,  alumina  31-6,  lime  12'9,  soda  4*«,  water  13'8=  100.    Analyses:   1,  Beraelius  (Jahresb., 

ii- 96);  2,  Rammelsberg  (J.  pr.  Ch.,  lix.  34y);  3,  Reizius  (Jahresb.,  iv.  154);  4,  Zippe  (Verb. 

Ges.  Uus.  Bohm.,  v.  39.  1836);  5,  6,  Rammelsberg  (Pogg.,  xlvl  288);  7,  Melly  (Bib.  Univ.,  N. 

S^  XV.  193);  8,  Rammelsberg  (J.  pr.  Ch.,  lix.  348);  9,  10,  Smith  A  Brush  (Am.  J.  Scl,  II.  zvL 

50);  11,  12,  Waltershausen  (Vulk.  Gest,  272,  277): 


Si 


£l        Ca        issi      ii       £[ 


=  100' 17  Berzelius. 

=  K)0'20  Rammelsberg. 

PeO-5=101-84Retziua 

=  100-24  Zippe. 

=  100*49  Rammelsberg. 

=  loORamm.     G.  =  2*37. 

=  99"  1 6  Melly. 

=99-48  Ramm.     (}.  =  2*367. 

Pe  1  55=99  48  a  &  B. 

=99*70  Smith  &  Brusli. 

Mgii-13,  ^e  1-49=  100-48  W. 

=  102-83  Waltershausen. 


The  following  are  analyses  of  Mesole:  1,  Berzelius  (Jahresb.,  HL  147);  2,  3,  Hiainger  (ib.,  v. 
217,  XX.  214);  4,  Thomson  (Ed.  X.  Phil.  J.,  xvii.  186);  5-7,  Heddle  (1.  c);  8,  v.  KoboU  (J.  pr. 
Ch.,  xcviiL  136);  9,  How  (Ed.  N.  PhiL  J.,  II.  viii  207,  1858);  10,  O.  C.  Marsh  (priv.  coutrib.): 


1. 

Kilpatrick 

38-30 

30-70 

13-54 

4-58      

13-10: 

2. 

Dumbarton 

38-09 

81-62 

12-60 

4-6-2      

13-40: 

8. 

Faroe 

39-20 

30*05 

10-58 

811 

13-40, 

4. 

Seeberg,  CompL 

38-25 

3-2-00 

11 -ye 

6-53 

11-50: 

5. 

ii            « 

38-73 

80*84 

13-43 

3-85     0-54 

13-10: 

6. 

U                       l( 

88-77 

31-92 

11-96 

4-54 

12-811 

7. 

Elbogen 

37  00 

.SI -07 

12-60 

6-25 

12-24: 

8. 

Hauenstein 

39-63 

31-26 

7-27 

8*03      

13-30: 

9. 

Ozarkiie 

36-86 

29-42 

13-95 

8*91      

13-80, 

10. 

n 

37-08 

31-13* 

13*97 

3*72      

13-80= 

11. 

CarpTiosiabUe 

3928 

29-50 

12-38 

4-09     0-38 

13-J3, 

12. 

Gydopeau  I. 

39*86 

31-45 

13-«3 

6-30     1*00 

11-39  = 

•  WlthMDieFe'o'. 

§i     M 


Na         ti 


1. 

Faroe 

42-60 

2800 

11-43 

6-63 

12-70=100-36  Berzelius. 

2- 

AnnaUef 

42-17 

27  Oo 

9  00 

10-19 

11*79=100-15  Hisinger. 

8. 

u 

41-52 

26-80 

8*07 

10-80 

11*79=98-99  Hisinger. 

4. 

Bombay 

42-70 

27*60 

7-61 

700 

14-71  =  99-52  Thomson. 

5. 

Storr 

41-32 

28*44 

11-64 

6-77 

13  26=100-33  Heddle. 

6. 

Portree 

41-20 

30U0 

11*40 

4-38 

13-20=100-18  Heddle. 

7. 

Uig 

43-17 

29-30 

9-82 

5*33 

12-40=100-02  Heddle. 

8. 

Icehmd 

4100 

SI -66 

10-73 

4-50 

1211  =  100-00  KobolL    G.= 

9. 

B.  ofFundy 

41-26 

29-60 

11-71 

5*29 

12*73  =  100*69  How. 

0. 

G.  Blomidon 

41*64 

80-62 

9-21 

4-95 

18-11,  fc0-44-9y-87  Marsh. 

O.  ratio,  according  to  Berzelius,  1:3:5:3.     1  :  3  :  4^  :  2^  corresponds  better  with  ffua~  9* 
S,  6^  8,  and  this  varies  but  little  from  the  composition  of  thomsonite. 
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Dr.  Thomson  found  for  his  chaiiliie  (L  c),  Si  86-56,  Xl  26*20,  Pe  9  28,  Ca  10-28,  JTa  2-T2,  til 
16-6«=  101-70.  Von  Hauer  obtained  (Jahrb.  G.  Reichs.,  1853)  Si  :;8*56,  Si  27-71,  Pe  <r.,  Mg  6-85, 
Ca  12-01,  fi  14-32. 

The  Hauenstein  mineral  (formerly  called  mesoUie  of  Hauenstein)  occurs  mixed  with  natroliu, 
and  this  accounts  for  the  results  of  Freissmuth's  analysis  (Schw.  J.,  xzv.  425),  which  diflci 
widely  from  Rammelsberg's  later  results  (anal.  8). 

Pyr.,  etc.— The  Mittelgebirge  mineral  changes  but  slightly  in  moist  or  dry  air,  according  Ic 
Daniour;  after  two  hours  at  280"  C.  it  loses  6*1  p.  c,  and  very  slowly  regains  the  water  lost  it 
the  open  air,  the  loss  being  reduced  to  1*5  p.  &  after  forty  hours.  At  a  red  heat  the  loss  is  I3*:{ 
p.  c,  and  the  mineral  becomes  fused  to  a  white  enamel.  B.B.  fuses  with  intumescence  at  2  to  a 
white  enanieL    Gelatinizes  with  muriatic  add. 

Obs. — Found  in  cavities  in  lava  and  other  igneous  rocks;  and  also  in  some  metamorpfaic  rocks, 
with  elseolite. 

Thomsonite  occurs  near  Kilpatrick,  and  at  Kilmalcolm  and  Port  Glasgow,  Scotland,  in  amrgda- 
lold ;  in  the  lavas  of  Somma  (complonite) ;  in  basalt  at  the  Pflasterkaute  in  Saxe  Weimar ;  at  See- 
berg  and  elsewhere  in  Bohemia,  in  the  cavities  of  clinkstone;  in  the  Cyclopean  islands,  Sicily, 
witn  analcite  and  phillipsite ;  in  Faroe ;  in  phonolite  at  Hauenstein ;  in  Hungary,  near  Scheni- 
nitz;  the  Tyrol,  at  Theiss;  at  Monzoni,  Fassa ;  in  straw-yellow  needles  {carpho^Uinie)  at  tho  Bern- 
fiord,  Iceland,  G.=2-362. 

Long,  slender,  prismatic  crystallizations,  of  a  grayish-white  color,  are  obtained  at  Petcr^s  Point, 
Nova  Scotia,  where  it  is  associated  with  apophyllite,  mesotype,  laumontite,  and  other  trap  min- 
erals ;  fibrous  radiated  and  amorphous  (azarJaie)  at  Magnet  Cove,  in  the  Ozark  Mts.,  Arkansas,  in 
cavities  in  ela^olite  (from  the  alteration  of  whidi  it  has  apparently  resulted),  with  slender  prisms 
of  apatite. 

MeaoU  is  fh)m  the  cave  of  Nalsoe,  island  of  Faroe ;  Disco  I.,  Greenland ;  Anuaklcf,  Sweden ;  a 
few  miles  wes(  of  C.  Blomidon,  Bay  of  Fundy,  near  the  small  village  of  Ft.  George. 

On  twin  crystals,  see  H.  Guthe,  14th  Jahieeb.  Ges.  Humover,  Jahrb.  Miu.  1865,  479. 

PiGBOTHOMSONiTB  MeneghirU  dk  Bechi  (Am.  J.  ScL,  IL  xiv.  63,  1852).  Like  thomsonite  in 
form,  and  near  it  in  composition.  The  soda  is  replaced  by  magnesia,  and  possibly  as  a  result  of 
alteration.  Occurs  in  radiated  masses,  laminated  in  structure,  and  cleaving  with  equal  ea«e 
parallel  to  two  sides  of  a  rectangular  prism;  a =5;  G.= 2-278;  lustre  pearly;  white;  traci- 
parent  in  small  fragments;  very  fragile. 

COMP.-(Ca,  Slg)"Si+2i  3tl  §i+4i  fi,  BechL  Analysis:  Si 40-36,  3tl31-25,  Ag6-26,  Ca  101»9, 
Sa,  ^  0-2y,  ft  10-79=99-94.  B.B.  fuses  to  a  white  enamel,  with  intumescence.  Dissolves  in  coM 
acids  and  gelatinizes.  Occurs  with  caporcianito  in  the  gabbro  rosso  of  Tuscany.  The  name, 
from  ir«cf>6{,  biUer^  and  thomsonite,  alludes  to  the  magnesia  present. 


378.  IXAJTKOUT^.  Zeolit  pt,  ZooUtes  crystallisatus,  prismaticus,  capiUaris  (fr.  Gustafsbcr.: , 
CronsL,  Min.,  102,  1758 ;  Z.  albus  fibrosus,  Papillaris,  etc.  (fr.  Iceland  and  Gustafsb.),  t?.  Ik^ru, 
Lithoph.,  40,  1772;  de  Lisle,  Crist,  1772,  1783.  Mehl-ZeoUth,  Fasriger-Z.,  Wem.,  Ueb.  Cronst, 
243,  1780;  FaserzeoUth,  Nadelzeolith,  Wem,  Mealy  Zeolite,  Fibrous  Zeolite,  Needle  Zeolite. 
Zeolite,  Mesotype,  pt,  H,,  Tr.,  lit  1801.  Natrolith  (fr.  Hogau)  Klapr.,  N.  Schrift  Nat  Gcs. 
Fr.  Berlin,  iv.  243,  1803,  Beitr.,  v.  44,  1810.  Hogauit  Selb.,  Schrift,  ib.,  395.  Natrolite  iZ, 
Cours  de  Min.,  1804,  Lucas  TabL,  i.  338,  1806.    Natron-Mesotype.    Soda-Mesotype. 

Krokalith  (Crocalite)  (fr.  Felvatza)  Estner,  Miu.,  ii,  pt  2,  559,  1797.  Bergmannit  (fr.  Frieder- 
icksvarn)  Schumacfier,  Verz.  dan.  Foss.,  46,  18ul.  Spreustein  Wem.,  1811,  Hoffm.  Min..  iL  br 
303,  1812.  Radiolith  Esmark,  Hunefeld,  Schw.  J.,  Hi.  361,  1828.  Brevicit  (fr.  Brevig)  J\ 
Strong  Jahresb.,  xiv.  1834.  Lehuntite  TJiomson,  Min.,  L  338,  1836.  Eisou-Natrolith  C.  Arrye- 
wiann,  Pogg.,  Ixxxiv.  491,  1851  ;  Iron-Natrolite.  Savite  Meneghini,  Am.  J.  Sci.,  II-  xiv.  64,  lS;/2. 
Galaktit  Haid.,  Kenng.  Ber.  Ak.  Wien,  xu.  290,  1854,  xvl  167,  1865.  Fargite  Heddl^  PhU 
Mag.,  IV.  xiii.  50,  1857.    Palaeo-Natrolith  Scheeier,  Pogg.,  cviiL  416,  1859. 

Orthorliombic.  I A  7=91°,  0  A  l-i=zlW  23' ;  aii:  c=0-35825  :  1  : 
1-0176.  Observed  planes:  prismatic,  /,  i-i;  octahedral,  1,  1-flf  (^X  ^"* 
(between  1  and  i-t):  /Ai-i=134°  30',  1  A  1,  ov.  aj,=U3°  20',  adj.= 
142°  40',  2  A  1=116°  40',  X  A  aj=146°  28',  1  A  3-3=153°  30'.  Cr^^stala 
usually  slender,  often  acicular ;  frequently  interlacing,  divergent,  or  stel- 
late.   Also  fibrous,  radiating,  massive,  granular,  or  compact. 
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H.=5~5-5.  G.=2-17— 2-25;  2*249,  Bergen  Hill, 
Brush.  Lustre  vitreous,  sometimes  inclining  to  pearly, 
especially  in  fibrous  varieties.  Color  white,  or  colorless  ; 
al:iO  grayish,  yellowish,  reddish  to  red.  Streak  uncolored. 
Transparent — ti'anshiccnt.  Double  refraction  weak  ;  op- 
tic-axial plane  i-l ;  bisectrix  positive,  parallel  to  edge 
I/I]  axial  divergence  94° — 96°,  red  rays,  for  Auvergne 
crystals ;  95°  12'  for  brevicite ;  Descl. 

Comp.— 0.  ratio  for  ^  S,  di,  tt=l :  8  :  6  :  2 ;  corresponding  to  8  Si,  I 

AlXa,2d=Silica  47*2,  alumina  27*0,  soda  16-3,  water  9*5=100.  | 

Var.— 1.  Ordinary.  Commonly  either  (a)  m  groups  of  slender  colorless 
prians,  often  acicular,  with  /a  7=91*,  Haid.,  91"  36  ,  G.  Rose,  and  I  A  1  = 
W  20 ,  Haid,  14^°  40',  G.  R.,  143'  33',  Phillips ;  or  (b)  in  fibrous  divergent 
or  radiated  masses,  vitreous  in  lustre,  or  but  slightly  pearly  (these  radiated  forms  often  resem- 
Ik  those  of  thomsonite  and  pectolite) ;  often  also  (c)  solid  amyg^ules,  usually  radiated  fibrous, 
Slid  somewhat  silky  in  lustre  within ;  and  (cO  rarely  compact  massive. 

GaladUi  is  ordinary  natrolite,  oocurring  in  colorless  acicular  crystallizations  in  southern  Scot- 
land, iosti  luted  as  a  species  on  an  erroneous  analysis.  FargUe  is  a  red  natrolite  from  Glen  Farg 
(anal.  24),  containing,  like  galactite,  about  4  p.  c.  of  lime. 

Bergmanniie  {=z  spreustein,  brevicite,  radiolUe,  pcUoeo-ruUrolite)  is  natrolite  fVom  the  snrcon-syenite 
of  southern  Norway,  near  Brevig,  on  the  Langesuudflord,  oocurring  fibrous,  massive,  and  in  long 
priamaiic  crystallizations,  and  from  white  to  red  in  color.  /  A  /=«r,  G.  Rose ;  90^  54',  Kenu- 
fou;  and  I  A  1  =  142"  55',  G.  Rose,  143**  26',  Kenngott;  and  1  A  1,  side,  =142"  49',  Kenng.  The 
reddish  varieties  are  impure  from  mixture  with  disseminated  diaspore,  as  shown  by  Scheerer,  and 
heuc^  the  variations  from  natrolite  in  composition.  The  radiolite  is  in  radiated  masses,  and  com- 
p^  fibrous  nodules,  of  a  grayish  color,  from  Eckefiord,  having  G.=2'275— 2'286.  These  miner- 
als result  from  the  alteration  of  eludoUto,  cancrinite,  and  oligoclase,  according  to  Blum  and  &e- 
mann  k  Pisanl.  The  planes  3-J  occur  on  brevicite  (G.  Rose).  Crocalite,  from  the  Ural,  is  a  red 
teolite.  identical  with  the  bergmannite  of  Laurvig ;  occurs  in  small  amygdules,  and  is  fibrous 
or  compact 

Sacik,  according  to  Sella's  crystallographic  and  other  observations  (K.  Cimento,  1858),  is  noth- 
tog  but  natrolite,  oocurring  in  slender  colorless  prisms  of  the  same  angles.  Sella  found  /  A  /= 
91',  /  .  ^=11^**  3d',  i  A  I,  macr.,  =  143''  lo'.  T.t  comes  from  a  serpentine  rock  at  Mt  Caporci- 
ano,  Italy,  and  specimens  are  ordinarily  not  pu^^e  from  serpentine.  Meneghmi  states  that  Ii.= 
3*5  and  G.= ^45.     See  for  composition  below. 

2.  Ifon-nairoliie  (Eisennatrolith  Bergm,)  is  a  dark  green  opaque  variety,  either  crystalline  or 
aiuurphous,  in  whidi  a  fourth  of  the  alumina  is  replaced  hy  sesquioxyd  of  irou  (auaL  30);  it  has 
E=5;  G. =2*353.     Occurs  with  the  Breng  brevicite. 

Analyses:  1,  Klaproth  (Beitr.,  v.  44);  2,  Fuchs  (Schw.  J.,  viil  353,  xviii.  8);  3,  Riegel  (Jhrb. 
Pbrm^  xiiL) ;  4,  5,  Fuchs  (L  c.) ;  6,  Thomson  (Min.,  i.  3 1 7) ;  7,  v.  Kobell  (J.  pr.  Ch.,  xiii.  7);  8,  C.  G. 
Gmelin  (Pogg.,  Ixxxi.  811);  9,  10,  Scheerer  (Pogg.,  Ixv.  276);  11,  Siovekmg,  12,  Scheorer  (Pogg., 
eriii.  4H3);  13,  Scheerer  (Pogg.,  Ixv.  276);  14,  Souden  (Pogg.,  ixxiiL  112);  15,  16,  K(3rto  (G. 
fio«:'8  Min.  Syst,  1852.  96);  17,  Michaelson  ((Efv.  Ak.  Stockholm,  1862,  605);  18,  Hlasiweta 
(Kenng.  Uebers.,  1858,  72);  19,  Vatonne  (Ann.  d.  M.,  V.  xiL  684);  20,  v.  Hauer  (Ber.  Ak.  Wien, 
li  290);  21-27,  Heddle  (Phil.  Mag.,  IV.  xl.  272);  28,  Brush  (Am.  J.  Sci.,  11.  xxxi.  365);  29, 
(X  A.  Joy  (Ann.  Lya  N.  Y.,  viii.  122);  30,  0.  Bergemann  (L  a);  31,  R.  D.  Thomson  (Thomson's 
Min.,  I  338);  32-34,  0.  a  Marsh  (priv.  contrib.): 


L  Hogau 


i  Auvergne,  crysL 

5.  TjToi,  Jibrous 

6.  Antrim,  crysL 

"i.  Greenland,  massive 

8.  Laurvig,  yicUroliie 

9.  Bergmanniiej  red 

10.  "  white 

11.  Brevig,  Beryni-  wkiie 

12.  "         ^        red 


=99*50  Klaproth. 
=99-16  Fuchs. 
=  100-70  RiegeL 
=99-16  Fuchs. 
=98-95  Fuchs. 
=  101-33  Thomson. 
=  10004  KobelL 
=  l(»0-96  Gmelin. 
r 99-88  Scheerer. 
=  100-7  Scheerer. 
=99*42  Sieveking. 
=99-81  Scheerer. 
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IS.  RadioliU 

14.  Brevig,  BimciiA 

15.  *»  " 

16.  "  t         " 

17.  "  " 

18.  Fassai  iri 

19.  Algeria 

20.  Bishopt.,  Galaciite 

21.  "  "       w. 
n.      "  "       rdK 

23.  Glenfarg, 

24.  *'  "      red 

25.  Campsie  H.,  *' 
2(;.  Kilpatrick,     " 

27.  DuDibartOD,  ** 

28.  Bergen  Hill 
1 9.  New  York 
;>0.  Jron-Xatwliid 

81.  LehuhtiU 

32.  Two  lalands,  N.  a 

3:^.  C.  Blomidon,  N.  a 

34.  Bergen  Hill 


fli         £l  Fe       Oa  l^a       fi:       fi 

48-38  26-42  0*24  0-44  18*87 

43-88  28-39  688  10-32 

48-32  2e-24  ir,  15-97 

48-60  2605  tr.  Iti'JD 

47-78  26-04  0-63  2  22  13-37 

48-34  27-43  3-60  900 


1-64 


0-40 


46-50 
46-99 

47-60 
47-76 
48-24 
47-84 
47-32 
4803 
46-96 
47-Jil 
47-04 
46-54 

47-38 
46*84 
46-74 
48-43 


26-30 
26-84 

26-60 
27-20 
27  00 
2711 
27-86 
25-26 
20-91 
26-77 
26-76 
18-94 


0-73     15-9.0 

4-36       9-68 


0-45 


0-86 


7-49 


0-lH 
093 
0  82 
4-31 
2G3 
2-31 
3-76 
0-41 


15-86 
14-28 
14-82 
1130 

ls-:;5 

13-98 
12-83 
15-44 
14-56 
14-04* 


2400    1-52     13-20 

27-19 0-24     14-89 

28-'33 0-27     14-28 

26-^6    0-49     13-09 

ft  With  a  little  potash. 


0-»5 


1-50 
1-16 
1-U6 


9-42=100-Sl8cheerer. 

9-68,  3ig  0-21=99-81  & 

9-47  =  10oOOKorte. 

9-29=  100-33  Korte. 
10  24=100-55  Michaelfion 
lt»-3o,  Mg0-4<«,  hygr.  fl 

U-l>0=99  97  Hlasiweu 
1100=y9-73  Vatonue. 
10-66,  fi{100°)tr4i»  = 

99-37  Hauer. 

9  56=99-78  Heddle. 

9-56=9y-72  Hoddle. 

9  24=100-l2Heddle. 
10-24=100-81  Heddle. 
10-39=  101-05  Heddle, 

9-72,&g0-40  =  l«O-66H. 

9-5t»= 99-96  Heddle. 

9-84  =  100-12  Brush. 
10-99=99-35  Jov. 

9-37,  Fe  2-40,  Mn  0-55 

=  99-33  BergemaiiiL 
13-«0= 99-65  Thomson. 

9-79=100-45  Marsh. 

10-11=99-89  MarslL 
9-71=99-74  Marsh. 


Scheerer  haB  shown  (Pogg.,  cviii.  416)  that  the  bergmannite  and  brevicite,  when  of  a  red  or 
reddish  color,  contain  4  to  7  p.  a  of  diaspore  (a  kind  containing  some  iron).  The  specimen  for 
anal.  12  contained  «|  p.  a;  and,  allowing  for  this,  the  aralysis  becomes  Si  47-47,  Xl  20S'5. 
Pe-  0-60,  Oa  0*88,  ffa  14-42,  H  9-61=99-81.  This  fact  explains  the  discrepancies  in  oiher 
analyses 

^•ati7<' afforded  Bechi  (1.  c.)  514917,  Xl  19  66,  Ag  13*50,  ifJa  1052,  t,  1-23,  fl  6-57  =  10"^ '.:. 
Sella  suggests  that  the  magnesia  may  come  from  the  associated  serpentine. 

Pyr.,  etc. — The  Auvorgue  nutroliio  undergoes,  according  to  Damour,  no  loss  in  dried  air.  At 
240"  C.  it  loses  nearly  all  its  water  and  becomes  milky  and  opaque ;  and  if  afterward  expost^i  tc 
the  free  air,  it  regains  all  it  had  lost,  excepting  its  transparency  and  firm  texture ;  if  again  heari-l 
it  loses  its  water  at  about  90"  C.  In  the  closed  tube  whitens  and  becomes  opaque.  B.B.  fuses  qi.le:  .^- 
at  2  to  a  colorless  glass.  Fusible  in  the  flame  of  an  ordiuary  stearine  or  wax  candle.  GelatiuiZ'.s 
with  acids. 

Oba. — Occurs  in  cavities  in  amygdaloidal  trap,  basalt,  and  other  igneous  rocks;  and  somotir-.tr? 
in  seams  in  granite,  gneiss,  and  syenite.  It  is  found  in  the  graiusttin  of  Aussig  and  Tepliiz  in 
Bohemia;  in  fine  crystals  at  Puy  de  Marman  and  Puy  de  hi  Piquettc  in  Auvergne  ;  at  Alpsu.>. 
nCHr  Sontra  in  Hesse ;  Monte  Baldo,  Tyrol ;  Fabsathal,  Tyrol ;  Kapnik  in  Hungary ;  Dellys  icj 
Algeria;  Hogau  in  Wiirtemberg  (the  Faserzeolith  W.\  in  yellowish  radiated  masses;  etcJ  ia 
red  aniygdules  (crocalite)  in  amygdaloid  of  Ireland,  Scotland,  and  the  Tyrol;  the  amygdaloid  c«f 
Bishoptown  (galactite),  acicular  crystals,  f;everal  inches  long;  at  Glen  Farg  in  Fifeshire  ;  in  Dus,- 
bartonshire ;  in  Renfrewshire  ;  at  Glenarm  in  the  county  of  Antrim  ;  at  Port  Rush ;  and  at  Mir 
gee  Island,  near  Lame,  Ireland. 

In  North  America,  natrolite  occurs  in  the  trap  of  Nova  Scotia,  at  Gates'  mountain.  Cape  d'Or. 
Swan's  Creek,  Cape  Blomidon,  Two  Islands ;  at  Bergen  Hill,  N.  .T. ;  sparingly  at  Chester,  Ct. ;  si 
Copper  Falls,  Lake  Superior,  in  crystals,  sometimes  on  native  copper;  also  on  New  York  Isbn:, 

Named  Meaoiype  by  llaiiy,  from  fturoi^  middU,  and  ruTot,  type,  because  the  form  of  the  crystal— 
in  his  view  a  square  prism— was  intermediate  between  the  forms  of  stilbite  and  azialcite.  .V> 
iroHUi^  of  Rlaproth,  is  from  natron,  soda;  it  alludes  to  the  presence  of  soda,  whenoe  also  the  n^uf 
tioda-mesotype^  in  contrast  with  scolecite,  or  lime-mesotype,  Schumacher's  name  hergmannilCy  aftiJ 
Bergmann,  dates  from  the  same  year  (1801)  with  Haiiy's  Tnestotype, 

Alt. — Occurs  altered  to  prehnite.    Iron-natroUte  is  probably  an  altered  variety. 


379.  BOOIiBOITE.     Skolezit   CMden  db  FucJis,  Schw.  J.,   viiL  361,  1813.      Mesotype  pi 
Fibrous  Zeolite  pt    Lime-Mesotype.    Poonahlite  Brooke^  FhiL  Mag.,  z.  110,  1831.     PuiuUi 

/  Google 
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MonocHnic.  C=89°  6',  /A  7=91°  36',  0  A  14=101°  16^' ;  a\l\c^ 
0-3485  :  1  :  1-0282.  Observed  planes :  O ;  prismatic,  /, 
{-\  t-i  (only  as  composition-face),  i-2  ;  liemidome,  1-i; 
hemioetahedral,  1,  -1,  3.  1  A  1  =  144°  40',  -1  A  -1=144° 
2()\  /A  1=110°  27',  /A  -1  =  143°  28',  i-\  A  1  =  107°  40', 
f-;A-l  =  107''  56'.  Crystals  long  or  short  prisms,  or 
acicnlar,  rarely  well  terminated,  and  always  compound. 
Twins  :  composition-face  i-i  (orthod.) ;  striae  on  i4  meet- 
ing along  a  vertical  line  in  an  angle  of  24°  to  20°,  the 
lines  converging  downward  on  the  implanted  ciystals. 
Cleavage :  /nearly  perfect.  Also  in  nodules  or  massive  ; 
fibrous  and  radiated. 

H.=5— 5-5.  G.=2*16— 2*4.  Lustre  vitreous,  or  silky 
when  iibrous.  Transparent  to  subtranslucent.  Pyroelectric,  the  free  end 
of  the  crystals  the  antilogue  pole.  Double  refraction  weak  ;  optic-axial 
plane  normal  to  i-l;  divergence  53°  41',  for  the  red  rays;  bisectrix  nega- 
tive, parallel  to  i-t ;  plane  of  the  axis  of  the  red  rays  and  .their  bisectrix 
inclined  about  17°  8'  to  i-i,  and  93°  3'  to  l-i. 


''HW^i/^i'-i'.'i^, 


In  fujicolar  crystals.  6.  Fibrous,  radiated,  c.  Massive.  /A  7=91"  22',  Phillips  and 
Descl. ;  yl"  35',  G.  Rose.  /A  1  =  116°  84',  DescL;  117^  10',  Phillips.  1  A  1  =  144**  40',  Rose  and 
Descl. ;  144*'  15',  Rose.  Poonahlite  of  Brooke,  from  Poonah,  Hindostan,  has  the  angle  /a  7=91* 
49 ,  Kenngott 

Comp.— 0.  ratio  for  ft,  S,  Si,  lt=l  :  3  :  6  :  3 ;  corresponding  to  3  §i,  Xl,  Oa,  3  l^=Silica  45  8, 
alumina  26*2,  lime  14-3,  water  13*7  =  100.  Analyses:  1-3,  Fuchs  A  Gehlen  (Schw.  J.,  xvui.  13); 
4,  GuUlcmin  (Ann.  d.  M.,  xii,  8);  5,  Riegel  (J.  pr.  Chem.,  xL  317);  6,  Gibbs  (Pogg.,  Ixxi.  565);  7, 
Gulich  (Pogg.,  lix.  378);  8,  Domeyko  (Ann.  d.  M.,  IV.  ix.  3);  9,  Scott  (Ed.  Phil.  J.,  liii.  277);  10, 
J.  W.  Taylor  (Am.  J.  Sci.,  II.  xviiu  410);  11,  P.  Collier  (priv.  oontrib.);  12,  Gmelin  (Pogg.,  xlix. 
538): 


Si 


%1 


ta 


1. 

Iceland 

48-93 

25-99 

10-44 

___ 

18-90= 

2. 

Faroe,  crysL 

46-19 

20-88 

13-86 

0-48 

13-62  = 

3. 

Stafia,  Jlbroua 

46-75 

24-82 

1420 

0-39 

13-64= 

4. 

Anvergne 

49-0 

26-5 

15-3 

9-0  = 

6. 

Niederkirchen 

48-16 

23-50 

14-50 

0*30 

13-50= 

6. 

Iceland 

46-72 

25-90 

13-71 



13-67  = 

7. 

" 

46-76 

26-22 

13-fi8 



13-94= 

8. 

Chili 

4«3 

26-9 

18-4 

14-0= 

9. 

Mull,  Scotland 

46-21 

2700 

13-45 

13-78  = 

10. 

E.  Indies 

46-87 

25-32 

13-80 

0-45 

13-46, 

11. 

Ghauts 

45-80 

25-55 

13-97 

0-17 

14-28, 

12 

PoonahiUe 

45-12 

3U-44 

1020 

0-66 

13-39, 

=99-26  Fuchs  &  Gehlen. 

=  100  03  Fuchs  k  Gehlen. 

=  98-80  Fuchs  &  Gehlen. 

=99-8  Guillemm. 

=99-96  RiegeL 

=  100  Gibbs. 

=  100-6  Gulich. 

100*6  Domeyko. 

=  100-44  Scott. 

k  0  18=  10003  Taylor. 

Iv  0-30=100-07  CoUier.    G.=2-28. 

ti  <r.=99-81  Graelin. 

Pyr,,  etc. — According  to  Damour,  Icelsnd  columnar  masses  lost  nothing  in  dried  air;  nothing 
intil  the  heat  applied  exceeded  100"  C. ;  at  300°  it  had  lost  5  p.  a,  which  it  regained  in  moist 
ir;  at  a  dull  rod  heat  the  loss  was  12  p.  a,  and  it  was  no  longer  hygroscopic;  at  a  bright  red  it 
[>at  13'9  p.  c,  and  became  after  intumescence  a  white  enamel  B.B.  sometimes  curls  up  like  a 
p-orra  (whence  the  name  from  ff*(.vv»jf,  a  worrriy  which  gives  scolecite^  and  not  scolesite  or  scoleziie)] 
ther  varieties  intumesce  but  slightly,  and  all  fuse  at  2 — 2-2  to  a  white  blebby  pnameL  Gelati- 
i&es  with  acids  like  natrolite. 

Obs. — Occurs  in  the  Beruflord,  Iceland,  where  the  crystals  often  exceed  two  inches  in  length, 
nd  are  occasionally  a  quarter  of  an  inch  thick.  It  has  also  been  met  with  in  amygdaloid  at 
CatTa-  in  the  Isle  of  Mull;  in  Skye,  at  Talisker;  near  Eisenach  in  Saxony;  near  the  Vietsch 
rlacier,  Valais;  near  Poonaih,  in  the  Vendayah  mountains,  Hindostan;  in  Greenland;  at  Pargas, 
'inLand;  in  Auvergne;  the  valley  of  Cachapual,  in  Chili. 

R.  Hermann  states  (J.  pr.  Ch.,  Ixxii.  26)  that  he  took  a  white  amorphous  plastic  mass  from  a 
re  vice  in  the  columnar  basalt  of  Stolpen,  Saxony,  and  put  it  away  in  a  box ;  and  that  after  a  long 
me,  on  opening  the  box,  he  found  there,  not  the  amorphous  mass,  but  a  group  of  white  aciculai 
rystals,  which  had  all  the  aspect  of  scolecite. 
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380.  Ellagite  a.  yordenskiold  (Boskrifii.,  etc.,  155,  1855).  Regarded  by  Kammelsberg  as  t 
ferriferotis  natrolite.  Occurs  in  yellow,  brownieh,  op  reddish-yellow  crystalline  masses ;  crystals 
deavable  in  two  directions  with  the  intersections  near  90"" ;  opaque  to  subtraiisluoent :  pearly  oo 
a  cleavage  surface.  Igelgtrom  obtained  (Ramm.  Min.  Ch.,  b60)  SV  4773,  Xl  25*20,  Fe  657,  Ca 
8*72,  ll  12*81  =  101-03,  which,  taking  the  iron  as  protozyd,  as  the  excess  suggests,  give?,  the  C 
ratio  I  :  3*1  :  6*6  :  8,  or  1:3:6:3,  and  the  general  coustitution,  therefore,  of  natrolite.  B.6 
forms  a  white  enamel 


381.  MBSOIilTB.  Fucha  &  Gehler^  Schw.  J.,  viii.  353,  xviiL  1«,  1816.  Mesotypo  pt  Fibrona 
Zeolite  pt.  Mehl-Zeolith  pt  Lime-and-Soda  Mesotype.  Antrimolite  TTumk^  Min.,  i.  326,  183^ 
Harringtonite  Thorn.,  Ed.  N.  PhU.  J.,  xvu.  186,  1834. 

TricHnic  ?  Descl. ;  but  nearly  isomorphons  witli  scolecite,  and  similar  in 
acicular  crystallizations.  I A  *7'=88°  to  88°  15',  and  91°  41'  to  92°  ;  ter- 
minal anffles  of  pjTamid  1-12°— 143°,  and  146°— 146°  10',  the  latter  between 
faces  of  tne  two  united  halves.  Cleavage :  /  and  /'  perlect.  Crj'stals  al- 
ways twins  ;  plane  of  composition  one  or  both  vertical  diagonal  planes.  In 
more  or  less  aivercrent  groups  or  tufts,  often  very  delicate ;  lateral  planes 
commonly  vertically  striated.  Also  massive ;  nodules  or  masses  usually 
silky  fibrous  or  columnar ;  often  bristled  with  capillaiy  crystals  ;  sometimes 
consisting  of  interlaped  fibres;  rarely  stalactitic,  radiated  fibrous  'within; 
occasionally  ci-yptoerystalline,  porcelain-like. 

H.=5.  G.=2-2— 2'4;  2-39,  Iceland.  Lustre  of  ciTstals  vitreous;  of 
fibrous  massive  more  or  less  silky.  Color  white  or  colorless,  graj'ish,  yel- 
lowish. Fragile.  Transparent — translucent;  opaque,  when  amorphou?. 
Brittle,  but  tough  when  cryptocrystalline.  Optical  characters  different 
from  those  of  scolecite,  and  compatible  only  with  atriclinic  form,  Descl, 

Var.— Besides  (a)  the  ordinary  acicular  and  capillary  cryBtallizations,  divergent  tufts  (V.-- 
delicate  commonly  than  those  of  natrolite,  but  sometimea  downy),  and  fibrous  nodules  or  i  ia?st-. 
mesolitc  occurs  {b)  in  fibrous  stalactites,  with  the  fibres  radiating  from  the  centre — ^tlie  varieir 
called  Antrimolite  by  Thomson,  from  Antrim,  Ireland,  having  H.=3-5— 4,  G.=2*090 ;  aluo  (c>  amor- 
phous, chalk-white,  like  an  almond  in  lustre,  opaque  and  tough,  with  H.=5— S'-'i,  and  G.=2-21, 
the  variety  named  Jlarhngionile  by  Thomson,  also  from  Antrim  ;*G.= 2*  174,  Haughton.  A»> 
cordintc  toKenngott,  the  prismatic  fihres  of  the  antrimolite  have  /a  7=92**  13',  and  two  irertkal 
edges  are  bevelled  by  a  prism  of  150^  3u'. 

Oomp.— 0.  ratio  for  B,  Ifc,  Si,  fl=l  :  3  ;  6  :  3;  correspondiiig  to  3Si,  Si,  (} Oa+^S^a),  3ft= 
Silica  45*6,  alumina  26*0,  lime  95,  soda  5*2,  water  1 3*7  =  100.  Analyses:  1,  Berzelius  (Jahresb., 
iii.  147);  2-5,  Fuchs  &  Gehlen  (Schw.  J.,  xviiL  1);  6,  Reigel  (J.  pr.  Ch.,  xl.  317);  7,  Thomsc-a 
(Phil.  Mag.,  1840);  8,  Breidenstein  (Ramm.  5th  Suppl.,  168);  9,  v.  Waltershausen  (Vulk  Gt?st, 
267);  10,  Thomson  (Min.,  i.  326);  10-15,  Heddle  (PhiL  Mag.,  IV.  xiii.  .50,  148);  16,  17,  H.  How 
(Am.  J.  Sci.,  II.  xivi  32);  18,  19,  Thomson  (1.  c);  20,  v.  Hauer  (Ber.  Ak.  Wien,  1854);  21, 
Haughton  (Phil  Mag.,  IV.  rail.  225);  22,  28,  0.  C.  Marsh  (priv.  contrib.): 

^1         Ca      :5:a        ti 

=  100-87  Berzelius. 

-100-2^1  Fuchs  &  Gehletu 

=99-60  Fuchs  &  Gehlen. 

=  100*13  Fuchs  A  Gehlen. 

=  100-21  Fuchs  Sl  GohlenL 

=  100-22  RiegeL 

Ag  2-46=101-86  Thomson. 

ti  0-31=100-03  Breidenstein. 

iv  0-41,  Mg  0-01  =  100-97  Waltersli 

K410,  f'e019,  a  0-10=130  84  11 

=100-45  Hoddle.  I 

=  100-63  Heddle.  ' 

=  100-64  Heddle. 

=  100-76  Heddle 

=99-76  Heddle. 

Digitized  by  ^OOQlC 


Si 


1.  Faroe 

46-80 

2650 

9-87 

5*40 

12-30: 

2.       "    crysL 

47-00 

26  13 

9-35 

6-47 

12-25= 

3.  Iceland, /&nnts 

4G-78 

25-66 

10-06 

4-79 

12-31= 

4.       " 

47  46 

25-35 

10-04 

4-87 

12-41  = 

5.  Tyrol 

46-04 

27-00 

9-Rl 

5-20 

12-36= 

6.  Nioderkirchen 

46-66 

27-40 

9-26 

4-91 

12-00= 

7.  Giant's  Causeway 

48-88 

26  36 

7-64 

420 

12-32, 

8.  Iceland 

45-78 

27-58 

900 

6-03 

12-38, 

9.  Beni  fiord,  Iceland 

46-41 

26-24 

9-68 

4-46 

13-76, 

10.  AhirimoUte 

43-47 

30-26 

7-50 

15-32, 

11. 

45-98 

2618 

1078 

4-54 

18-00= 

12.  Talisker,  Syke 

46-71 

26-62 

908 

6-39 

12-83= 

13.  Storr,           " 

46-72 

2670 

8-90 

5-40 

12-92= 

14.  Kilmore,      " 

46-26 

26-48 

1000 

4-98 

13-04= 

16.  Naalsue,  Faroe 

46-80 

26-46 

9-08 

514 

12-28= 

ETDBOTTS  8ILICATK8,  ZBOLITB  8E0n<Hr. 
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Si 

Si 

da 

Sa 

IC. 

Nora  Sootia          (|)  46-66 

26-48 

9-rt3 

4-88 

n. 

•    tt 

46-71 

26-68 

9-66 

5-68 

18. 

BdrringUmUe 

44-96 

2685 

11-01 

5-56 

19. 

u 

44-84 

28-48 

10  68 

5-36 

20. 

u 

45-71 

26-58 

11-48 

8-80 

21. 

"       Bombiy 

45-60 

27-80 

l-i-12 

2-76 

21. 

C.  BlomidoD,  N.  S. 

45-89 

27  55 

9-13 

5-09 

23. 

Sandy  Cove,  N.  S. 

4639 

28-09 

7  55 

5-28 

12-26=99-90  How. 

11-42=10004  How.. 

10*28,  fe  0-88=99*54  Thomson. 

10-28=99-85  Thomeon. 

13-11=100-68  Hauer. 

12-99,  Ag/r.,  ^063=101-40  H.  G.= 

12-79,  K  0-48=100-93  Marsh. 

12-71,  K  0"49=99-51  Marsh. 


:  2-174. 


Pyr.,  etc. — Yields  water  in  the  closed  tube.  B.6.  becomes  opaque,  swells  up  into  verniiculaf 
forms,  bnt  not  in  bo  marked  a  manner  as  scolecite,  fusing  easily  to  a  blebby  enamel.  Gelati- 
nizes with  muriatic  add  (Fuchs). 

Obs,— Occurs  in  amygdaloid  and  related  rocks.  The  fibrous  kinds,  espedaUy  the  coarser,  are 
usually  a  little  less  smoothly  or  neatly  fibrous  than  those  of  natrolite.  On  Skye.  in  delicate  inter- 
lacing crystals  called  eoUonslone^  and  in  feathery  tufts,  and  in  solid  masses  consisting  of  radiating 
crystals ;  in  downy  tufts  and  other  forms  at  Naalsoe  on  Faroe ;  also  with  chabazite  in  Eigg ;  near 
Edinburgh  and  Kinross,  and  at  Hartfield  Mess,  in  Scotland ;  in  Antrim,  at  the  Giant's  Causeway, 
in  adcular  crystallizations;  also  at  Ballintoy  in  Antrim,  stalactitic  (antrimolite),  investing  yellow, 
caldte,  or  chabazite ;  in  Antrim,  in  veins  of  amorphous  mesolite  (harringtonite),  at  Portrush  and 
Qt  the  Skerries ;  and  at  Magee  Island,  and  Agnew's  Hill,  5  m.  W.  of  Lame ;  also  at  other  local- 
ities, as  stated  above. 

In  the  North  Mountain  of  King's  County,  and  Gates'  Mountain,  of  Annapolis  Co.,  K.  Scotia^ 
with  faroelite,  in  masses,  sometimes  large  (one  reported  as  large  as  a  man's  head),  usually  within 
fine  fibrous,  radiated,  and  somewhat  plumose ;  also  at  Cape  Blomidon. 


382.  liBVyNTTJEI. 


Levyne  Brewster^  Ed.  J.  Sci.,  ii  332,  1825. 
vii.  6,  1822. 


Mesolin  Ben,,  Ed,  Phil.  J., 
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Rhombohedral.  i?  A  ^=106°  3';  0  A  Ii=136°  1';  ^^=0-83583.  Ob- 
served planes,  as  in  the  annexed  figure,  with  also 
-3;  -2  A -2,  term,  edge,  =79°  29',  -2a2-=125° 
U\  O  A  3=109^  3',  O  A  2=117;^  23'.  Cleavage : 
-2,  indistinct.  Twins:  composition-face  Oy  as  in 
chabazite.  Crystals  often  striated ;  often  in  druses, 
Double  refraction  strong  ;  axis  nej^ative. 

H.=:4— 4-5.     G  =2;09-216.    Lustre  vitreous. 
Colorless,  white,  grayish,  greenish,  reddish,  yellowish, 
translucent. 


Transparent  to 


Var- — Levynite  occurs  in  crystals,  usually  tabular,  and  presenting  the  plane  0,  a  plane  not 
knowiii  in  cryntals  of  chabazite.  It  differs  from  chabazite  also  in  cleavage.  The  original  crystals 
were  from  Dalsnypen,  Faroe.  MesoUn  is  a  white  granular  material  from  Faroe,  whidi  may  be 
chabazite ;  it  fills  small  cavities  hi  amygdaloid. 

Comp.— 0.  ratio  for  ft, S,  ^i,  11=1  :  3  :  6  :  4  fh>m  Damour's  analyses;  corresponding  to  3  §L 

XL  (Oa,  ^a,  K\  4  tl.    Berzclius's  analyses,  which  are  suspected  to  have  been  made  on  a  mixture  of 

chabazite  and  levjrnite  (see  Greg  k  Lettsom,  179),  give  the  ratio  of  chabazite,  1:3:8:5.    Anal- 

rsea :   1,  2,  Beraclius  (Jahresb.,  iiL  146,  v.  216) ;  3,  Counel  (PhiL  Mag.,  v.  60) ;  4,  5,  Damour  (Ann. 

i  M:,  IV.  ix  383): 

^        _^         ^         ^ 

19-30,  iSlg  0  4=99-32  Berzelius. 
18-19=99  79  Berzelius. 
19-61,  ^e,  iin  0*96=10-207  ConneL 
17-49=99  34  Damour. 
17-33=100-22  Damour. 

Pyr.,  etc—Ioeland  crystals,  according  to  Damour,  lose  4  p.  a  in  dried  air,  and  regain  all 
gai'^  soon  in  the  free  air.  When  heated,  begin  to  lose  water  at  70°  0.;  at  225°  the  loss  is  13 
o  1 3  p^  c ;  remain  hygroscopic  up  to  360°.  The  loss  is  completed  at  a  white  heat,  when  the  min« 
ral  ^  a  white  blebby  glass.  B.B.  intumcscos  and  fuses  to  a  white  blebby  glass,  nearly  opaque. 
Uslatinixes  with  muriatic  and  nitric  acids. 
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di 

£1 

6a 

]!fa 

it 

1.  Faroe,  Levynite 

48-00 

2000 

8-36 

2-86 

0-41 

2.        **      Mesoiin 

47-50 

21-40 

7-1^0 

4-80 

« 

3.  Sl^ye,  Levynite 

46-30 

22-47 

9-72 

155 

1-26 

4.  Iceland,     " 

4504 

i!4-04 

9-72 

1-42 

1-68 

6. 

46  76 

23  56 

10-57 

1-36 

1-64 
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ObB. — ^Llnes  cavities  in  amygdaloid,  and  is.  with  a  rare  exception,  the  "sole  (enani  of  its  druses  i 
even  though  these  druses  be  within  a  quarter  of  an  inch  of  others  containing  chabazite  aesoei-' 
ated  with  half  a  dozen  other  zeolites  "  (Heddle);  it  shows  thus  its  distinctiveness  ftx>m  chabazite 

Found  at  Glenarm  and  at  Island  Mugee,  Antrim ;  near  Duncriven,  Magilligau.  and  elsewhere  io 
Londonderry;  tiartfield  Moss,  near  Glasgow;  at  Dalsnypen,  Faroe,  and  on  the  Island  Waagw ; 
at  Godhavn,  Disco  Island,  Greenland  ;  at  OnundarSord,  Dyrefiord,  and  elsewhere  in  Iceland. 

Named  after  the  mineralogist  and  crystallographer,  A.  Levy  i 


383.  ANALCITB.  Zeolite  dure  (fr.  Etna)  Dolomim,  F.  de  St  Fond  Min.  des  Yolcana,  198,i 
1784.  Wiirfelzeolith  pt.  [rest  Chabazite]  Emmerling,  Min.,  205,  1793;  Lenz,  i.  241,  1794.  [Form,^ 
f.  9,  described.]  Zeolite  cubique,  Z.  leucitique,  Ddameth.^  T.  T.,  ii.  3()7,  308,  1797.  Analcim^ 
jy.,  Tr.,  iiL  1801.  Analcite  Gal'itzin,  Diet.  Min.,  12,  1801.  Kubizit  Wem,,  1803,  Ludwig'd 
Min.,  u.  210,  1804  Analzim  Wem.^  Letzt  Min.  Syst,  6.  Kaboit  Breiik^  Char.,  153,  1832 
(Analzim,  p.  127). 

Isometric.  In  trapezohedrons,  f.  10,  also  f.  9,  and  another  form  similar, 
excepting  a  very  low  pyramid,  m,  m,  in  place  of  each  0.  Cleavage: 
cubic,  in  traces.      Also  massive  granular. 

H.=5-5-5.  G.=2-22-2-29';  2-278,  Thomson.  Lustre  vitreons.  Col- 
orless; wliite;  occasionally  grayish,  greenish,  yellowish,  or  reddish-white. 
Streak  white.  Transparent — nearly  opaque.  Fracture  subconchoidal, 
imeven.     Brittle. 

Oomp.— 0.  ratio  for  &,S,Si,fl:=l:  3:8:2,  corresponding  to  4§i,*l,Na,2fi:=«Silica  54-i 
alumina  233,  soda  14*1,  water  8-2=100.  Analyses:  1,  IL  Rose  (Gilb.  Ann.. Ixxii.  181);  2,  Ilenry 
(Pogg.,  xlvi.  264);  3,  Leschner  (Breith.  Mm.,  1847,  4H!);  4,  Counel  (Ed.  J.  Sci.,  1829,  262);  6, 
Thomson  (Min.,  i.  438);  6,  Avdejef  (Pogg.,  Iv.  107);  7,  8,  Riegel  (J.  pr.  Ou,  xl  317);  9,  Welt- 
zien  (Ann.  Oh.  Pharm.,  xcix.  287);  lo,  Rammolsberg  (Pogg.,  cy.  317,  Min.  Ch.,  8(»4);  11,  Wal- 
tershausen  (Vulk.  Gest,  266);  12,  13,  Rammelsberg  (L  c): 

Si         Xl       6a      ]sra        t.       ti 

8-27  =99-91  Rose. 

900=101^8  Henry. 

9-76,  3Pe  1-60 =98-88  Leschner. 

8-2-2=99-23  Connel 

7 -90= 10 1-15  Thomson. 

8  26=101-20  Avdejef. 

8-00,  Fe  0-10=  100-83  Riegel. 

8-00,  Ve  01 5= 100-54  RiegeL 

8-93,ld[gO-57,Pe  l-3§,P<7-.=  lOi'l?  W 

S'3'S  =  1 00-59  Rammelsberg. 

8-50,  Mg  005=99  91  Waltersh. 

7-68=100  Rammelsberg. 

8-11,  Fe  012= 100  Rammelsberg. 

Pyr.,  etc. — Yields  water  in  the  closed  tube.  B.B.  fuses  at  2 '5  to  a  colorless  glass.  Gelati- 
nizes with  muriatic  acid. 

Breitbaupt  has  found  (B.  H.  Ztg.,  xxir,  337)  the  sp.  gr,  of  the  opaque  analcite  from  Lake  Supe- 
rior =209,  and  for  the  nearly  transparent  =-i-l— 2*1 1.  But  a  microscope  shows,  as  Brush  lias 
observed,  that  the  crystals  are  full  of  air  cavities. 

Obs.— The  Cyclopean  Islands,  near  Catania,  S'cily,  afford  pellucid  crystals  (C  9) ;  also  tbe 
Tyrol;  Scotland,  in  the  Blilpatrick  Hills;  Bowling,  ps^udomorphs  after  laumontite;  Glen  Farg; 
near.  Edinburgh ;  at  Kilmalcolm ;  the  Campsie  Hillb,  etc. ;  at  AntHm.  eta,  in  Ireland ;  the  Fan* 
Islands;  Icsland;  the  Vincentine,  with  prehnite,  chabazite,  apopliyllite,  f^tc;  Wessela,  near 
Aussig,  Bohemia;  at  Arendal,  in  Norway,  in  beds  of  iron  ore;  at  Andreaabcrg,  in  the  Harz 
in  silver  mines. 

Nova  Scotia  affords  fine  specimens  at  Martial's  Cove,  Five  Islands,  Cape  d'Or,  Swan's  Creek, 
and  Cape  Bloraidon;  crystals  like  f..9,  10,  occur  at  Bergen  Hill,  New  Jersey r  in  gneiss,  near 
Yonkers,  Westchester  Co.,  N.  Y.  (f.  lo) ;  at  Perry,  Maine,  with  apophyllite,  in  greenstone ;  abun- 
dant in  fine  crystals,  with  prehnite,  datolito,  and  calcite,  in  the  Lake  Superior  region;  in  th€ 
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1.  Fassathal 

55-12 

22-99 

13-53 

2.  Blagodac,  OuboiU 

67-34 

22-58 

0-35 

11-86 

0-55 

3.         "               " 

51-00 

2413 

0-75 

11-75 

4.  KUpatrick 

55-07 

22-23 

13-17 

6.  Giant's  Causeway 

5560 

23-00 

14-65 

6.  Brevig 

55-16 

23-55 

tr. 

14-23 

Ir. 

7.  Niederkirchen 

57-50 

23-15 

5-63 

6-45 

8.            " 

5612 

24-00 

5-82 

6-45 



9.  Kaiserstuhl 

54-02 

22-54 

2-91 

10-14 

0-71 

10.  Wessela 

5622 

22-22 

0*27 

12ld 

1-45 

11.  CJycl.  I'ds,  G.=2-286  53-72 

2-5-03 

1-23 

7-92 

4-46 

12.          ** 

55-22 

23-14 

0  25 

1219 

1-52 

13.          " 

54-34 

23-61 

0-21 

12-95 

0-66 
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gangue  of  the  copper,  at  Copper  Falls  and  north-western  mines,  and  at  Michipicoton  Island 
(form  2-2),  and  also  at  other  mines  not  now  worked. 

The  name  Analcitfie  is  from  (ti^avirfc,  wecik,  and  alludes  to  its  weak  electric  power  when  heated 
or  robbed.    The  correct  derivative  is  analcite^  as  here  adopted  for  the  species. 

AXi.^Picranaicime  of  Meneghini  and  Bechi (Am.  J.  Sci.,  II.  xiv.  62)  is  probably  analcite  altered 
bj  the  magnesian  process.  It  occurs  in  geodes  in  the  gabbro  rosso  of  Tuscany,  and  also  in  the 
steatitic paste  of  a  metalliferous  dyke;  forms  f.  9,  10,  with  distinct  cubic  cleavage.  H.=r5.  G. 
=2-i57.  Color  flesh-red  to  colophonite-red.  Lustre  vitreous.  Gompositior^  according  to  mean  of 
two  analyses  by  E.  Bechi  (La),  Si  59*11,  3tl  22-08,  Mg  10-12,  NaO-45,  £  0*02,  JS  7ti7=99-45.  For- 
mula Mg*di*  +  3Jitldi'+(}£[,  Bechi.    Associated  with  calcite,  caporcianite,  and  picrothomsonlte. 

A  somewhat  bimilar  compound,  a  pseudomorph  after  analcite,  has  been  observed  by  Guthe 
(Jahrb.  Min.,  18K.3,  59f))  in  the  clay-iron  ore  of  Duingen.  An  analysis  by  Stromeyer  (L  c.)  af- 
forded Si  56-7,  3tl  21-2,  Po  2*8,  :!fja  9-1,  fl  98 =99*6. 

The  Cluihaliie  of  Thomson  (Min.,  i  389,  183t))  occurs  in  flesh-red  vitreous  crystals  in  amygda- 
loid at  the  Kilpatrick  Hills.  H.=3-5.  G.=2*166.  Opaque  or  subtranslucent.  Fragile.  Analy- 
sis aiforded  Si  51*266,  ^1  23'560,  Fe  7306,  IS'^a  5130,  Mg  1-233,  ^  1 0*558 =99048.  It  may  be 
altered  analcite. 

Analcite  altered  to  a  mixture  of  caldte  and  hydrous  silicate  of  alumina  has  been  observed  by 
Tschermak.    Also  oocurs  altered  to  prehnite. 

384.  BUBNOPHITB.    Eunophit  Weihye,  Pogg.,  Lodz.  803,  1850. 

Orthorliombic.  7a 7=120°,  7Al-t=130°,  1-tAl-z,  over  (?,=84°  9'. 
Form  a  six-sided  prism  (7,  i-i)  with  the  dome  l-l.  Cleavage :  O  perfect ; 
irl  and   t-i,  less  so.    Commonly  massive,  cleavable. 

H.=5'5.  G.=2'27.  Lustre  weak,  a  little  pearly  on  the  cleavage-faces. 
Color  white,  grayish,  brownish.  Streak  white.  Translucent ;  in  thin 
laminae  transparent.     Optically  biaxial ;  double  refraction  strong  ;  Descl. 

Oomp. — 0.  ratio  for  ^  fi,  Si,  £[=1  :  8  :  8  :  2,  or  the  same  as  for  analcite.  Analyses  by  von 
Borck  and  Berlin  (L  c.) : 


Si 

%1 

]^a 

fl 

1. 

64-98 

25-69 

14-06 

8-29=102  81  Borck. 

2. 

55-06 

23-12 

14-06 

816= 100-40  BerUn. 

P3rr.,  etc« — ^Fnses  to  a  colorless  glass.    Gelatinizes  with  muriatic  add. 
Obs. — Occurs  in  a  coarse  syenite  on  the  island  Lamoe,  near  Brevig,  Norway,  with  catapleiito, 
lenoophanite,  mosandrite,  eta 
Named  from  ttfji^a^ot,  obscwHy^  in  allusion  to  the  doudiness  of  the  mineral 

385.  FAUJASTTB.    Damtmr,  Ann.  d.  K.,  lY.  I  395,  1842. 

Isometric.     In  octahedrons.     Twins  :  composition-face  the  octahedral. 

H.=5.  G.=1'923.  Lustre  vitreous;  sometimes  adamantine.  Colore 
less — ^white;  brown  externally.  Fragile;  fracture  vitreous  and  uneven. 
No  action  on  polarized  light. 

t«ainp. — O.  ratio  for  Ifc,  fi,  8i,  fi=l :  3  :  9  : 9 ;  corresponding  to  4^  Si,  Si,  (i  Oa+i  SaX  9  fi= 
SUica  45*6,  alumina  17'4,  lime  4-7,  soda  5-2,  water  27-2=100. 
Analyses:  1,  Damour  (L  c.);  2,  id.  (ib.,  xiv.  67): 


Si 

£1 

Ca 

Sa 

fi 

1.  Kaiserstahl 

49*36 

16-77 

6-00 

4-34 

22-49=97-9e. 

2 

46-12 

16-81 

4-79 

5-09 

27-02=99-83. 

Pyr^  etc — Aooording  to  Damour,  loses  15  p.  a  of  water  when  exposed  for  one  month  to*  dry 
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air,  bat  regains  almost  all  of  it  in  ordinary  air  in  24  bours.  Heated  at  60° -55°  G.  for  one  bont  loses 
15*2  p.  a  ;  at  60°-65**,  10-4  p.  c. ;  at  70°-75'',  19'6  p.  c,  which  is  almost  entirely  regained  by  eipo- 
sure  to  air  for  a  few  weeks.  B.B.  fuses  with  intumescence  to  a  white  blebby  enamel  Deconh 
posed  by  muriatic  acid  without  gelatinization. 

Obs.— Occurs  with  augite  in  the  amygdaloid  of  Kaiserstuhl,  Baden.  Tlie  adamantine  lustre 
sometimes  existing  is  attributed  to  a  thin  bituminous  coating.  Named  by  Damour  after  Faujas 
de  Saint  Fond. 


386.  OHABAZXTB.  Zeolithus  albus  cabicus  Islandise  v.  Bom^  Lithoph.  L  46,  1772.  Zeolite  en 
cubes  IhujaSf  Vole.  Viv.,  126,  1778;  de  Lisle,  Orist,  ii.  40,  1788.  Chabazie  (fr.  Obereteinl 
Bo8c  cC Antic,  J.  d'Hist  N.,  ii.  181,  1780.  Wiirfelzeolith  pt  (rest  analcite)  Wem.,  Emmerling 
Min.,  L  205,  1793.  Ghabasie  (rhombohedral  form  recognized)  JJ.,  Tr.,  liL  1801.  Gbaba&in 
Karsi,  Tab.,  30,  1808.  Schabasit  Wem^  Boffm,  Kuboizit  TTctw,  Hofl&n.  Min.,  iv.  b,  41, 
1818,  Mag.  Ges.  N.  Fr.,  Berlin,  viL  181,  1816. 

Phakolit  Breiih. ;  Tamnau,  Jahrb.  Min.,  653,  657,  183G.  Haydenite  Cleaveiand,  Min.,  478, 
1822.  Acadialite  Alger  <fc  Jackson  (without  publication )='* No  Ghabasie"  E,  Bofmann,  Am. 
J.  Sci.,  XXX,  366,  1836;=Acadiolite  Thormon,  PhiL  Mag.,  xxii.  192,  1848;  Hayes,  Adl  J.  Sci, 
n.  i.  122,  1846. 


Ehombohedral.  H  A  R=W  46',  0  A  ^=129°  15' ;  a-1'06.  Observed 
planes  :  prismatic,  i-2  ;  rhombohedral,  ^,  -4, -2 ;  pyramidal,  |-2  (f) ;  scaleno- 
fiedral,  4*  (<?,  bevellins^  terminal  edge  of  -ff,  or  replacing  edge  between  B 
and  -i  li) ;  ||i  {l)j  always  striated  parallel  to  edge  X  (t;  396). 


395 


396 


Haydenite 


898 


5  A -4=137°  23' 
^  A  -i,  ov.  -2,=:83  31 
R  A  -2,  vert.,  119  42 
a  A  -2,  across,  126  26^ 
-J  A  -i,  term.,=125  13 
tAt^  term., =145  54 


-2A-2,  term.,=:72°53' 
■4aV=155  18 
XinZ=103  28 
jr  in  Z=174  5 
Xinf,  ov.-i,  =  130  36 
Yin  i'=155  53 


Twins:  composition-face  0,  very  common,  and  usi 

ally  in  compound  twins,  as  in  f.  397,  398  ;   2,  c.-fac 

J?,  rare.  Cleavage  rhombohedral,  rather  distinct. 

H.==4_5.  G.=208— 219.  Lustre  vitreous.  Cok 

Faroe.  white,  flesh-red ;   streak  uncolored.      Transparent - 

translucent.     Fracture  uneven.     Brittle     Double  refraction  weak  ;  in  H 

larized  light,  images  rather  confused ;    axis  in   some  crystals  (Bohemii 

negative,  m  others  (from  Andreasberg)  positive  ;  Descl. 
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Var. — 1.  Ordinary,  Tho  most  common  form  is  the  ftindamental  rhombohedron,  in  which  the  angle 
is  80  near  90**  tliat  the  ciystalB  were  at  first  mistaken  for  cubes.  R  A  i7=:94''  46',  Phillips,  HaidL  : 
94'  8B',  fr.  Kilmalcolm,  Tamnau ;  94'*  58',  fr.  Rubendorfel,  id. ;  96'  2',  fr.  Passa^  id. ;  94**  24',  fr 
Oberstein,  Breith.  AcadialiU^  from  Nova  Sootia  (Acadia  of  the  French  of  last  century),  is  only  a  rnd- 
dish  cbabazite ;  sometimes  nearly  colorless.  In  some  specimens  the  coloring  matter  is  arranged 
in  a  tesseiated  manner,  or  in  layers,  with  the  angles  almost  colorless. 

2.  PhacoLite  is  a  colorless  variety  occurring  in  twins  of  mostly  a  hexagonal  form  (f.  397),  and 
oflen  much  modified  so  as  to  be  lenticular  in  shape  (whence  the  name,  from  ^a«^f ,  a  bean) ;  the 
onginal  was  from  Leipa  in  Bohemia;  R  A  J?=v4''  24',  fr  Oberstein,  Breith. 

3.  IlaydmiU  is  a  yellowish  variety  in  small  crystals  of  the  form  in  fig.  396,  from  Jones's  Falls, 
near  Baltimore,  Md. ;  the  crystals  are  often  twinned  parallel  to  R. 

Chabazite  crystals  discovered  by  Ulrich  in  the  Okerthal,  Harz,  in  cavities  in  the  granite,  have 
G.=i'189,  and  their  edges  scratch  glass  (v.  Rath,  Poag.,  cxxii.  404). 

Comp.-7-For  most  chabazite  0.  ratio  for  ]ft,  It,  di,  H=l  :  3  :  8  :  <> ;  corresponding  to  4  Si,  %!, 
(s  Ca  +  i  (5ra,  l[)X  6  fl[ ;  some,  I  :  3  :  9  :  6,  the  same  in  constituents  except  4^  Si.  For  the  phaoolite, 
according  to  Rammelsberg,  1:3:7:5. 

Analyses:  1-3,  Hofmann  (Pogg.,  xxv.  495);  4,  Berzelius  (Afh.,  vi.  190);  6,  Rammelsberg 
(Handw.,  i.  149) ;  6,  Thomson  (Min.,  i.  334) ;  7,  Connell  (Edinb.  J.,  1829,  262 1;  8,  Durocher  (Ann. 
d.  11,  IIL  xix-  685);  9,  Genth  (Ann.  Ch.  Pharm.,  Ixvi.  274,  1848);  10,  Eugelhardt  (Ann.  Ch. 
Pharm.,  Izv.  372);  11,  RammeUberg  (2d  SuppL,  p.  34);  12,  13,  A.  A.  Hayes  (Am.  J.  ScL, 
II.  i.  12J);  14,  Rammelsberg  (Pogg.,  IxiL  149);  15,  Anderson  (Ed.  N.  PhiL  J.,  1843,  23);  16, 
Schroder  (Jahrb.  Min.,  1860,  795) : 


Si 

1.  Parsboro,  N.  a  61-46 

2.  Fassathal  48  63 

3.  "  48-18 
4-  Gustafsberg  50  65 
5.  Aussig  48*36 
t^.  Kilmalcolm  48*76 

7.  "  50-14 

8.  Fartie  47-76 

9.  Annerode  47-00 
lU.  Giessea  48*31 
II.  Parsboro  62-14 
1^.  Acadialite  5202 
13.  "  52-.'0 
14   lieipa,  PhacoUU  46*33 

15.  "  »»,  45  6H 

16.  Oberstein  60-19 


%1  da 
17-65  891 
19'52  10-22 
19*27  9«d 
17-90  9  37 
18*62  9*73 
17-44  10*47 
17-48     8-47 


20  85 
19*71 
19-47 
1914 
17*88 
18-27 
21-87 


6-74 

10*03 

11*01 

7-84 

4*24 

6-58 

10-4i> 


Ka 

1-09 
0-66 
1*64 

0-25 


2-»4 
065 


19*48  13-30 
17-46     7-13 


0-71 
407 

212 
0*96 

1-68 


19-66,  3Pe  0-P6=99-79  Hoflnann. 

20-70=99*91  Hofmann. 

2l-10=:»9-95  Hofmann. 

19-90=  99-52  Boraclius. 
2-56   [20-47] =100  Rammelsberg. 
1-55     21  72=99*93  Thomson. 

20-83=99-50  Connell. 

2r30=99-63  Durocher. 

22-29,  Pe  015  =  100  76  Genth. 

19-65,  Mg  0-26  Engelhardt 

1919=  1 00  Rammelsberg. 

18-30=99-54  Hayes. 

20  52:=99*rt9  Hayes. 
1*29  [19-16] =100  Rammelsberg. 
1  -.SI     17-98,  lig  0-14,  Pe  0-43=99-95  Anderson. 


017 
0*28 
0-21 
1-70 


258 
1-65 
O'S'A 
1-17 
0*98 
303 


21-i     0-62     22  09,  Ba  0*48,  Sr  0-32=100*40  Schroder 

The  baryta  and  strontia  of  the  Oberstein  crystals  were  first  detected  by  spectral  analysis;  and 
by  the  same  method  the  absence  of  those  earths  from  the  Iceland  was  ascertained. 

Delesse  obtained  in  an  analysis  of  haydenite,  made  on  too  small  an  amount  of  material  to  be 
correct  (Rev.  Sci.,  xxv.  107),  Si  49*5,  Al,  ¥e  23*5,  Oa  2*70,  Mg  tr.,  K  2*50,  &.  21-0=99-2.  Silli- 
man's  analysis  (This  Min.,  2d  ed.)  is  wholly  erroneous. 

P3n'-j  etc. — According  to  Damour,  crystals  from  Dyrefiord,  Iceland,  and  Rubendorfel,  Bohemia, 
lost  7*2  p.  &  after  5  mos.  iu  dried  air ;  after  some  months  in  the  free  air  again  had  regained  this, 
and  also  an  excess  oro~t6  p.  e.  Heated  for  1  h.  to  100°  C,  the  loss  was  2*75  p.  c;  to  LSO",  14 
p.  c. ;  to  230^  17  p.  a ;  to  300**,  19  p.  c ;  this  loss  was  reduced  to  zero  in  3  days ;  at  a  dull  red 
heat,  the  loss  was  *^.l  p.  c,  and  the  mineral  was  no  longer  hygroeooplc;  at  a  bright  red,  it  lost 
22'4  p.  c,  intumesced,  and  was  partially  fused. 

Phaoolite  of  Scotland  [Ireland?]  lost  7  p.  a  after  7  mos.  in  dried  air;  and  4  mosihs  after,  in 
an  atmosphere  saturated  with  moisture,  it  had  an  excess  of  12  6  p.  c,  which  it  lost  very  neai^Iy 
again  in  ordinary  air.  Heated  to  hm"  C,  the  loss  was  3*7  p.  c;  to  210°,  15*7  p.  c. ;  to  290''- 
SGO»,  18  p.  c. ;  and  after  48  hours'  exposure  to  the  free  air,  the  amount  lost  was  restored.  At  a 
dull  red  heat,  the  loss  was  22*2  p.  c. ;  at  a  bright  red,  22*8  p.  c,  and  the  material  was  fUsed  to  a 
Mebb7  enamel- 

B.B.  inturoesoes  and  fuses  to  a  blebby  glass,  nearly  opaque.  Decomposed  by  muriatic  add, 
with  separation  of  slimy  silica. 

Obs. — Chabazite  occurs  mostly  in  trap,  basalt,  or  amygdaloid,  and  occasionally  in  gneiss, 
8\-enite,  mica  schist,  hornblendic  schist 

Occurs  at  the  Faroe  Islands,  Greenland,  and  Iceland,  associated  with  chlorite  and  stilbite ;  at 
Aussig  in  Bohemia,  in  a  kind  of  greenstone  (the  graustem  of  Werner) ;  at  Obersteiu,  with  harmo- 
tonac ;  at  Annerode,  near  Giessen ;  at  the  Giant's  Causeway,  Kilmalcolm  (some  an  inch  across) ; 
Renfrewshire,  Isle  of  Skye,  etc. ;  Poonah  in  Hiudostan,  etc    In  Nova  Scotia,  wine-yellow  or  flefllh 
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red  (the  last  the  acadialiie),  associated  with  heulandite,  analcite,  and  calcfte,  at  Five  Islands,  Suran's  I 
Creek,  Digby  Neck,  Mink  Cove,  William's  Brook.  Phacoliie  pccnre  at  Leipa  in  fiohemia ;  ali^o  at ' 
Salesel  and  Wannow,  in  Bohemia ;  in  Antrim,  Ireland,  at  Giant's  Causeway. 

Both  massive  and  incrusted  at  the  Paugntuck  stone-quarry,  Stonington,  Conn.,  with  scapnlite,  ' 
sphene,  and  apatite;  also  yellowish-red  in  North  Killingworth.  on  the  Essex  turnpike;  at  Had- 
lyme,  Conn.,  on  frneiss;  in  syenite  at  Charlestown,  Mass.;  also  at  Chester,  Mass.,  in  amygtlaloid;  ; 
at  Bergen  Hill,  N.  J.,  in  small  crystals ;  in  the  same  rock  at  Piermoat,  N.  Y. ;  in  fissuivs  in  horn*  | 
blendic  gneiss  at  Jones's  FaUs,  near  Baltimore  {haydenUe)^  with  heulandite.  PhacoUte  has  been  l 
reported  from  New  York  Island.  ' 

At  Husavic,  Iceland,  fossil  clam  shells  (Yenus)  occur  in  a  recent  deposit,  lined  within  with  small  i 
rhombohedrons  of  chabazite.  Daubr^  states  that  crystals  occur  at  the  warm  springs  of  Luxcu'd,  I 
Dept.  of  Haute  Sa6ne,  France,  as  well  as  at  those  of  Plombi^res,  under  conditions  which  indicate 
that  thev  were  formed  through  tlie  agency  of  the  warm  waters ;  the  temperature  at  Luxeuil  i« 
115°  F.,'and  at  PlombiSres  163°  F. 

The  name  Chabaeiie  is  from  •xuSa^io^^  an  ancient  name  of  a  stone. 

Alt. — The  haydenite  is  often  covered  with  chlorite,  and  sometimes  chlorite  takes  the  place  ui 
the  crystal. 

Altered  crystals  from  the  Vogelsgebirge,  that  had  lost  part  of  their  protoxyd  bases,  have  beto 
analyzed  by  Suckow  (Verwitt,  etc.,  148): 


dl 

%1 

Oa 

Sa 

t. 

^ 

c 

Interior 

48-40 

19-13 

1-88 

1-47 

813 

21-01 

=10002. 

Exterior 

47-29 

19-16 

6-78 

1-50 

1-47 

21-00 

8-20=99-40. 

Removing  Oa  C  from  the  laiter,  the  0.  ratios  are,  for  the  first,  076  :  3  :  8*6  :  6  3 ;  for  the 
second,  0  37  :  3  :  8-4  :  6*2  (Eamm.  ifin.  Ch.,  818). 

Doraniie  of  Thomson  may  be  altered  chabazite,  if  the  analysis  is  not  an  incorrect  one  of  thermal- 1 
tored  mineral.  It  is  described  as  occurring  in  aggregated  crystals,  apparently^  cubic,  yellowish- 
white,  and  translucent,  with  G.=2-16;  and  as  consisting  of  Si  48*0,  Xl  22*0,  fe  2  75,  Mg  I3'i, 
Ca  6-0,  fl  7-70=99-45.    Found  in  basalt,  2  m,  W.  of  Carrickfergus,  Co.  Antrim. 

387.  OMBLINITZI.  Sarcolite  Vauq.,  Ann.  d.  Mus.,  ix.  249,  1807,  xi  42.  Hydrolithe  Lman^ 
Cat.  Min.  de  Dree,  18,  1811.  GmeUnite  Brooke^  Ed.  J.  Set,  ii.  262,  1825.  Ledererite  C.t 
Jackson,  Am.  J.  Sd.,  xxv.  78,  1834. 

Rhombohedral.   R  A  ^=112° 26',  0  A  i?=(?  A-l=140°  3' ;  a=0-7254, 

4QQ  Observed  planes  :  prismat- 

ic, i,  i-2  ;  rliomboliedral,  li^ 
-1 ;  and  also  the  plane  1-2 
truncating  the  edge  be- 
tween li  and  -1.  M  A  -1, 
pyr.,  =  U2°  23',  i?A-l, 
bafi.,=79°  54',  J?  A  1-2=^ 
-1  A  1-2=161°  16'.  Crys- 
tals usually  hexagonal  in 
aspect ;  sometimes  -1  small- 
er than  R^  and  habit  rhom- 
bohedral ;  i  often  horizon- 
tally striated.  Cleavage  :  i  perfect.  Observed  only  in  crystals,  and  nevei 
as  twins. 

H.=4-5.  G.=2-04~2-17 ;  2-099~2-169,  fr.  C.  Blomidon.  Lustre  vit 
reous.  Colorless,  yellowish-white,  greenish-white,  reddish-white,  flesh-red 
Transparent  to  translucent.  Brittle.  Double  refraction  weak ;  axis  posi 
tive  for  crystals  from  Cyprus,  negative  for  those  of  Andreasberg,  the  Vicen 
tine,  and  Glenarm  ;  no  evidence  of  compound  structure  by  polarized  light 
Descl. 

7"^— 1^0  angle  i?A-l,  ov.  i.rrSO"  8',  Brewster,  80*  54',  G.  Rose,  80"  6',  Dufren..  79'  44^ 
Breith.,  80"  8',  B.  &  M,  79"*  44',  from  Andreasberg,  DescL    Plane  1-2  observed  only  on  Andreas 
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beri^  crystals.  The  sarcoliU  of  Vauqaelin  is  a  flesh-red  gmeUoite  fh>in  Monteochio-Maggiore  in 
i:ie  Yicentin,  supposed  by  Yauquelin,  when  he  used  the  name,  to  be  identical  with  the  Yesuviaa 
sarooiite. 

Udeteritt  is  ordinary  ginelinite  from  Nova  Scotia,  impure  with  some  fVee  silica.  Marsh  has 
shown  that  it  does  not  differ  in  the  an^ounc  of  water ;  and  Descloizeaux  that  it  has  tlie  same 
angles,  finding  R  A  -1,  ov.  t,=80*,  and  O  A  i^=l4'^^  Marsh  found  a=2-108  (anaL  6^  and  2*099 
i^aaL  7);  most  of  the  crystals  obtained  by  him  were  implanted  on  quartz. 

Comp. — 0.  ratio  for  B,  %  ^i,  ^=  1  :  3  :  8  :  6,  as  in  chabazito,  Gr.  Rose ;  corresponding  to  4  Si, 
i^l,  K'a-i-i  l^a,  ^),  6  ll.  Analyses :  1,  Connell  (Edinb.  New  PhiL  J.,  1838) ;  2,  3,  Rammelsberg 
-?oge.,  xlix.  211);  4,  Damour  (Bull.  Soc.  G ,  III.  xvL  676) ;  6,  A.  A.  Hayes  (Am.  J.  Sd ,  xxv.  7«); 
6,  C^  7,  0.  C.  Marsh  (Am.  J.  ScL,  II.  xliv.  362): 


1.  Glenarm 

2.  " 
3. 

1  Cyprus 
0.  Ledereriie 


6A. 
1. 


u 


Si  £l  Ca  IS^a  t,        A 

4856  18-05  513  8  85  0*»9  21-6C,  Pe  011=98'75  ConnelL 

4G-40  '2108  8  67  7*29  1*60  2«)-41  =  100  45  Rammelsberg. 

46-5rt  2018  3-89  7*09  1-87  29'4 1  =  100  Rammelsberg. 

46  87  19  55  526  6-51  078  22  00=99-47  Damour. 

49  47  21-48  11-4S  3  94     8rS,  Pe  0*14,  P  3-48 =98*67  Hayes. 

68*71  17*68  6-52  8*10  0*80  17  98=99*74  Marsh. 

47*19  20i3  7*44  3*54  0*91  20-53=99-74  Marsh. 


51-32     18*45       6  40 


[3*48] 


20  35=100  Marsh. 


.\nalyses  6,  7,  give  an  excess  of  silica,  and  Marsh  attributes  it  to  free  quartz,  yisible  particles  of 
which  were  detected  by  him  in  the  crystals ;  6A  is  the  same  analysis  with  6  after  separatioa 
of  this  excess,  amounting  to  about  1 2  p.  c.  Both  6  and  7  are  of  crystals  from  Gape  Blomidon,  but 
from  different  localities. 

Pyr.,  etc — According  to  Damour.  the  Cyprus  gmelinite  loses  6  p.  c.  in  dried  air;  at  100°  C. 
loss  l:{  p.  c.,  and  the  amount  is  regained  rapidly  in  free  air ;  at  230"*  C.  loss  20  p.  c. ;  at  a  bright  red 
beat  21-5  p  c.,  and  tlie  grains  become  soldered  together.  The  Irish  crystals  lose  7*25  p.  c.  in 
dried  air,  which  in  six  months  increases  to  9-8  p.  a  ;  the  loss  is  reduced  to  1*5  p.  c.  after  a  few 
(hjs  of  exposure.  In  the  closed  tube  crumbles,  giving  off  much  water.  B.B.  fuses  easily  (F.:= 
2-5—3)  to  ft  white  enamel.    Decomposed  by  muriatic  acid  with  gelatinization. 

Obs. — Occurs  in  amygdaloidal  rocks  at  Motitecchio  Maggiore,  and  ut  Castel,  in  the  Vicentine ;  at 
Andreasberg,  in  argillaceous  schist,  with  analeite  and  heulandite ;  in  Transylrania ;  at  Glenarm 
and  Portnisli  in  Antrim,  Ireland ;  the  island  of  Magee,  some  crystals  |  in.  across ;  near  Lamo, 
tlesh-colored ;  at  Talisker  in  tSkye,  in  largo  colorless  crystals ;  on  the  I.  of  Cyprus,  near  Pyrgo,  of 
a  pole  reddish  color,  and  Gr.=2*o7 ;  at  Cape  Blomidon  in  Nova  Scotia  (ledorerite),  on  the  north 
codSt,  at  a  point  nearly  opposite  Cape  Sharp,  in  geodos,  with  analeite  and  quartz,  often  implanted 
00  the  latter  mineral 

Gi'ie'mUe  is  usually  considered  rhomb ^bedral,  and  the  crystals  as  twins,  secondary  to  a  rhora- 
liohedron  of  86°  18'.  Tamnau  makes  B  a  H  as  in  chabazite,  and  the  pyramidal  faces  the  formf. 
The  hexagonal  cleavage  observed  by  Rose  separates  it  widely  fV-om  chabazite. 

Named  Gniel'niU  after  Prof.  Ch.  Gmelin  of  Tiibingeu;  HydroHte  from  the  water  present; 
Lakrerite  after  Baron  Lederer,  Austrian  Consul  at  New  York.  The  name  hydroHte  has  the  pri- 
oritj,  but  is  objectionable  because  the  mineral  is  not  so  eminently  hydrous  ae  to  make  it  deserv- 
ing of  the  appellation. 

388.  HER80HX2IJTE.    Levy,  Ann.  Phil.,  x.  861,  1825.    Gmelinite  pt  many  authors.    Her- 
schelite  v.  Lang,  PhiL  Mag.,  IV.  xxviil  506. 

Orthorhombic,  v.  Lang.  /A  7=120°,  or  nearly,  6>Al-i=139°  23'. 
Observed  planes :  0,  i-i,  1-t,  2-i,  f-i,  3-2.  i-i  A  1-1=130°  37',  i-i  A  2-1= 
149°  45',  2-i  A  |-i=155°.  Not  known  in  simple  forms.  Cleavage:  basal. 
Twins:  composition-face  /,  the  crystals  hexagonal  tables,  with  replaced 
basal  edges,  but  consisting  of  six  sectors  from  composition.  The  tables 
often  aggregated,  as  in  prehnite ;  and  also  into  spherules.  Surfaces  of  planes 
Iiardly  smooth ;  0  often  rounded  or  rough. 

H.=5'5.  G.=2*06.  Lustre  weak  vitreous.  Colorless  or  white.  Trans- 
lucent; transparent  in  thin  plates.  Fracture  conchoidal.  Optically  bi- 
axial, as  observed  in  each  sector  of  the  tables,  v.  Lang ;  double  refraction 


weak;  axial  divergence  small ;  bisectrix  negative. 
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Si 

£1 

Oa 

Sa 

4 

1.  Aci  Caatello         47-39 

20-90 

0-38 

8  83 

4-39 

2.         "                     47-46 

20-18 

0-26 

9-35 

4-17 

3.         "                (1)46-46 

19-21 

4-76 

6-27 

2-88 

Oomp.— 0.  ratio  for  ft,  fi,  §i,  ti=}  :  3  :  8  :  5 ;  correspondiDg  to  4  Si,  3tL  (f  iSan-i  it),  5  ft 
Kcar  gmelinite  in  the  genera]  form  of  the  crystals  and  iu  composition,  but  the  crjstala  are  ortho* 
rhombic  and  not  simple,  and  it  contains  as  its  protoxyd  bases  potash  and  soda  in  place  of  lime 
and  soda.  Analyses:  1,  2,  Damour  (Ann.  Gh.  Phys.,  UI.  ziv.  99);  3,  v.  Walterahansen  (Yolk. 
Gest.f  261) 

Si        3kl       Ca      Na      K 

17-84= 99-23  Damour. 
17-65=99-06  Damour. 
17-86,  Mg  0-42,  Fe  1*14=97-99  Walt 

Tyr.,  etc.~In  the  closed  tube  whitens  and  yields  water.  B.B.  fuses  easily  to  a  white  enamel 
Easily  decomposed  by  acids,  yielding  semi-gelatinous  silica  (Damour). 

Obs. — Accompanies  phillipsite  in  a  lava  at  Aci  Castello,  near  Aci  Reale,  Sicily ;  also  at  Cyclops, 
Catania ;  in  basalt  near  Richmond,  in  Victoria,  Australia,  the  crystals  \ji  mode  of  twinning  and  ia 
optical  properties  like  the  Sicilian. 

389.  PHTTJiTPSITE.  Levy,  Ann.  PhiL,  II.  z.  862,  1825.  Lime-Harmotome.  KaUc-Harmo- 
tome  Germ.  Kali-Harmotom,  Normalin,  BreUh.^  Schw.  J.,  L  827,  1827,  Uib.,  32,  1830,  Char^ 
126,  1832.    Christianite  Dead.,  Ann.  d.  M.,  lY.  zil  373,  1847. 

Orthorhombic.  /A  7=91°  12'  and  88°  48';  1  A  1=121°  20',  120°  M' 
and  88°  40',  Marignac;  120°  42',  119°  18',  and  90°,  Brooke  and  Miller. 
Faces  1  and  i-l  striated  parallel  to  the  edge  between  them.  Simple  crys- 
tals unknown.  Twins :  (1)  composition-face  /,  producing  penetration  forme 
like  either  part  of  f.  401 ;  (2)  cruciform  crystals,  consisting  of  two  crossing 


401 


402 


0.  di  Bove. 


C.  di  Bove. 


crystals,  each  a  twinned  prism  (f.  401) ;  (3)  cruciform,  consisting  of  three 
crossing  twinned  prisms  at  right  angles  to  one  another.  The  prisms  of 
f.  401  sometimes  short,  as  in  f.  402.  Crystals  either  isolated,  or  gi-ouped  iu 
fcufts  or  spheres  that  are  radiated  within  and  bristled  with  angles  at  surface. 
H.=4— 4-5.  G.=:2-2;  2-201,  Iceland,  Damour,  and  Sicily,  v.  Waltei-s- 
hausen.  Lustre  vitreous.  Color  white,  sometimes  reddish.  Sti-eak  iiu 
colored.     Translucent — opaque. 
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Comp.— 0.  ratio  for  ^  fi,  Si,  fi^l :  3  :  8  :  5;  corresponding  to  4  Si,  5l,  (t  Oa+ J  t.\  6  fi=3 
Slica  47*9,  alumina  20-6,  lime  7*4,  potash  6*8,  water  17-9=:  100. 

Ajudyscfl:  1,  3,  Gmelin  (Leooh.  Za  Min.,  1825);  3,  4,  Koblei  (Pogg.,  xxxviL);  6,  CJonnel 
lEdinb.  PhiL  J.,  xxxv.  1843,  «75);  6,  7,  Damour  (Ann.  d  JC,  IV.  ix.  336);  8,  Genth  (Ann.  Ch. 
PharnL,  Ixvi.  272);  9,  10,  Walterahausen  (Vulk.  Geat,  263): 


Fe  0-99=100-38  Gmelin. 

Fo  0-18= 100-62  Gmelin. 

=99-49  Kohler. 

=  100-22  Kohler. 

=  lo0-21  ConneL  G.=2-l7. 

=  100*73  Damour. 

=  100*00  Damour. 

Pe 0-24,  Ba «r.= 100-35  G. 

Fo  2-64-,  Ag  l-60=:100-34  W. 

Fe  0-71,  liig  l*42=r98*9l  W. 


Si 

^1 

Oa 

^a 

& 

£[ 

I.  ICazborg 

48-51 

21*76 

6*26 

-i... 

6*33 

17-23, 

2.       " 

48*02 

22*61 

6-56 

-•— 

7*50 

16-75, 

3.        " 

50*45 

21-78 

6-50 



3-95 

16-82= 

iCassel 

48-22 

28-33 

7-2JJ 

3-89 

17-65= 

5.  G.  Causeway 

47*35 

21*80 

4^5 

3-70 

6*55 

16-96= 

6.  Iceland 

48*41 

22-04 

8-49 

6*19 

15-60= 

1.       - 

50*16 

20^4 

7-74 



6-50 

14*66= 

8.  Harbarg 

48*17 

«1*11 

6-97 

0-63 

6-61 

16*62, 

9.  Aci  Gastello,  Sic 

48-53 

19-88 

2-92 

6-18 

3-82 

14-76, 

10.  Palagonia,  Sic. 

M-37 

2107 

3-24 

3*41 

6*15 

14*54, 

1 

Marigiwcimblished  as  an  analysis  of  the  phiUipsite  of  C.  di  Bove  results  diifering  widely  from 
the  above.    See  page  418,  under  Gismondits. 

Pyr.,  eto.^ — According  to  Damour,  the  Kaiserstuhl  crystals  (mixed  with  a  little  faujasite)  lose 
S  p.  &  after  a  month  in  dried  air,  and  regain  all  again  in  ordinary  air  in  24  hours.  Heated  to 
W  C.  for  an  boar,  the  mineral  loses  12*3  p.  c.,  and  recovers  nearly  all  in  24  hours'  exposure  to 
Gfdinary  air.  but  becomes  a  powder  and  opaque  (the  faiiyasite  remaining  transparent).  Heated 
to  15U  C  the  loss  is  16  p.  c,  and  only  0-8  p.  ctefter  exposure  again  to  the  air  for  4  days.  At 
250  C,  the  loss  is  18-5  p.  c  part  of  which  is  due  to  the  fai^asite;  it  is  reduced  to  9  p.  c.  in  the 
free  air.    6.B.  crumbles  and  fuses  at  H  to  a  white  enamel.     Gelatinizes  with  muriatic  acid. 

Obs.— In  translucent  crystals  in  amygdaloid,  at  the  Giant's  Causeway,  Ireland ;  in  small  color- 
less crystals,  and  in  spheroidal  groups,  in  leucitophyr,  at  Capo  di  Bove,  near  Rome ;  in  crystals 
and  radiating  masses  at  Aci  Castello  and  elsewhere  in  Sicilj ;  among  the  lavas  of  Somma ;  at 
Stempel,  near  Marburg;  Hubiditswalde,  near  Oassel;  Annerode,  near  Giessen;  near  Eisenach, 
io  Saxe  Weimar ;  Petersberg,  m  Siebengebirge ;  Laubach,  in  Hesse  Darmstadt ;  in  Kaiserstuhl, 
with  faujasite ;  at  Hartlingen,  Duchy  of  Nassau ;  in  Silesia ;  Bohemia ;  on  the  west  coast  of 
lot-and,  the  shores  of  Dyrefiord.  Very  small  transparent  crystals,  of  recent  formation,  in  the 
(casonry  at  the  hot  baths  of  Plombieres,  France,  observed  by  Daubree,  are  stated  by  Senarmont 
to  have  the  angles,  and  by  Desdoizeaux  the  optical  characters,  of  phiUipnite. 

Named  aAer  the  Snglish  mineralogist,  J.  PhiUips.  The  name  christianite  was  given  by  Des- 
doizeaux (after  Christian  YIII.  of  Denmark)  to  the  Marburg  harmotome  and  crystals  from 
leeland:  and  in  his  Man.  Min.,  1862,  he  places  all  of  phillipsito  under  his  name  christianite. 

On  cryst.  see  DescL.  L  c,  and  Min.,  i  899 ;  y.  Bath,  ZS.  G.,  xviii.  530,  from  whom  the  above 
figures  are  taken. 


390.  HARMOTOBKB.  Spatum  calcarium  cryst.  dodecaedrum  album,  opacum,  et  lamcUis 
qnatuor  erectia,  eta  (fr.  Zellerfeld),  v.  Bom^  Lithoph.,  \l  81,  Tab.  I.,  f  1 ;  Pigura  hyacin- 
thica,  etc. :  has  crystalli  non  sunt  calcaress,  sed  siliceae,  Bergm.^  Opusc,  ii.  7,  1780.  Ilyacinte 
bianche  Demestey  Lett  417,  yar.  5,  1779.  Hyacinte  blanche  cruciforme  de  Lisle^  Crist,  ii.  299, 
pL  iv.  t  1 19  (good),  1788.  KreuakristaUe  ffeyer,  v.  Trebra's  Erfahrungen,  etc.,  89 ;  Crell's  Ann., 
L  21*2,  1789.  Kreutzstein  TTem,  Karsien,  Lempe's  Mag,  11.  58,  59,  1786.  Andreasbergolite 
Deiamdherie,  Sdagr.,  i.  267,  1792.  AndreoUte  Ddametli.,  T.  T.,  ii.  285,  1797.  Staurolite  Kvr- 
van,  I  282,  1794.  Erdnite  Ndpioney  Elem.  Min.,  239,  1797.  Hannotome  ffauy,  Tr.,  iii.  1801. 
Pierre  cruciforme  Brochani^  l  311,  1808.  Monrenite  Tkom^  Min.,  L  351,  1836.  Baryt-Harmo- 
tome. 

Orthorhombic.    /A  7=  124°  iV.    Observed  planes :  0,  7, 1,  4 ;  1,  4,  and 
Bometimes  7,  hemihedral. 


0  A  1=120°  28' 
0  A  4=98  22 


7a  1=149°  32' 
1  A  1,  ov.  7,=119  8 


1  A  I,  adi.,=121°  6' 
/  A  /,  adj.,=110  26 
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Cleavage  :  /j  0^  easy.   Simple  crystals  unknown.   Twins:  1.  Composition- 
laae  /,  f.  403,  404 ;  f.  403  elongated,  and  f.  404  shortened  in  the  direction 
4oa  404  405 


^^ri^ 


406 


Andreasberg. 

Andreasberg. 

of  the  vertical  axis ;  both  penetration-twins,  the  two  an- 
terior quadrants   twinned  parallel  to  /,  and  then  these 
parts  prolonged  backward  in  the  direction  of  the  shorter 
diagonal,  making  a  crystal  composed  of  two  intersecting 
crystals,   but   apparently   composed    of    4  parts ;     each 
part  having  one   narrow  plane   I  between   two   planes 
1,  and  one  broad  /,  because  the  form  1  is  hemihedral,  the 
planes  occurring  only  on  one  of  the  two  basal  edges  of 
either  half  of  the  prism.     2.  Composition  the  same,  but 
twins  double  twins,  as  in  f.  405  ;  also  in  f.  406.  which  is 
like  f  405  in  a  different  position,  except  in  the  enlargement  of  planes  1 
and  the  coiis<it|uent  absence  of  the  terminal  planes  /,  the  large  lateral  planes 
corrci^puniling  to  4  O's  and  each  reentering  pair  to  4  /'s.    Unknown  massive. 
II.=4"5,     G.=2-44 — 2*45.    Lustre  vitreous.    Color  white;  passing  into 

friiy,  yellow,  red,  or  brown.  Streak  white.  Subtransparent — translucent, 
racturi'  uneven,  imperfectly  conchoidal.  Brittle.  Double  refraction 
weak.  Optic-axial  plane  i-l  (having  the  direction  of  the  lines  in  base  in  f. 
404) ;  acute  bisectrix  positive.     Dispersion  inappreciable. 

Var, — The  Viiriety  morvenite,  from  Strontian,  Scotland,  occurs  in  transparent  and  translucent 
brillijuit  cryi^tals  like  fig.  403.    .6.  =  2 '447,  Damour. 

Oomp.— U  ratio  for  fi,S,Si,fl:=l  :  3  :  10  :  5  (or  4^);  corresponding  to  6  Si,  Xl,  Ba,  5fi= 
Bil'ica  46fj,  altimiuft  lft-9,  baryta  23*7,  water  13-9=100. 

Aualjacs:  1,  Kohler  (Pogg.,  xxxvii.  AGl);  2,  Rammelsberg  (Handw.,  L  200);  S,  id.  (Pogg.,  ex. 
fl24)j  4,  5,  Kohler  (1  c);  6,  Rammelsberg  (Pogg.,  ex.  624);  7,  Connel  (Ed.  N.  PhiL  J.,  July, 
18»2,  ;i3);  8,  Damour  (Anu.  d.  Mi,  IV.  ix.  336,  and  0.  R,  xxii  746);  9,  10,  Damour  (Ann.  d. 
M.,IV.  ii.  a45): 

Si        ^         Ba       Oa        ^a      &         ti 

1603=100-08  Kohler. 
14-66= 100-27  Rammelsberg. 
1300=99-99  Rammelsberg. 
16-24=99-77  Kohler. 
1511  =99-96  Kohler. 
13-46=100-'26  Raram. 
14-92,  Pe  0-24=100  11  ConneL 
13  19,  Pe  0-61=99-76  Danoour. 
14-16,  ^e  0'65=I01-21  Damour. 
14-16,  Pe  0-66=99-47  Damour. 

Fyr.,  etc.— According  to  Damour,  the  Scotch  harmotome  loses  4-8  p.  a  by  6  mos.*  exposure  tc 
(irieil  air.    HoJtod  to  100"  C  it  loses  1-8  p.  a    between  100**  and  160**,  99  p.  a;  between  100* 
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Andrea  sberj? 

4668 

16-82 

20-32 

0-26 

102 

2, 

Andrcaaberg 

48-74 

17  66 

19-22 

B. 

a 

48-49 

16-35 

20-08 

<r. 

207 

4. 

Obc^rstein 

46  65 

16-64 

1912 

1-10 

1-10 

6. 

Strontian 

4610 

16-41 

20-81 

0-63 

0-90 

6. 

it 

47-52 

16-94 

20-25 

109 

1-00 

n. 

u 

47  04 

16-24 

20-85 

010 

0-84 

0-88 

H. 

a 

47-74 

16-68 

21-06 

0-80 

0-78 

fi. 

MoTveniU 

47  60 

16-39 

20-86 

0-74 

081 

10. 

M 

47-59 

16-71 

20-45 

UrDKOrS  SILICATES,   ZEOLITE   SECTION. 


441 


and  l90^  13*5  p.  c;  andaftAr  24  h.  exposure  to  the  onlinarj  air,  what  is  lost  is  restored.  At  a 
duU  red  heat  the  loss  is  14*65  p.  c,  and  the  mineral  is  disaggregated;  the  total  loss  at  a  bright 
red  heat  is  14*70  p.  c.  B.B.  whitens,  then  crumbles  and  fuses  without  intumescence  at  3  5  to 
H  white  transhioent  glass.  Some  rarieties  phosphoresce  when  heated.  Decomposed  by  muriatic 
acid  without  gelatinizing. 

Obs. — Harmotome  occurs  in  amygdaloid,  phonoUtCi  trachyte;  also  on  gneiss,  and  in  some 
metalliferous  reins. 

Occurs  at  Strontian,  in  Scotland,  in  fine  crystals,  some  an  inch  tlm>ugh ;  in  a  metalliferous 
vein  at  Andreasberg  in  the  Harz ;  at  Rudelstadt  in  Silesia ;  SchifTenberg,  near  Giossen ;  at 
Schtma  and  Hauenstein  in  Bohemia  ;  near  Kschwcgo  in  Hesse ;  at  Oberstein  in  Birkenfeld,  im- 
planted on  agate  in  siliceous  geodes ;  at  Kongsberg  in  Norway ;  with  analcite  in  the  amygdaloid 
of  Dumbartonshire. 

Named  from  *a»fi6i,  joints  and  ri/ivb<,  to  cut,  alluding  to  the  fact  that  the  octahedron  (made  by  the 
planes  1)  divides  parallel  to  the  phine  that  passes  through  the  terminal  edgus. 

On  cryst  see  Levy's  Heuland ;  Desdoizeaux,  Ann.  d.  M.,  IV.  ix.  b39.  and  Min.,  i.  412.  The 
prismatic  angle  124"  47'  gives  for  the  prism  t-2  the  angle  87^  26'  aqd  92''  34',  which  is  near  the 
angle  in  phillipsite  ;  so  d^at  while  philUpsite  has  the  0.  ratio  for  bases  and  silica  of  a  bisilicate 
and  the  angle  /a  /of  pyroxene,  harmotome  has  the  0  ratio  nearly  and  angle  /A  /'of  horn- 
blende.    Damour  and  Desdoizeaux  show  morvenite  to  be  harmotome  (Ann.  d.  lif .,  IV.  ix  339). 

The  name  Andreoliie  of  Delametherie  (derived  from  the  locality  at  Andreasberg)  has  the  priority, 
and  also  Ercinite  of  Napione ;  but  Haiiy  substituted  fuirmoiome.  of  no  better  signification,  and  all 
subsequent  mineralogists  have  foUowed  him. 


391.  HTPOSTIIiBmi. 


BeudatU  (fr.  Faroe),  Min,  il  119,  1832. 
Ber.  Ak.  Wien,  xxiv.  286,  1857. 


Deamin,  Pufierit,  Bukeisen, 


In  small  concretions,  compactly  fine  fibrous  within ;  also  in  large  radiate- 
fibrous  or  columnar  masses. 

H.=3*5— 4.  G.=2'l— 2'25.  Lustre  vitreous,  strongly  so  to  feebly 
shining.  Color  white,  sometimes  greenish- white.  Transparent  to  trans- 
lucent. 

Oomp.,  Var,— 0.  ratio  for  %  II,  Si,  11=1  :  3  :  9  :  6,  corresponding  to  4^  Si,  Si,  (J  Ca+8  l^Ta), 
6^=,  if  ft=Oa,  Silica  60*3,  alumina  19'2,  llmo  10*4,  water  20*1  =  100.  The  ordinary  hypostil- 
bito  contains  some  soda,  with  Na:  0a=2  :  7,  nearly;  while  the  variety  puflerite  is  without 
alkalies. 

G.  of  hypostUbite,  2' 14,  Beudant ;  2-18,  Haughton ;  2*252,  Mallet;  of  puflcrite,  2,  Bukeisen ;  2*21, 
Damour.  In  pufierite  the  fibres  have  two  unequal  cleavages,  at  right  ambles  with  ono  another, 
with  lustre  strongly  vitreous.  Double  refraction  is  strong;  axial  divergence  small;  bisectrix 
parallel  to  the  sides  of  the  fibres  and  negative ;  axial  plane  parallel  to  the  plane  of  more  difficult 
deavage;  Dead. 

Analyses:  1,  Beudant  (Min.,  ii.  120);  2,  Dumenil  (ib.);  S,  Mallet  (Am.  J  Sci.,  II.  xxii,  179); 
4,  Haughton  (Phil.  Mag,  lY.  xiiu  510);  6,  id.  (^ib.,  xxxiL  224);  6,  Bukeisen  (Ber.  Ak.  Wien, 
xxiv.  286) : 


Si 

£1 

Ag 

Ca 

Sa      t 

tl 

1.  Faroe 

52-43 

18-32 

8-10 

2-41     

18-70=99-96  Beudant. 

2.  Dalsnypen 

62-26 

18-76 

7-H6 

2-89     - — 

18-75=99-60  DumeniL 

3.  Skye 

63-95 

2013 

tr. 

12-86 

0-87 

12-42=100-28  Mallet. 

4.      '• 

52-40 

17-98 

0-36 

tt-97 

1-40      0-03 

17-88=99-97  Haughton. 

6.  Bombay 

62-80 

1712 

tr. 

7-89 

2-86      007 

18-62=98-75  Haughton. 

6.  Ft^fleriie 

52-84 

16-30 



1119 

17  16=9809  Bukeisen. 

Thomson  found  (Mm.,  i  346)  a  "red  stilbite"  from  Dumbarton  to  contain  Si  52  5n,  %1  17*32, 
6a  11*52,  ft  18*45=09-79.  As  he  calls  the  mineral  red  alUbite  from  Dumbarton,  a  noted  local- 
Uy  of  red  stilbite  familiar  U)  him,  and  scilbite  is  easily  distinguished  by  its  pearly  cleavage,  it  is 
far  safer  to  give  oredit  to  his  mineralogical  opinion  than  to  his  analysis.  Until  hypostilbite  is  an- 
nounced on  good  authority  from  Dumbarton,  the  analysis  may,  therefore,  be  taken  only  as  a  coin- 
adenoe  by  error. 

Pyr-,  etc.— According  to  Beudant,  intumesces  a  little,  and  ftises  with  difficulty  on  the  edges; 
•ttacked  by  acids  without  gelatinizing.    Aoeording  to  Mallet,  gelatinizes  readily  with  acids. 

Pufierite,  according  to  Bukeisea  intumesces  much,  and  fuses  easily  to  a  snow-white  b.ebbj 

flABS. 
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Obs. — Hypostilbite  occurs  on  the  island  of  Faroe  with  stilbite  and  cpistilbite,  forming  fibnniF 
nodules  or  concretions  in  amygdaloid;  on  the  island  of  tfkje,  in  a  similar  manner;  in  the  Ner* 
budda  valley,  and  near  Bombay  in  India,  in  the  same  rock,  constituting  large,  fibrous,  transparent 
masses,  radiated  like  natrolite  or  thomsonite. 

Puflerite  occurs  at  Puiler-loch  in  the  Seiser  Alps,  Tyrol,  in  cavities  in  molaphyre,  with  analcite 
and  chabazite,  and  often  implanted  on  these  minends  in  small  concretions. 

Named  from  'v7<{,  beloio^  and  stUbUej  in  allusion  to  its  containing  less  silica  than  stilbite.  It  has 
been  considered  altered  stilbite. 


392.  BTTT.HITH.  Zeolit  pt.  OronsL,  Ak.  H.  Stockh.,  1*766;  Zeolites  cryst,  crystalh  ad  oentnus 
tendentes  (fir.  Gustafsberg,  etc.),  Oronstj  102,  1758.  Z.  facie  Selenitica  lamellaris,  Blattriclier 
ZeoUt  pt,  WaU.,  Min.,  i  313,  1772.  Strahliger  ZeoUth  Wenu,  Ueb.  Oronst,  242,  1780. 
Strahl-Zeolith  (var.  of  Z.)  Wem.,  1800,  Ludwig..  L  49,  1803.  Eadiated  Zeolite.  Zeolite 
nacree,  Stilbite,  Ddamsth.^  T.T.,  ii.  305,  1797.  J^tilbiw  (Heulandite  ind.)  H,,  J.  d  M.,  ill  66, 
1798,  Tr.,  iii.  1801,  1822  ;=  Strahl-Zeolith  Hoffm.,  Min.,  ii.  237,  1812.  Desmine  [=Stilbite  with 
HeuL  excl.]  UreiY/k,  Hoffm.  Min.,  iv.  b,  40,  1818;=Stilbito  Brooke,  Ed.  Phil.  J.,  vL  112,  1821 
SphserostUbite  Beud.,  Tr.,  ii.  120,  1832.    Syhedrite  Shepard,  Am.  J.  Sci.,  IL  xl  110,  1865. 

Orthorhombic.  7 A  7=94°  16'  (whence  i-2  A  «-2=130°  12',  analoscite  of 
/A  Jin  heulandite)  ;  1  A  1,  front,=119°  16',  side,  114°  0',  U  A  i4=90^ 
Brooke  and  Miller  make  0  A  i-l  or  i  J=90°,  i-l  A  1=1 23'', 
i-l  A  1=120°  22'.  Cleavage  :  i-i  perfect, « less  so.  P'onns 
as  in  f.  407 ;  more  common  with  the  prism  flattened  par- 
allel to  i-i  or  the  cleavage-face,  and  pointed  at  the  extrem- 
ities ;  sometimes  with  the  vertical  edges  replaced  by  the 
prism  I,  Twins:  cruciform,  composition-face  l-I,  rare. 
Common  in  sheaf-like  aggregations  ;  divergent  or  radiated; 
sometimes  globular  and  thin  lamellar-columnar. 

H.=3-5-4.  G.=2094- 2-205;  2-161,  Ilaidinirer. 
Lustre  of  i-l  pearly  ;  of  other  faces  vitreous.  Color  white ; 
occasionally  yellow,  brown,  or  red,  to  brick-red.  Streak 
uncolored.  Transparent — translucent.  Fracture  uueveri. 
Brittle.  Double  refraction  strong ;  optic-axial  plane  /'-/ ; 
divei^ence  50°  — 55°  ;  bisectrix  negative,  perpendicular  tu 
O:   Cescl. 

Var. — 1 .  Ordinary.  Either  (a)  in  crystals,  flattened  and  pearly  parallel  to  the  plane  of  dearage, 
or  shoaf-likc  or  divergent  groups ;  or  (b)  in  radiated  stars  or  hemispheres,  with  tiie  radiating  indi- 
viduals showing  a  pearly  cleavage  surface.  SphcBrostiibite  Beud.  is  in  spheres,  radiated  within, 
with  a  penrly  fracture,  rather  soft  externally,  but  harder  at  centre, and  having G.= 23 1.  Heddle 
shows  that  it  is  stilbite  impure  from  mixture  with  mesolite ;  the  original  was  fh>m  Faroe 

Comp.— 0.  ratio  1:3:12:6;  corresponding  to  6  Si,  i^l,  Ca,  6  ll=bilica  57  -4,  alumina  1  iv.^,  lime 
8-9,  water  17"2=100.  Analyses:  1,  FuchsA  Gehlen  (Schw.  J.,  viii.  253);  2,  Hisiuger  (ib.,  xxiii 
6S);  8,  Retzius  (Jahresb.,  iv.  153);  4,  Moss  (Fogg.,  Iv.  1J4);  5,  Riegel  (J.  pr.  Ch.,  xl.  317):  6, 
Hermann  (Bull.  Soc.  Nat  Moscou,  1848,  318);  7,  Miinster  (Fogg.,  Ixv.  297);  8,  9,  Sjogren  ((Efv. 
Ak.  Stockh.,  1848,  111);  10,  Waltershausen  (Vulk.  Gest,  254);  11,  Kerl(B.H.Ztg,  1853.  No.2): 
12,  R.  Weber  (ib.);  13,  Beudant  (Min.,  ii.  119,  120);  14,  Heddle  (Greg  A  L.  Min.,  164);  15,  l»i» 
Haughton  (Fhil  Mag.,  IV.  xiii.  510,  xxxil  224) : 


Si 

M 

Oa 

]?ra     fc 

fl 

1.  Iceland 

5507 

16-58 

7-58 

1-50 

19-80=100-03  F.  &  G. 

2.       " 

58-0 

16-1 

9-2 

16-4=99-70  Hismger. 

3.  Faroe 

66-08 

17-22 

6-95 

2-17      

18-85=100-77  Retzius. 

4.      " 

57-18 

16-44 

7-74 

1-11     0-32 

17-79=100-58Mo88. 

6.  Niederkirchen 

58-33 

16-66 

7-16 

1-62 

14-50,  Fe  0-26=98-53  Riegel. 

6.  Ilmen  Mts. 

I  G. 

=2-19 

66-31 

16-26 

7-66 

1-03     

17-75,  Fe,  Mn  1-0=100  Hermana. 

1  Christiana; 

G.= 

=2-203 

58-53 

15-73 

7-U2 

3-07» 

17-05,  Fe  0-5  Munster. 

1 
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i^a        fe         fi 


S  Gustaisberg 
9.  fiarbro,  Norway 

10.  Iceland;  G.--2184 

11.  Andreasberg 

\i.  Berufiord.  Iceland 

13.  Sphaavstilblte 

14.  Sk/e 

15.  Bombay 

16.  Xerbudda 


Si  £l  Ca 

67-41  16-U  891  1-21  1*04 

68-41  16-56  I'&d  

67-40  16-23  7-71  0*60  0*84 

56  3  15-9  7-4 

68-02  14-94  8-33 

65-91  17-61  9-03  068  

66  64  16*43  890  0-46  

68-20  15-60  807  0*49  0*92 

56  59  15*35  6-88  1-45  089 


0-6 
1-80 


16-60,  Mg  fr. =101-40' Sjogren. 
16-53,  Mg,  An  0-59=99*93  S. 
16-68,  Mg  0*18=99-09  Walterah. 
17-6.  Pel  3=99-]  Kerl. 
17-71  =  100-30  Weber. 
17-84=H»0*07  Beudant 
1706=99-38  Heddle. 
18  00=101-28  Haughton. 
17-48  Haughton. 


A  white  silky  iucnistation  on  chert,  from  the  hot  spring  of  Olette,  eaeteni  Pyrenees,  afforded 
J.  Boais  dl  57*6,  Si  16*1,  Oa  8*6,  fi  17*6=99-9;  and  Desdoizeaux  observes  that  it  occurs  also  in 
deavablc  rectangular  prisms  like  those  of  stilbite. 

SyhedrUe  of  Shepard  (L  cX  from  trap  in  the  S^hedree  Mountains,  Bombay,  has  a  g^reenish  color, 
with  G.=2-32l ;  and  afforded  W.  S.  Tyler  (1.  c.)  Xl  15-06,  Pe  2*71,  Mg  2-46,  Oa  6-45,  fl  16*4'\  the 
rest  56-^2,  undetermined,  but  supposed  to  be  all  silica.  AlkaUes  wanting.  It  may  bo  an  impure 
EtilbiU .  colored  by  a  chlorite-like  mineral. 

Pyr.,  etc — According  to  Damour,  loses  1-3  p.  c.  at  100°  0. ;  13  p.  a  between  100**  and  150"  C. ; 
regaining  all  lost  but  3-1  p.  c  after  5  days'  exposure  to  the  ordinary  air;  at  170°  0.  the  loss  is 
IS"!  p.  c,  which  is  reduced  to  92  p.  c  aflier  15  days'  exposure.  KB.  exfoliates,  swells  up,  curves 
into  fan-like  or  vermicular  forms,  and  fuses  to  a  white  enamel  F.  =2—2-5.  Decomposed  by 
muriatic  acid,  without  gelatinizing  The  aphcBrosHlhite  gelatinizes,  but  Heddle  says  this  is  owing 
to  a  mixture  of  m/eaolUe  with  the  stilbite. 

Obs. — Stilbite  occurs  mostly  in  cavities  in  amygdaloid.  It  is  also  found  in  some  metalliferous 
T8iQ3,  and  in  granite  and  gneiss. 

Abundant  on  the  Faroe  Islands,  in  Iceland,  and  on  the  Isle  of  Skye,  in  amygdaloid;  abo 
found  on  the  Isle  of  Arran,  Scotland ;  in  Dumbartonshire,  at  Long  Craig,  and  at  Ei^atrick,  Soot- 
land,  in  red  crystals ;  at  K'lncardine,  Kilmalcolm,  Campsie,  Scotland ;  at  the  Giant's  Causeway, 
is  the  Moame  Mts.,  etc.,  Ireland ;  at  Androasberg  in  the  Harz,  and  Kongsberg  and  Arendal  in 
Norway,  with  iron  ore ;  in  the  Vendayah  Mts.,  Uindcstan,  in  large  translucent  crystals  having  a 
reddish  tinge ;  also  in  the  Nerbudda  valley  and  in  the  Bombay  Presidencj ;  a  brown  variety  on 
granite,  at  &e  copper  mines  of  Gustafsberg,  near  Fahlun  in  Sweden ;  at  Andreasberg,  Kongsberg, 
etc. 

Spkarosiilbite  occurs  in  minute  spheres  over  faroelite  in  Skye;  at  Storr  (anal  13,  14) ;  and  at 
Quirtng,  in  spheres  as  large  as  a  pea 

In  North  America,  sparingly  in  small  crystals  at  Chester  and  the  Charlestown  syenite  quarries, 
Mass. ;  at  the  gneiss  quarry,  Thachersville,  Conn.,  iu  crystals  lining  cavities  in  coarse  granite ;  at 
Hadlyme,  in  radiated  forms  on  gneiss,  associated  with  epidote,  garnet,  and  apatite ;  at  Phillips- 
loflrn,  y.  Y.,  in  crystals  or*  fan-like  groups ;  opposite  West  Point,  in  a  vein  of  decomposing  bluish 
feldspar,  intersecting  gneiss,  in  honey-yellow  crystals ;  in  the  greenstone  of  Plermont,  in  minute 
crystals;  in  soopiform  crystals  of  a  dull  yellow  color,  near  Peekskill,  N.  Y. ;  and  at  Bergen  Hill, 
New  Jersey,  in  small  but  bright  crystals ;  also  at  the  Micliipicoton  Islands,  Lake  Superior ;  at 
Partaidgo  Island,  Nova  Scotia,  forming  a  perpendicular  vein  from  3  to  4  inches  thick,  and  from 
SO  to  ^ I  feet  long,  intersecting  amygdaloid,  its  colors  white  and  flesh-rod;  also  at  Isle  Haute, 
Di?by  Neck,  Gulliver's  Hole,  Black  Rock,  Cape  Biomidon,  Hall's  Harbor,  Long  Point. 

The  name  stilbite  is  from  otixdny  luaire ;  and  desmine  from  6iaftrjy  a  bundle.  The  species  stilbite, 
a»  adopted  by  Haiiy,  included  Strahlzeolith  Wem,  (radiated  zeolite,  or  the  above),  and  Blatterzeo- 
lith  Wern,  (foliated  zeolite,  or  the  species  heulandite  beyond).  The  former  was  the  typical  part  of 
the  species,  and  is  the  first  mentioned  in  the  description ;  and  the  latter  (made  the  variety  sUlbUe 
AMLiriorphiqrie)  he  added  to  the  species,  as  he  observes,  with  much  hesitation.  In  1817,  Breit- 
baupt  separated  the  two  zeolites,  and  called  the  former  desmine  and  the  latter  ctaeolite,  thus 
throwing  aside  entirely,  contrary  to  rule  and  propriety,  Haiiy's  name  stilbit^  which  should  have 
f*cn  accepted  by  him  in  place  of  desmine,  it  being  the  typical  part  of  his  species.  In  1822 
Brooke  (apparently  unaware  of  what  Breithaupt  had  done)  used  stilbite  for  the  first,  and  named 
the  other  heulandite.  In  this  he  has  been  followed  by  the  French  and  English  mineralogists  * 
wh'de  the  Germans  have  unfortunately  followed  Breithaupt. 

AlL^Stilbite  has  been  observed  changed  to  quartz. 

393.  BPlS^nuaHTB.    Epistilbit  G.  Bose,  Pogg.,  vi.  183,  1826.    Monophan  Brei(h.,  Ohar^  2t9, 

1823. 


Orthorhombic 
24242.     Observed 


ic.    /A  7=135°  10',  0  A  1-1=144°  53' ;  a  :  J :  c=l-422  :  1  : 
irved  planes,  as  in  f.  408,  with  2-2  replacing  edge  /A  1-i, 
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OXTGEK  COMPOUNDS. 


1-i  A  H  top,=109°  46',  U A 1-1,  top,=147° 40',  /A If 
=122°  9',  1-t  A  1-1=141°  47',  Cleavage:  i-i,  very 
perfect;  indistinct  in  other  directions.  Face  /njostfv 
uneven.  Generally  in  twins;  composition-face  1. 
Also  granular. 

H.=4-4-5.  G.=2-249-2-363.  Lustre  of  cleavage- 
face  pearly ;  of  /  vitreous.  Color  white,  bluish-  oi 
yellowish-white,  reddish.  Transparent — translucent. 
Fracture  uneven.  Double  refraction  weak ;  plane  of 
optical  axes  parallel  to  i-i,  and  bisectrix  normal  to  i-i. 

Oomp.— 0.  ratio  for  fi,  fi,  Si.  ti=l :  3  :  12  :  6;  corresponding  to  6  Si,  Xl,  (J  Oa+Jt  5fa),  5 11= 
Silica  59-0.  alumina  16-9,  lime  7-3,  Boda  2*0,  water  14-8=100.  Analyses:  1,  2,  G.  Rose  (1.  &); 
:^  Dr.  Limpricht  (Waltersh.  Vulk.  Gest.,  248) ;  4,  5,  Waltershausen  (ib.) ;  6,  Kurlbaum  (Am.  J. 
Scl,  IL  xxm.  421);  7,  8,  How  (ib.,  xxvi.  Sa): 

14-48=99-93  Rose. 

12*51  (lo8B)= 100  Rose. 

14  98=101  44  Limpricht 

13-90=10101  Waltershausen. 

14-31  =  10IG2  Waltershausen. 

34-2I,  3Pe  012,  K  019=100-23  Kurlbaum. 

15*42,  Fe  1*58,  fi:  0*99 =99-89  How. 

14*93=100  How. 


gi 

%1 

Ca        Ka 

1. 

Boruflord 

68-59 

17*52 

7-56      1-78 

2. 

it 

60-28 

17-36 

8*32       1-62 

3. 

li 

blu 

58*99 

18*21 

6-92       2*35 

4. 

it 

59*22 

17*-23 

8*20       2-46 

6. 

(1 

ytoTk 

ftO-08 

16*74 

8-14  &2-36 

6. 

(1 

58*74 

17*10 

7-81&"a2*05 

1. 

N.  Scotia 

(i; 

1  58-57 

15-34 

7  00      0*99 

8. 

it 

68*35 

16*73 

7-67       210 

Pyr.,  etc. — ^B.B.  intumesces  and  forms  a  vesicular  enamel.  Soluble  in  oonoentrated  muriatic 
acid  without  gelatinizing. 

Obs.— Occurs  with  scoleclte  at  the  Berufiord  in  Iceland;  in  Faroe;  at  Poonah  in  India;  in 
small  flesh-colored  crystals  at  Skje ;  in  small  reddish  crystals,  nearly  or  quite  opaque,  with  stil- 
bite,  at  Margaretville,  N.  Scotia,  7  m.  B.  of  Port  George  (anal.  7  ;  loc  for  anal.  8  noi  precisely 
known).    Reported  as  occurring  with  stilbite,  upophyllite,  etc.,  at  Beigen  Hill,  N.  J. 

FarasUlbite.  Vou  Waltershausen  thus  names  (1.  c,  p.  251)  a  specimen  from  Borgarflord,  which 
afforded  on  analysis  Si  61-87,  ^1  17-83,  Oa  7*32,  Na  2(»0,  jfc  1;78  ll  9  20=100,  for  which  he 
deduces  the  0.  ratio  1:3:12:3,  and  writes  the  formula  "Bi  Si  +  3icl5i'+>»  S.  It  resembles  epi- 
stQbite,  but  gives  (Pogg.,  xcix.  170)  136°  39'  for  the  angle  /A  /. 


394.  HBULANDITE.  Bliittriger  Zeolith  Meyer,  BeschafL  Ges.  N.  Fr.  Borlin,  iv.  1779; 
Ilofnu,  Bergm.  J.,  480,  1789.  Blatter-Zeolith  (var.  of  Z.)  Wem^  1800,  Ludw.  Min.,  49,  180:;. 
Stilbite  pt,  Stilbite  anamorphique,  K,  Tr.,  iii.  I811I.  Euzeolith  Breiih.,  HoffoL  Min.,  iv.,  b, 
40,  1818.  Hculandite  Brooke,  Ed.  PhiL  J.,  vi  112,  1822.  Linoohiite  Hitchcock,  Rep.  G.  Mass., 
1833,  437,  1835,  662,  1841.    Beaumontlte  Levy,  G.  R.,  1839. 


Monoclinic. 


409 


\^ 


410 


C'=:88°  35',  /A  7=136°  4',  0  A  14=156°  45';  a  :  J  :  e= 
1-065  :  1  :  2-4785.  Observed  planes  as 
in  the  annexed  figures. 

0  A  2-i=116°  20'     i-t  A  -1=106°  32' 
{?A-2-i=114    •       Uf  7=11158 
2-i  A  -2-i=129  40     -1  A  -1=146  56 

Cleavage  :.  elinodiagonal  {lA)  eiiiineiit. 
Also  in  globular  forms;  also  granular. 
H.=3-5~4.  G.=2-2,  Haidinger  ; 
2*195,  Faroe  Islands,  Tlioinson  ;  2*1  Tr>, 
Iceland.  Lustre  of  i-i  strong  pearly ; 
of  other  faces  vitreous.  CJolor  varioua 
shades  of  white,  passing  into  i*ed,  gray. 
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and  brown.  Streak  white.  Transparent — subtranslucent.  Fracture  sub- 
conehoidal,  uneven.  Brittle.  Double  refraction  weak;  optic-axial  i)lane 
normal  to  i-l ;  bisectrix  positive,  parallel  to  the  horizontal  diagonal  of  the 
base;  Descl. 

Comp.— O.  ratio  1:8:12:5,  correspondiDg  to  6  Si,  £l,  Ca,  5  tt=SUica  50*1,  alumina  16'9,  lime 
9-2,  water  148=  100.  Analyses  :  1  Meyer  (L  c);  2,  Thomson  (Min.,  i.  347);  8,  4,  Rammelsberg 
(Haodw.,  i.  :-{h2,  Pcmk^  ex.  525);  5,  Damour  (Ann.  d.  M.,  IV.  x.  207);  6,  Waltershausen  (Vulk 
Gest,  252) ;  7,  Uaughton  (PhiL  Mag.,  lY.  xiii.  509)  : 


Si 

% 

Oa 

5ra 

it 

fi 

1. 

58-3 

n-2 

6-6 

_ 

17  6=99-6  Meyer. 

2. 

Faroe 

5915 

17-92 

7-65 



15-40=10012  Thomson. 

3. 

Iceland 

58  2 

17-6 

7-2 



16-0=99-0  Rammelsberg. 

4. 

M 

50-68 

15-14 

624 

0-46 

2-35 

15*48  Rammelsberg. 

6. 

Ct 

59-64 

16-33 

7  44 

1-16 

n«74 

14-88=99-6*  Damour. 

6. 

It 

68-90 

16-81 

7-38 

0-57 

l-6:< 

14  3.3,  Pe  0-12,  %  - -29=100-04  W. 

7. 

Nerbudda 

56-59 

15-35 

5-88 

1-45 

0-89 

17-48,  Ag  0-82=V)8'46  Haughton. 

The  red  color  of  the  Fassa  crystals  is  due,  according  to  Kenngott,  to  minute  crystaUIne  graim 
of  another  mineraL 

Fyr.,  etc. — According  to  Damour,  the  Faroe  mineral  loses  part  of  its  water  in  dry  air,  which 
it  retakes  in  ordinary  air ;  the  loss  of  the  mineral  is  2*1  p.  c.  at  100"  C,  and  8-7  p.  c.  between  100" 
and  150°  C. ;  and  this  is  restored  again  after  24  hours  in  the  air.  At  190°  the  loss  is  12-3  p.  c. ; 
aod  by  the  end  of  two  months  ail  is  regained  but  2-1  p.  a     6.B.  same  as  with  stilbite. 

Obs« — Heulandite  occurs  prlncipaUy  in  amygdaloidal  rocks.  Also  in  gneiss,  and  occasionaUy  in 
metalliferous  veins. 

The  finest  specimens  of  this  species  come  from  Beruflord,  and  elsewhere,  Iceland ;  the  Faroe 
Islands ;  the  Vendayah  Mountains,  Hindostan.  It  also  occurs  in  the  Kilpatrick  Uills,  near  Glas- 
gow; on  the  I.  of  Skye;  in  the  Fassa  Valley,  Tyrol;  Andreasberg,  Harz;  near  Semil  and  Rodis- 
fort,  Bohemia ;  Poremba,  Poland ;  Marscheudorf,  Moravia ;  Neudorfel,  near  Zwicknu,  Saxony ; 
Siberia,  at  Nertschinsk,  etc. ;  in  the  amygdaloid  of  Abyssinia.  Red  varieties  occur  at  Cumpsie  in 
Sterliugshire,  with  red  stilbite ;  also  in  Fassa  Yaxley,  Tyrol ;  and  brown  in  ore  beds  at  ArendaL 

At  Peter's  Point,  Nova  Scotia,  it  occurs  in  amygdaloid,  presenting  white  and  fleah-red  colors, 
aad  associated  with  laumontite,  apophyUite,  thomsonito,  etc. ;  also  at  Gape  Blomidon,  in  crystals 
ao  inch  and  a  half  in  length ;  at  Martial's  Cove,  Isle  Haute,  Partridge  Island,  Swan's  Creek,  Two 
Islands,  HaU's  Harbor,  Long  Point. 

In  the  United  States,  with  stilbite  and  chabazite  on  gneiss,  at  Hadlyme,  Ct.,  and  Chester,  Mass. ; 
mtb.  these  mmerals  and  datolite,  apophyUite,  etc.,  in  amygdaloid  at  Bergen  Hill,  New  Jersty ; 
sparingly  at  Kipp'a  Bay,  New  York  Island,  on  gneiss,  along  with  stilbite;  at  McKinney's 
quarry,  Rittenhouse  Lane,  near  Philadelphia,  sparingly;  on  north  shore  of  Lake  Superior, 
between  Pigeon  Bay  and  Fond  du  Lac ;  in  minute  crystals,  seldom  over  half  a  line  long,  with  hay- 
denite,  at  Jones's  Falls,  near  Baltimore,  on  a  syenitic  schist  (Levy's  beaumoniiief  which  is  crystal- 
lographically  and  optically  identical  with  heulandite). 

Named  after  the  English  mineralogist,  H.  Heuland. 

CEBCiiTE  Htiw  (Ed.  N.  Phil.  J.,  II.  x.  84,  1859)  is  near  heulandite  in  composition,  but  is  massive, 
with  a  Bubre-inous  or  waxy  lustre,  H.=3-6,  white  or  yello^vish- white  color,  and  it  fuses  B.B.  with- 
out intnmes^cence.  How  obtained,  as  a  mean  of  two  analyses.  Si  57 -57,  %1  l'i'H6,  ^e  11 4,  Mg 
1-87,  Ca  9-82,  ^  0-37,  fi  15-69=99-12.  Forms  the  thin  outer  crust  of  amygdules  in  trap  of  the 
Bay  of  Fundy,  near  Black  Rock.  A  pure  species  could  hardly  be  expected  from  a  massive 
material  in  sudb  a  condition. 


395.  BREW8TBBITB.    Brooke^  Ed.  PhiL  J.,  vL  112,  1822.    Diagonit  BreUh.,  Char.,  118, 1882. 

Monoclinic.  0^=86°  56',  /A  7=136%  (9  A  14=157°  14';  a:h:e=^ 
1-0387  :  1  :  2-4715.  0  A  i-i=93°  4',  {?  Aa=90°,  0  A  7=93°  24',  OaU 
=176°,  4-i  A  44=172°,  Brooke.  From  measurements  by  Mallet,  I A  f= 
136"  13',  7Ai-i=157°  17'-23',  7a  i-J=112°  12'-17',  ()Afi=175°  49' 
-55',  |4  A  f  1=171°  40'-43'.     Cleavage  :  i4  highly  perfect. 

H.=4-5— 5.    G.=2-432  Thomson;  2-45, Damour;  2-453,  Mallet.    Lub- 
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tre  of  i-\  pearly ;  of  other  faces  vitreous.  Color  white,  in- 
clining to  yellow  and  gray.  Streak  white.  Transparent- 
translucent.  Fracture  uneven.  Double  refraction  weak; 
optic-axial  plane  normal  to  lA ;  bisectrix  parallel  to  ortlio- 
diagonal;  plane  of  axes  of  the  red  rays  inclined  ^V-to" 
to  ^i,  and  70°-72^  4'  to  0. 

Oomp.— 0.  ratio  for  S,  S,  Si,  lt=].  :  3  :  12  :  6,  corresponding  to  6  Si,  iSl, 
(f  Sr  +  i  Ba),  5  fl= Silica  58*5,  alumina  15-3,  baryta  7*6,  strontia  10  2,  watei 
13-4  =  100.  Analyses:  1.  Connel  (Ed.  N.  PhiL  J.,  xii.  85);  2,  Thomson  (MiiL, 
i  84S);  3,  J.  W.  MaUet  (PhiL  Mag.,  lY.  xviil  218) : 


Si 

%I 

¥^6 

:fta 

Sr 

Ca 

it 

1. 

Strontian 

53-67 

17-49 

0*29 

6-75 

8-32 

1-35 

12-58=100-45  GonneL 

2. 

(( 

63-04 

16-64 



t)-05 

9-0 1 

0-80 

14-73=100-17  Thomson. 

3. 

u 

(1)64-32 

16-25 

0-08 

6-80 

8  99 

1-19 

13-22=99-85  Mallet 

Pyr.,  etc.— According  to  Damour,  brewsterite  loses  water  in  unheated  dried  air,  ezpericDcing 
a  loss  of  weight  of  1  -65  p.  c.  In  the  course  of  u  month.  At  100''  C^  after  2  hours,  the  loss  is  0*2 
p.  c.,  but  at  130°  C.  7*7  p.  c,  when  the  mineral  while  still  hot  is  electric,  the  crystals  mutually 
attracting;  they  have  become  opaque  and  pearly;  by  48  hours'  exposure  to  ordinary  air,  the  loss 
is  reduced  to  2*7  p.  c.  At  190"  C,  the  loss  is  8-2  p.  c;  this  is  reduced  to  zero  after  48  houra' 
exposure ;  and  at  270",  the  loss  is  10-1  p.  c,  which  is  reduced  to  1*2  p.  a  after  t^  days' exposure. 
At  a  dull  red  heat  the  loss  is  1 2*8  p.  c,  and  at  a  bright  red,  1 8*3  p.  c.  B.B.  swells  up  and  fuses 
at  3  to  a  white  enamel    Decomposed  by  acids  without  gelatinizing. 

Obfl. — First  observed  at  Strontian  in  Argyleshire,  with  calcite.    Occurs  also  at  the  Giant's 

Causeway,  coating  the  cavities  of  amygdaloid;  in  the  lead  mines  of  St  Turpet;  near  Freiburg  in 

.  the  Brisgau ;  at  the  Col  du  Bonhomme,  S.  W.  of  Mont  Blanc,  on  a  quartz  rock  ;  near  Bareges,  iD 

the  Pyrenees,  in  a  calcareous  schist;  and  it  has  been  reported  from  the  department  of  the  Isere 

in  France. 

Named  after  Sir  David  Brewster. 

396.  MORDENmi.    How,  J.  Ch.  Soa,  IT.  il  100. 

In  small  hemispherical,  reniform,  or  cylindrical  concretions.  Structure 
fibrous. 

II.  =  5.  G.=2'08.  Lustre  highly  silky.  Color  white,  yellowish,  or 
pinkish.     Translucent  on  the  edges.     Ratlier  brittle. 

Oomp.— 0.  ratio,  %  S,  gi,  tt=i  :  3  :  18  :  6  ;  corresponding  to  9  gi,  3tl,  (|  Oa+i^a),  6ll=5l 
66-92,  Xl  12-66,  6a  4-69,  ^'a  2-54^  ^  1329=100.    Analysis :  How  (I.e.): 

gi  Xl         Oa        S^a  fl 

(J)  68-40       12-77       3-46       2'36       1302=100. 

The  soda  includes  0-09  to  023  of  potash.    The  silica  varied  from  67 -SS  to  69-27. 

Pyr.,  etc. — Yields  water.  B.B.  fuses  without  intumeaceoce.  Not  perfectly  decomposed  by 
adds 

Obs. — Occurs  near  Morden,  King's  Co.,  Nova. Scotia,  in  trap,  with  apophyllite,  barite,  and  a 
Drehni to-like  mineral ;  also  at  Peter's  Point,  eight  miles  west,  \n\h  gyrolite. 


APPENDIX  TO  ZEOLITE  SECTION. 

397.  SLOANITE    Meneghini  &  Bechiy  Am.  J.  Sci.,  II.  ziv.  64. 

Orthorhombic.     /A /=105°.     Cleavage:  /  very  distinct.     In  radiateJ 
masses,  with  often  a  fracture  transverse  to  the  radiation. 
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H.=4-5.     G. =2*441.    Lustre  pearly.     White.     Opaque. 

OoMP.— 0.  ratio  for  it,  fi,  Si,  fl,  from  analysis =1  :  6  :  7  :  l=Saica  42-7,  alumi.a  34*9,  lime 
11*4,  water  ll'0=10a    Analysis:  Bechi  (Am  J.  ScL,  II.  xiv.  64): 

gi  £l  Ca  Mg         ^a  i:  It 

42'19         8500         8-12         267         0*25         0-30         12-60=  100-76. 

Ptb.,  ftcl — ^Yields  water.    B.B.  fuses  without  iatumescenoe  to  a  white  enamel    Dissolves  ic 
the  adds  even  in  the  cold,  and  gelatinizes. 
From  the  gabbro  rosso  of  Tuscany. 

398.  Saspachite  DescUnzeaux  (Min.,  I  420).  A  zeoUHc  mineral  from  Saspach  in  Kaiserstuhl, 
afforded  J.  Schill  (Jahrb.  Min.  1846,  452)  Si  51*50,  'Jk\  16-51,  Ca  6-20,  fe  6-82,  Mg  1-98.  fl  17*00 
=99-96.  Occurs  in  tufts  of  fibres  and  ooRcretions;  G.  =  l-465j  H.=4— 5;  white  or  colorless ; 
lustre  silky  to  vitreoua  Easily  soluble  in  muriatic  add.  Occurs  in  doleryte  in  cavities,  and  is 
often  oTerlaid  by  faujasite  and  apopbyllite. 


III.  MAKGAEOPHTLLITE   SECTION. 


The  MaTgarophyllites,  whose  general  characteristics  are  mentioned  on 
page  393,  have  tlie  crystallization  of  the  micas,  and  the  name  alludes  to 
the  pearly  folia.  Maissive  varieties  are,  however,  much  the  most  common 
with  a  large  part  of  the  species,  and  they  often  have  the  compactness  of 
clay  or  wax.  Talc,  pyrophyllite,  serpentine,  are  examples  of  species 
presenting  both  extremes  of  structure ;  wliile  pinite  occurs,  as  thus  far 
Known,  only  in  the  compact  condition. 

The  proportion  of  silica  varies  widely,  the  oxygen  ratio  between  it  and 
the  bases  having  the  limits  3  : 1  and  ^  :  1,  corresponding  to  tersilicates  at 
one  extreme  and  the  lower  of  subsilicates  at  the  other.  But,  reckoning  the 
water,  or  part  of  it,  among  the  bases,  the  species  may  all  be  arranged 
under  the  heads  of  Bisilicates,  Unisilicates,  and  Subsilicates  ;  and,  although 
there  must  be  much  that  is  hypothetical  in  such  an  arrangement,  the 
method  is  adopted  beyond. 

This  method  of  arrangement  is  in  fact  no  more  arbitrary  than  the  oommon  one  of  making  no 
socoant  of  the  water.  Talc  has  the  oxygen  ratio  for  the  silica,  bases,  2^  :  1 ;  but,  at  the  same 
time,  it  contains  water,  and  holds  it  even  when  highly  heated,  thereby  indicating  that  part,  at 
lea.^  of  the  water  is  basic;  and  with  basic  water  the  ratio  may  be  2 :  I,  or  that  of  a  true  Bisil- 
Icate.  The  arrangement  of  talc  at  the  head  of  the  Bisilicates  appears,  therefore,  not  to  be  alto- 
gether arbitrary.  Pyrophyllite  is  a  true  alumina  talc,  it  having  the  same  oxygen  ratio  as  talc, 
and  like  structure,  lustre,  greasy  feel,  and  even  range  of  color ;  and  it  has  its  place,  therefore, 
next  to  talc,  among  the  Bisilicates.  Serpentine  has  not  silica  enough  for  a  Bisilicate  ;  but,  with 
haifof  ite  water  basic,  it  is  a  Unisilicate.  Kaolinite  is  identical  with  serpentine  in  oxygen  ratio, 
as  pyrophyllite  is  with  talc,  and  is  similarly  a  Unisih'cate.  Pinite  has  the  same  ratio,  excepting 
half  less  of  water,  and  is  strictly  an  alumina-alkali  serpentine;  and  palagonite  is  another  of  like 
ratio  and  characters.  These  species,  moreover,  are  all  related  to  the  margarodites  or  hydrous 
toicas. 

In  the  foUowing  table  the  species  are  distributed  under  the  three  heads  above  mentioned.  The 
catalogue  of  the  species  and  their  formulas  in  the  first  two  of  these  subdivisions  is  followed  by  a 
table  containing  the  oxygen  ratio  for  the  protoxyds,  sesquioxyds,  silica,  and  water,  and  also,  in 
another  column,  those  for  the  bases,  silica,  and  water ;  and  under  ^  in  the  latter,  a  fraction  is 
abided  in  parentheses,  which  indicates  what  proportion  of  the  water  (when  any)  is  made  basic  in 
the  formulas. 
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ABRANOEMENT  OF  THE  SPECIEa 


I.  BISILICATES. 


L  TALC  GROUP 

] 

Foliated  when  crystalliaed. 

899.  TiiLO  A 
B 

400.  Ptrophtllitk 

401.  PlHUTB 

(ifi+tUfg)Si 
rtfi+tMg)Si+i^ 
(ifi«+i3fcl)Si»+TVfl 
(|f,fl»Xl)Si«+Afi 

6ie|e,iaH.+tMg) 

6ie|e,|(iH,  +  fMg)  +  T«jaq 
Sie|ea|(iH,  +  J/?Al)+Aaq 

Si  e|e,|(j  (H„K„ft) + i  ^Ai)-h  Afl 

TI.  SEPIOLITE  GROUP.    Contain  magnesium  or  aluminum.    Known  only  massive. 

402.  Sepiolitb 

403.  APHBODrra 

404.  Cdcolitb 

406.  MOOTMOBILLONrrB 

(ifi+»%)8i  +  ifi 

MgSi+fia 

ftn»+»*i)Si»+fl 

(ill»+iXl)§i'+4ilt 
(ilt»+fSl)§i»+6^ 

Sieie,|(JH,+fMg)  +  iaq 
Sieie,|Mg+faq 
6ie|e,iaH.  +  f^Al)+iaq 
Sie|e,|(iH,  +  i/?:Vl)+liaq 
Sie|e4(iH,  +  t^Al)+l|aq 

ni.  CHLOROPAL  GROUP.    Contain  iron  in  the  sesquioxyd  state. 

407.  Stilpnomelanb 

408.  OnLOBOPAL 

409.  Glaucokitb 

410.  Celadonitb 

(fi»,(l?o,Xl))§i»+2A 
(i'e»l'e)8i+4ifi 

6ie|e.|(ft,^(Fo,Al))  +  »aq 
6ie|e,|(Fe,/?Fe)  +  liaq 

It   »   §i 
Talc  A             1          2i 
B              1          2\ 
PTTophyllito           1     2i 
Pihlite              1     8  20 
BepioUte           1          8 
Aphrodite        1   .       2 

It   Its  Si   ^ 

i         1     2i    i 
i        1     2i    itt) 
i         1     2i    i(f) 
2         1     2}     |(i) 
I         1     3       l(i) 
f        1     2      f 

It  s  Si   ^  fifi  §i  d 

amolite                 18      1        1    8      1  (i) 
Smectite                 14      4?      14      4  (i) 
MontmoriUonite     1     2^    2i      1     2^    2^ 
Stilpnomelane                             1    2      f 
Chloropal               1    2      i        1     2      i 
Glauoonite        13    9      3?      1    2^    f? 

n.  UNISILICATES. 


IV.  SERPENTIKE  GROUP.    Oontain  magnesium. 


411.  Sebpbntinb 

412.  Bashtb 

413.  Dewetlitb 

414.  Cebolitb 

416.  HTDBOPBira 

416.  Gbnthrb 
M7.  Sapokitb 


(ifl+iMg)«gi+ifi 
(ifl^.|3;fg)«Si+iA 

ttfi+iUrg)Si-i-ifi 

(ifi+»(»g,^e))«8i  +  jft 


6i|e4|{jH,+fMg).+laq 

Si|e4|(H,4-t^)s  +  taq 
fii|e,|aH,+iMg),+iaq 
Siie4|(iH.+»(Mg,Fe))«+}  iq 
Si|e4KiH.  +  t(Wi»Mg)>.  +  }iq 
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418.  Pholerub 

419.  Kaounitb 
4iO.  Halloysttb 

4il.  SiUOITE 


Xl«Si'+4fi[ 

(in»+fXi)«Si»+}fi 

(ifi»+fXl)«§i»+3]G[ 


Siie^liJAU  +  Jaq 

Si|e.||(iHa4-}/?Al),+iaq 

Si|e4|(iH,+fiffAl),+aq 


VI.  POriTE  GROUP.    Contain  aluminum,  and  generally  alkali  metals. 


422.  PIHITB 

423.  Cataspilitb 

424.  BiHARITB 

425.  Palagonttb 


(lfi»+f(i»,Xl))»gi» 
(Jlt»+tXl)«Si«+fft 
(»ft»+iXl)'Si»+jA 
(il9t"+f(&",3tl))"Si»+nfl 


Si|e4|(iH,+f(K„^Al)). 
Siie.Ki  (E:„€a,Mg)+f /?Al),+iaq 
Si|e4|(|  (Mg,€a)+i/?Al),  +  i  aq 
Siie.Ki  Ha+f  (ft,/?(Al,Fe)),+aq 


VII.  MARGARODITE  GROUP, 
alkali  metals. 


Structure  micaceous.      Contain  aluminum,  and  generally 


426.  Fahlusttb,  a 

B 

427.  Gbopfitb 

428.  YoiGTirB 

429.  Mabgarodftb 

430.  DAliOUBITE 

431.  Paragonttb 

432.  euphtllite 

433.  (ELLACnSBITB 

434.  COOEEITB. 


(f(ifl  +  ifi)»+i(*l,l'e))«Si» 
(i(ifl+i  »)•+ H^,  3?e))*  8i» + f  fi 
(i(ifl+ifi)'  +  i3tl)«Si«4-fi 
(i&»+i(Xl,Pe))»§i»+8fi 
(i(|fi+i&)"  +  |(*lPe))»§i« 
(i(|fi+i^)*+l(3kl,Pe)»§i* 
(i(ifl+|]S-a)»+fXl)«§i» 


Si|OJ(HHa,ft)4-i,/?(Al,Fe)), 
Si|e.|(}  (H-»,«)  +  }  0{M,  Fe)),  + 1  ao 
6i|e,|(i(U„  R)  +  i/?Al),4-iaq 
Si|e,|aft  +  i/?(Al,  Fc)),+aq 
Si|e4(4(H„K,)  +  |/3(Al,Fe)), 
Si|e4|(i(n„K0  +  |/5(Al,Fe)), 
Si|e.|(i(H„Naa)  +  l/?Al), 
6l|e,|(  J  (K„  Na.)  +  f  /?A1),  + 1  aq 
6i|e4|(i(H„Ko,R)+|/?:Vl), 


VTIL  HISINGERITE  GROUP.    Consist  largely  of  iron,  or  iron  and  manganeaei 


AU.  HlSINQEErrB 

4S6.  Eemaknitb 
43T.  Neotocttb 
4S8.  Stubelttb 
489.  GlLUNGme 
440.  JOLLTTB 


(Jfl«4-fPe)«§i»+4A  Si||e,|(J{n„ft)4-|/?Fe)3  +  Jaq 

(ifi'4-|(te,  Mn)7§i»+fl  SilO^Kf  H,+|(Fe,  Mn)).  +  iaq 

(i  fl»+ » (>f n»,  Mg»,  ¥o)y  gi«+  3  fl[    Si|e,|(4  H,  + 1  (Mn,Mg,/?Fe),  + 1 aq 


(ft»,Pe)'Si'+6fi 
(U"+fAi;Si»+4]0[ 


Si|e4|(ft,/^Fe)a  +  2aq 
Si|e,||(i(Fe,  Mg)  +  |^Al),-f-Jaq 


Appendix, — 441.  Efichlobite.    442.  PoLTHrDBiTE.    443.  Lilute. 


It    »  Si  IGE     &S  Si  iQt 


tL  n  Si  tL   tinsi  tL 


SerpcDtine 

3 

4     2 

3     4     2(i) 

Pinito 

1     8  12     3 

■    3     4     l(t) 

DeweyHte 

2 

8     3 

2     3     3(J) 

Cataspflite 

3     6     8     1 

4    4     i 

CeroUte 

2 

4     3 

2     4    3(1) 

Biharite 

2     1     8    f 

3     8} 

Hydrophite 

2 

3     8 

2     3     3(i) 

Palagonite 

1     2     4    n 

3    4    n 

Genthite 

2 

3     3 

2     3     3(i) 

Pahlunite,  A 

13     5     1 

4     6     l(t) 

Pbolerite 

3 

3     2 

3     3     2 

B 

13     6     2 

4     6     2(» 

Kaolinite 

8 

4     2 

3     4     2(i) 

Voigtite 

112     1 

2     2     I 

HaQoTsits 

3 

4    8 

3-4    8(i) 

Groppite 
29 

2     3     6     2 
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ft    ft  Si 

fl 

f^Si  ^ 

ft  fi  Si  «[ 

ftSffi  d 

ICargarodito 

1     6     9 

2 

7     9     2«) 

Hisingerito 

2     3     3(« 

Damourite 

1     9  12 

2 

10  12     2  (+) 

EkmoDDite 

4 

6    8 

2     3     ftt) 

Paragon  ite 

1     9  12 

2 

10  12     2  (1) 

Neotocite 

2     8    2i(}) 

Euphvllite 

18     9 

2 

9     9     2 

GflliDgite 

1     1     1 

(EUacherite 

14    6 

1 

6     6     1(1) 

JoDyte 

1     2 

3     2 

1     1    * 

Cookeite 

IIL  SXIBSILIOATES. 

The  species  here  arranged  as  Subsilicates  seem  to  blend  indefinitely  with  the  TJnisIIicatei. 
The  common  chlorites  hare  atomically  three-fourths,  two-thirds,  or  less,  of  silica  than  bases,  sod 
are  manifestly  subsilicate  in  ratio.  But  they  graduate  into  the  pyrosclerites,  which  are  tnie 
Unisilicates,  if  the  water  is  not  partly  basic,  and  thus  pass  into  the  margarodites  abore.  Yet  the 
pyrosclerites  have  so  much  resemblance  to  the  chlorites  that  they  seem  to  belong  to  the  same 
natural  group. 

Under  the  uncertainty  with  regard  to  the  amount  of  basic  water,  the  species  are  enumerated  in 
the  following  table  with  their  oxygen  ratios,  and  with  the  constituents  uuurrauged  into  formulas. 

It  is.  however,  interesting  to  observe  that  the  species  nf  pyrosclerites  and  chlorites  n^av  ail 
have  the  formula  of  a  two-thirds  silicate  if  all  or  part  of  the  water  be  made  bisic ;  and  if  the 
ratio  3  :  2  be  the  right  one  for  this  first  section  of  the  Subsilicates,  the  Subsilicites  will  thes 
have  the  ratio  3  :  2  for  the  first  or  Chlorite  group,  2  :  1  for  the  second  or  Chloritoid,  and  3 : 1 
for  the  Seybertite  group.    In  a  second  table  below,  the  formulas  are  written  on  this  scheme. 


I.  CHLORITE  GROUP.    0.  ratio  for 
ft  fi  Si  It 


445.  PyrobclerITE  4  2     6'  3 

440.  Chontcrite  3  2     6     2i 

447.  Jefferisitb  2  8     5    2^ 

448.  Penninite  4  2    4i  3 

449.  Delessitb 

450.  RiPIDOLITE  6  3 

451.  Leuchtenberoite  4|  3 

452.  PROCHLORITE  4  3 

453.  GRENQEigTE 

454.  Aphrosideritb 

455.  Metachlorite 
45G.  Cronbtedtxtb  3  8 


bases  and  silica,  water  ezduded,  1  :  1  to  3  :  2. 

ItB^i  ^ 

1     1  i(\)  2(|Mg«+iXl),3gi,3A 

1     1  U\)  2(i(Mg,Ca)»  +  xSi),8Si.3fi 

1     1  i(t)  2(|Mg*+|(Xl,Fe)),3Si,3fl 

4    3  2(i  8(fSfg«  +  i*l),9Si,12fl: 


6    4 
5     8i 
41  H 


4    3 


4    3     2(i) 
8    2     1| 
8     2     1| 


8     2     li 


8(JMg'-fi(atl,Fe)),9Si,12rt 

(tAg-+lXl),8i,u^ 
8(Hil*g'+i5»e)+»XlX  Si,  Ifil 


I 


SCKJ'e,  »n)«+iPeX  Si,  Utt 


II.  CHLORITOID  GROUP.    O.  ratio  for  bases  and  siUca,  2  :  1,  or  nearly. 


457.  CORUNDOPHIUTB  1      1  1  f  2  1  ( 

458.  CHLO^rrom  18  2  1  2  1  i 
469.  Maroarite  16  4  1  7  4  1(1) 
4Q0.  THURlxaiTE  2     3  8  2  5  8  2(^) 


4(i(fMg+i<'e)»  +  i5l),3& 

4(i*e»+f^.lX-^S»,8fl 
7(tea»+fXl),6Si,3fi 
10(|Pe»+ J(3^1,  Pe)),  9  31,12  fi 


III.  SETBKRTITE  GROUP.    0.  ratio  for  bases  and  siUca,  3  :  1  (to  4 :  .1  ?). 

1.  SETBERTtTB  6    9    6    i  3     1     A»  Dig?.(l(*g,  Oa)»4-}5lX  Si,  1  fi 
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Fonnulas  of  the  Subsilicates  based  on  the  ratios  3  :  2,  2  :  1,  3  :  1. 


OQLOBITE  GROUP.    0.  ratio  for  bases  and  silica  3  :  2. 


PrUOSCLERITE  (J  {%  Mg)»+  }  Xl)  §i 

GnoOTCRiTB  (H(fi[,  ftg,  Ca)«+ iVXl)  Si 

jEPFBRisirB  (A  (%  Ag)'+ A  Xl)  §i+i  fi 

PEfXDnTE  Hi  (Br,  Mgy+^S  Xl)  Si + fl 

RipiDOUTB  (I  (fir*  Ag)' + i  (3tl,  3Pe))  Si +fi[ 
Lecchtesbebgitx    (i  iii[g*+ }  Xl)  di  +  li  1G[ 

Pbochlohttb  (t  (Mg,  *'e)'+f  *l)  Si + li  fi 

CaOKSTKDTlTB  (i  (^6,  li[ii)'+i  Pe)  Si+  li  fi 


(J(H„Mg)+J^Al).e|0.|Si 

(tt  (H„  Mg,  ea)+TV/?  Ai),  e  |e.|  si 

(A(H^Mg)  +  A^Al).e|e,|Si4-iaq 

{i»  (H„  Mg)  +  A  /?  Al).  e  lej  Si+aq 

(t(H.,Mg)+i/?(Al,Fe)),e|e.|Si+aq 

(iMg+f^Xl),e|e,|Sl  +  Jaq 

(t  (Mg,  Fo)  +  M  Al),  O  |e,||  Si  +  J  nq 

(i(Fe,Mn)+i/?Fe),e|e.|Si+faq 


CHLORITOID   GROUP.    0.  ratio  for  bases  and  silica  2  :  L 

CoBCSDOPHiLiTB  (i(]fi[g,  fe)' + i  Si)*  Si»+ 5  ft  (i(Mg,Fe)+i/?Al)4e,|e.|Si+ Jaq 

CHLORITOID  (i^e»+fSl)'Si"+3fi[  (iFe+f/3Al)4e«|e4|Si4-aq 

Margabitb  (i(Br,  Oa)»+f  *1)*  Si»  (J(Ha,  €a)+f /3  Al)4  O,  |e4|  SI 

TffUHDiaiTB  (i(fi,te)»+i(Xl,Pe))*Si"4  2^  (i(Ha,Fe)+i/?(Al,Fe))4ea|e4lSi  +  }aq 

SETBERTTTE  GROUP.    0.  ratio  for  bases  and  silica  3  : 1. 
SBiBBRxrra  (l(*g,Ca)»+}Xl)«8i+ifl  (t(Mg,€a)+J/^Al),e4|e4|Sl+iaq 

APPENDIX  TO  HYDROUS  SILICATES. 


462.  WOLCHOKSKOITB 

463.  SeLWTKITB 

4^4.  Chbomb  Ochxb 

465.  MiLOSCHira 
4S6.  PZMBLCIX 


Si,  Sr,  Pe,  fl  467.  Chlobophjeitb  Si,  3Pe,  fi 

Si,  Xl,  ^,  ftg,  It  468.  KuPffTElKTni  Si,  Hn,  ft 

Si,  <er,  Xl,  Fe,  fi  469.  Chaiioibitb  Si,  *1,  l?e,  te,  tt 

(XI,  €r)  Si+8  A  470.  AiviTB 

Si,  Xl,  Si,  ft  470A.  PiOBOFLurrp  Si,Mg,Ca,P,ft 


I.    BISILICATES. 

399.  TALO.  Maypffrti  >ido(  Theophr.  Magnetis,  Oerm.  Taick,  Glimmer,  Agric^  Foss.,  264| 
Interpr.,  468,  164^  Tallc,  Greta  Brianzonia,  Q.  Hispanica,  0.  Sartoria,  Telg8ten=Lapis  Ollaria, 
Wall,  Min.,  133,  134,  1747.  Talcum,  Talgaten,  Specksten,  Steatites,  OronsLj  Min.,  89,  75, 
1758.    Talc,  Soapstone,  Steatite,   Potstone.      Craie  de  Brian<?oii,  eta  F^.     Pyrallolite  pt 

KordenA,,  Schw.  J.,  xxxi.  389,  1820.    Rensselaerito  Emmons,  Rep,  G.  of  N.  T.,  1837,  152. 

ft 

Orthorhombic.    I^  /=120°,     Occurs  rarely  in  hexagonal  prisms  and 
plates.    Cleavage  :  basal,  eminent.  *  Foliated  massive ;  sometimes  in  globu- 
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lar  and  stellated  groups ;  also  granular  massive,  coarse  or  fine ;  also  com- 
pact or  cryptocrystalline. 

H.  =  l— 1'5.  G.=2-565— 2-8.  Lustre  pearly.  Color  apple-green  to 
white,  or  silvery- white ;  also  greenish-gray  and  dark  green ;  sometimes 
bright  green  perpendicular  to  cleavage  surface,  and  brown  and  less  trans- 
lucent at  right  angles  to  this  direction ;  brownish  to  blackish-green  and 
reddish  when  impure.  Streak  usually  white;  of  dark  green  varieties, 
lighter*  than  the  color.  Subtransparent — subtranslucent.  Sectile  in  a 
high  degree.  Thin  laminae  flexible,  but  not  elastic.  Feel  greasy.  Opiic- 
axial  plane  i-t;  bisectrix  negative,  normal  to  the  base  ;  Descl. 

Var.— 1.  Foliated^  Talc.  Consists  of  folia,  usuaUy  easily  separated,  having  a  greasy  feci,  and 
presenting  ordinarily  light  green,  greenish-white,  and  white  colors.    6.=2-55— 2'78. 

2.  Masiive^  Sleaiite  or  Soapstone  (Speckstein  Germ.),  (a)  Coarse  granular,  gray,  grayiFli-jrrcen, 
and  brownish-gray  in  colors j  H.=l— 2'6.  Pol-stone  or  tapis  oUaris  (Topfstein)  is  ordinary  s<  np- 
stone,  more  or  less  impure,  (b)  Fine  granular  or  cryptocrystalline,  and  soft  enough  to  be  used  as 
chalk ;  as  the  French  chalk  {Craie  de  Brian^on\  which  is  milk-white,  with  a  pearly  lustre,  (c) 
Ren^selaerite^  cryptocrystalline,  or  wax-like  in  composition,  but  often  having  the  form  and  cleavi  ge 
of  sahlite  or  pyroxene,  and  evidently  pseudomorphous ;  colors  whitish,  yellowish,  grayish,  prrci^n- 
Ish-white  to  very  dark,  and  sometimes  pearl-white ;  H.=3— 4;  G.=2*874,  Beck;  a-767,  I'r  'Irin- 
ville,  2-644,  fr.  Charleston  Lake,  in  Canada,  Hunt;  usually  translucent  in  pieces  a  fourth  <if  an 
inch  thick.  Some  agalmatolite  is  here  included,  {d)  Indurated  taic  An  impure  slaty  talc, 
harder  than  ordinary  talc.  Talcose  slate  is  a  dark,  slaty,  argillaceous  rock,  having  a  Boniewhal 
greasy  feel,  which  it  owes  to  the  presence  of  more  or  less  talc. 

Fyrallolite  is  partly  pseudomorphous  steatite,  after  pyroxene,  like  rensselacrite.  It  varies  ex- 
ceedingly in  composition,  as  shown  by  Arppe  and  others,  and  as  recognized  by  A.  B.  Norden- 
skiold  in  his  Finland  Mineralogy,  the  silica  ranging  from  49  to  76  p.  a  It  includes  pyroxene 
therefore,  in  various  stages  of  steatitic  alteration.  Three  analyses  are  giveu  beyond  (Nos.  37-3'J) 
and  others  on  p.  221,  under  pyroxene.  Anal.  40  is  of  the  same  material  from  Finland,  referred 
by  Scheerer  to  his  pitkarandite.  The  true  pitkarandite  is  similar,  but  afforded  12-7 1  p.  c.  of  Fe. 
and  917  6a  (see  anal,  P;  221). 

Oomp.— 0.  ratio  for  Hig,  Si=l  :  2^,  with  a  varying  amount  of  water  in  both  talc  and  steatite^ 
from  a  fraction  of  a  per  cent,  to  7  p.  c.  In  some,  the  ratio  for  Mg,  Si,  fl=l  :  2|  :  i,  correspond' 
ijig  to  the  formula,  the  water  being  basic,  {^  Mg+^il)  Si=Silica  fi2\S,  magnesia  33*5,  water  3*' 
=  100.  In  the  larger  part  about  1  :  2i  :  ^=(t  Mg+>  ti)  Si-h  h  l^  =  Silicft  62*0,  magnesia  33-1 
water  4*9=:  100.  The  formula  is  commonly  written  ifg*  Si*-h2  fl!.  The  water  is  driven  off  onh 
at  a  high  temperature,  and  in  some  analyses  that  have  been  made  it  has,  on  this  account,  no 
been  detected.    . 

Anal.  33-H6,  by  Lychnell,  Kersten,  (renth,  and  Senft,  afford  nearly  the  formula  Ag'  5i*.  It  ma; 
be  that  free  silica  (quartz)  is  sometimcB  present,  and  that  thence  comes  an  occasional  excess  o! 
this  ingredient 

Analyses:  1,  Marignac  (BibL  Univ.,  1844);  2,  Klaproth  (Beitr..  v.  60);  3,  J.  Schneider  (J.  pi 
Ch.,  xliii.  316);  4,  Hermann  (J.  pr.  Ch.,  xlvi.  231);  5,  6,  v.  Kobell  (Kastn.  Arch.  Nat,  xii.  29) 
7,  Beck  (Min.  N.  Y.,  297);  8,  Delesse  (Rev.  Scientif.,  etc.);  9,  Wackenroder  (J.  pr.  Ch.,  xxii.  8) 
10,  Delesse  (1.  c.);  11,  T.  S.  Hunt  (Rep.  GT.  Can.,  1857,  454,  and  I8fi3,  470);  12-22,  Scheerer  an 
Richter  (Pogg.,  Ixxxiv.  321);  23-25,  T.  S.  Hunt  (1.  c,  4G9,  470);  26,  Brandes  (Jahresb.,  iv.  15«j 
27,  Scheerer  (L  c.);  28,  T.  S.  Hunt  (L  c);  29,  Scheerer  (1.  c);  30,  Tengstrdm  (Jahresb.,  iv.  156) 
31-33,  Lychnell  (Pogg.,  xxxviiL  147);  34,  Kersten  (J.  pr.  Ch.,  xxxvii.  164);  35,  Genth  (Am. , 
Sci.,  II.  xxxiii.  2<>0);  36,  Senft  (ZS.  G.,  xiv.  167);  37,  Nordenskiold  (Schw.  J.,  xxxL  38y);  38,  35 
Arppe  (Finsk.  Min.,  43,  44,  Act  Soc  Sci.  Fenn.,  1857);  40,  Scheerer  (Pogg.,  xciii.  lJ.'3): 


1.  Chamouni,  Fd,  idle 

2.  St.  Gothard,     " 

3.  China,  AgaJLmai, 

4.  Slatoust,       Taic 

5.  Katharinenb.,  " 

6.  Greiner,  " 

7.  Canton,  N.  T.,  Renm. 

8.  Zillerthal,  2b/c 


gi         ^      ]fe 

1-9S 

2-27 
2-26 
MO 
1-60 
840 


62*58 
6200 
68-29 
69-21 
62*80 
62-80 
5975 
6800 


0-53 

0-60 
1-00 


35-40  0-04=100  Marignac. 

30-50  0-60,  fe  2-75=98-O0  Kkproth. 

31-92  0-78,  Mn  0-23=9902  S^chneidor. 

34*42  1-00=99-39  Hermann. 

81-92  1 -92=98-84  Kobell. 

82-40  2-3V)=100  10  KobeU. 

32-90  2-85,  Oa  1 -00=99-90  Bedc. 

83-60  3*40=100  Delesse. 
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gi 

%l 

^e 

fig 

t£ 

d.  China,  AgalmoiL 

61-97 



0*67 

33*03 

3*48: 

lu.  B.  Island,  Tak 

61-75 

1-70 

31*68 

383: 

11.  I'otton,  Can.,  SkatUe 

69-50 

0-40 

4*50 

29-15 

4*40, 

12.  Tyrol,  Talc 

62-38 



1-42 

31  19 

4-73, 

\-'>.  (Iloggnitz,  indur^d 

62-47 

0-13 

0-47 

32*08 

4-78: 

U.  Wunsiedel,  Pseud. 

62*35 

1*84 

31-32 

4-7  8 1 

15.             "              " 

62-07 

0-39 

1-69 

8113 

4-83: 

IG.  Fenestrelles,    " 

62-29 

015 

1*22 

31-55 

4*83: 

IT.  China,  AgaJimai. 

62-30 

0-06 

1*62 

3132 

4-89= 

18.  Piedmont 

61-96 



1-47 

31*02 

4-92= 

U).  .^t  Gothard,  T(Hc 

60-85 

1*71 

0*09 

32*08 

4-95= 

20.  Wunsiedel,  SiMiiiU 

62-03 

1*88 

8144 

4-96  = 

21.  Parma, 

62-18 

tr 

2*53 

30-46 

4-97  = 

'I'L  R  iraas,  Tote 

61*98 

0-04 

1-59 

30*41 

5  04  = 

•^3.  Elzivir,  Can.,  SteatUt 

6910 

._ 

3*51 

29-06 

656= 

24.  Canton,  N.  Y.,  Rensa. 

61-10 

1-62 

3163 

5-60z 

2.>.  GrenviUc,              " 

61-60 



1*53 

3r«i6 

5-60= 

26.  Baireuth,  SUaUU 

60-12 



8-02 

3016 

5  63  = 

27.  Zoblitz, 

60-31 

0-79 

•2*11 

29-94 

5*87, 

28.  Charleston  L.,  Renaa, 

61*90 



1*45 

30-42 

6-54= 

29.  Pressnitz,  Talc 

58-46 

009 

1-09 

82  83 

6-56, 

SO.  Abo,  <9^/tte 

63-96 

0-78 

28-25 

6*65, 

81.  Mt  Caunegou,Pyr.,5fea<ifc 66-70 

2*41 

80-23 

= 

32.  Sc-otland,                      i» 

64*0  3 

6-85 

27*70 

= 

S3.  Rala,                              " 

63-13 

2-27 

84  30 

-= 

84.  Voigtaberg, 

66  02 

0-81 

81-94 

0-20, 

35.  Webster,  N.  C,  FU.  talc 

64*44 

0*48 

139 

33-19 

0-34, 

36.  Kittelsthal,  iSteaiitd 

66-94 

1*05 

29*65 

1-60= 

37.  Finland,  JPyralL 

56-62 

3-38 

0-89 

23  38 

3-58, 

38.         »*             •• 

57*49 

l-ll 

1-26 

80*05 

7*30, 

89.         "             " 

63*87 

0*34 

2-18 

•23*19 

7-32, 

40.        <*        Fitkarand. 

6006 

5-67 

1*68 

2713 

4*62, 

=99*15  Wackenroder. 
=98*96  Delesse. 

Ni  <r.=97-95  Hunt 

]S'i  0*20=99-92  Scheewr. 
=99-93  Scheerer. 
=99*79  Scheerer. 
=  10011  Scheerer. 
=  100-04  Scheerer. 
=  H>0*19  Scheerer. 
=99-37  Scheerer. 
=99*68  Scheerer. 
=100*31  Richter. 
=  100-14  Richter. 
=90*06  Scheerer. 
=97-32*  Hunt. 
=  100-05  Hunt. 
=99  79  Hunt. 
=98-92  Brandea. 

Ni  0*30,  pQ  0-45=99-77  Scheerer 
=  lo0-31  Hunt. 

Ca  0*61=99  64  Scheerer. 

¥q  0-6=  100-28  Teugstrom. 
=99-34  LychuelL 
=99*08  LjchnelL 
=99-70  LfchneU. 

jfa  (K  tr.)  o  75=99  72  Kersten. 

Ni  0  23=10007  Genth. 
=99  24  Senft. 

C>  5  58,  Un  0-99,  bit.  loss  638  N 

Mn  0*69,  Ca  2  90=100-80  Arppe. 

Oa  3-74  =  100-64  Arppe. 

Fe  0*67=99*83  Scheerer. 


*  After  separating  about  2*5  p.  c.  of  carbonates  of  Ume  and  magnesia. 


In  anal.  3,  G.=2  763;  9,  G.=2-747;  12,  G.=2  69;  13,  G.=2*78;  18,  G.=2-79;  22,  G.=2-78; 
33,  G.= 2*79.5  ;  36,  G.  =  ,2  G82.  For  other  analyses  see  Scheerer,  Pogg.,  bcxxiv.  340-360. 
Stromeyer  found  0*4  Ni  in  the  talc  of  Roraas,  and  0-43  Ni  in  that  of  Sell. 
The  steatite  from  Gopfersgriin,  in  which  Klaproth  found  but  59*5  per  cent  of  silica,  along  with 
Mjr  30-5.  Fe  2*3,  ti  55  (Beitr.,  il  177),  is  what  has  been  cstlledhydrosieatUe,  An  impure,  leek-green, 
iiKiurat<5d  talc,  from  Bristol,  Ct,  afforded H.  H.Lummis (Am.  J.  Sci.,  II. ixxi.  368) ^i 6400,  :^e  4*75, 
Mg  27-47,  ft  4-30=98-52.  The  Feuestrellos  (Piedmont)  pseudomorph  had  the  cleavage  of  horn- 
blende; of  those  of  Wuns'edel  (from  Gopfersgriin),  No.  15  was  a  pseudomorph  after  quartz,  aud 
14  afti^r  dolomite. 

IPyr^  etc — In  the  closed  tube  B.B.,  when  intensely  ignited,  most  varieties  yield  water.  In 
the  platinum  forceps  whitens,  exfoliates,  and  fuses  with  difficulty  on  the  thin  edges  to  a  white 
eoauiel.  Moistened  with  cobalt  solution,  assumes  on  ignition  a  pale  red  color.  Not  decomposed 
by  acids.      Reu:?selaerite  is  decomposed  by  concentrated  sulphuric  acid. 

'  Oba. — ^Talc  or  steatite  is  a  very  common  mineral,  and  in  the  latter  form  constitutes  extensive 
beds  in  some  regions.  It  is  often  associated  with  serpentine,  talcose  or  chloritic  schist,  and  dolo- 
mite, and  frequently  contains  crystals  of  dolomite,  breunuerite,  asbestus,  actinolite,  tourmaline, 
magnetite. 

Steatite  is  the  material  of  many  pseudomorphs,  among  which  the  most  common  are  those  after 
pyroxene,  hornblende,  mica,  scapolite,  and  spinel.  The  magnesian  minerals  are  those  which  oom- 
uioiilj  afford  steatite  by  alteration ;  while  those  like  scapolite  and  nephelite,  which  conUiin 
sodA  and  no  magnesia,  most  frequently  change  to  pinite-like  pseudomorphs.  There  are  also 
steatitic  pseudomorphs  after  quartz,  dolomite,  topaz,  chiastolite,  staurolite,  cyanite,  garnet, 
idocraae,  chrysolite,  gehlenite. 

1 1  unt  has  shown  that  talc  (or  steatite)  is  a  rare  mineral  In  Azoic  or  prsesilurlan  crystalline  rocks. 
Tlie  ooeurrence  of  rensellaerite  in  these  rocks  in  northern  New  York  is  no  exception,  any  mon; 
than  pyrallolite  in  those  of  Finland,  these  being  products  of  subsequent  alteration  or  metamoi 
phisna. 

Apple-green  talc  occurs  in  the  Greiner  mountain  in  Saltzburg ;  in  the  Yalais,  aud  other  places 
abi^TO  mentioned;  also  in  Cornwall,  near  Lizard  Point,  with  serpentine;  in  Scotland,  with  ser* 
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pontine,  at  Portsoy  and  elsewhere;  on  Unst,  one  of  the  Shetland  islands ;  at  Croky  Head,  Duog 
low,  Ireland ;  etc 

In  N.  America,  foliated  talc  occurs  in  Maine^  at  Dexter.  In  Vermont,  at  Bridgewater,  haudsc  mc 
green  talc,  with  dolomite ;  at  Athens  or  Grafton,  Westfleld,  Marlboro,  Newfanc.  In  New  Hamp- 
shire, at  Franoestown,  Pelham,  Orford,  Keene,  and  Richmond.  In  Mass,,  at  Middlefield,  Windsor, 
Blanford,  Andover,  and  Chester.  In  R  Island,  at  Smithfield,  delicate  green,  and  white  in  a  crys- 
talline limestone.  In  K  York,  near  Amity ;  on  Staten  Island,  near  the  quarantine,  common  aud 
indurated ;  four  miles  distant,  in  detached  masses  made  up  of  folia,  snow-white.  In  N.  Jersey,  at 
Lockwood,  Newton,  and  Sparta.  In  Penn,,  at  Texas,  Nottingham,  UuiouyUle ;  in  South  Mountaio, 
ten  miles  south  of  Carlisle ;  at  Chestnut  Hill,  on  the  Schuylkill,  talc  and  also  soapstone,  the  latter 
quarried  Extensively.  In  Maryland,  at  Cooptown,  of  green,  blue,  and  rose  colors.  In  J^.  Car^  at 
Webster,  Jackson  Co.,  a  variety  supposed  by  Gouth  to  be  altered  chrysolite.  In  Canada,  at 
Potton,  with  steatite,  in  metamorphic  Silurian;  in  the  township  of  Elzivir,  an  impure  grayish  var. 
in  Azoic  rocks. 

The  so-called  renssdaeriie  occurs  in  northern  New  York,  in  the  towns  of  Antwerp  (with  the 
form  of  pyroxene),  Fowler,  Dekalb,  Edwards  (at  tlie  iron  mine,  a  white  variety,  from  which  ink- 
stands have  been  made),  Russel,  Gouvemeur,  Canton  (in  small  crystals),  Hermon  (in  large  masses, 
crystalline  massive) ;  and  in  Canada,  at  Grenville,  Charleston  Lake,  near  Brockville,  Bawdon.  and 
Bamsay.  It  is  often  associated  with  crystalline  limestone,  and  graduates  at  times  imperceptibly 
into  serpentine ;  its  rock-masses  are  irregular,  and  are  seldom  continuous  for  more  than  three  or 
four  hundred  yards. 

Slabs  of  steatite  are  extensively  employed  as  fire  stones  in  furnaces  and  stoves.  It  may  be 
turned  in  a  lathe,  or  formed  into  tubes  by  boring.  The  fine-grained  vai'ieties  (including  the 
rensselaerite)  are  sometimes  carved  into  ornaments,  etc.  When  ground,  it  is  used  for  diminishing 
friction.  It  is  also  employed  in  the  manufacture  of  some  kinds  of  porcelain.  Venetian  talc  is 
used  for  removing  oil  stains  from  woollen  cloth,  etc. 

A  white  steatite  of  a  silvery-pearly  lustre  was  the  Magnetis  of  Theophrastus— a  stone,  accord- 
ing to  thip  author,  of  silvery  lustre,  occurring  in  large  masses,  and  easily  cut  or  wrought-  The 
word  is  the  origin  of  the  modern  magnesia^  Agricola,  in  his  *'  Interpretatio  fterum  Metallicanim  " 
appended  to  his  works  (1546),  gives  as  a  Gennan  synonym  of  Magnetis,  Talck;  and  he  adds,  as 
other  synonyms,  Silberweiss  and  Katzensilber,  aud  also  Glimmer,  the  German  now  for  viica^  evi- 
dently confounding  the  two  minerals.  He  mentions  its  resistance  to  fire,  and  speaks  of  it  as 
lapis  scissilis. 

Other  later  writers  derive  the  word  iaic  from  the  Arabic  talk;  and  Aldrovandus  (1648)  states 
that  it  is  of  Moorisli  introduction,  adding,  "  Hoc  nomen  apud  Mauritanos  sUiUam  signifieare  dici- 
tur,"  Stella  rcrrce— Star  of  the  Earth — being  one  old  name  of  the  mineral,  given  it  because  *'  like 
a  star  aud  with  silvery  lustre  it  shines."  Caesius  ("De  Mineralibus,"  16^6)  writes  the  word  in 
Latin,  Takhus,  but  most  other  writers  of  that  century,  Takum. 

The  word  steatitis  occurs  in  Pllnj  as  the  name  of  a  stone  resembling  fat ;  but  no  further  descrip- 
tion is  given  that  can  with  certainty  identify  it. 

Bensselaerite  was  named  after  Stephen  Van  Rensselaer,  of  Albany,  N.  Y. 

400 A.  Talcoid  Naumann  (Min.,  5th  edit,  255,  1 859)  is  a  snow-white,  broadly-foliated  talc  of 
Pressnitz,  described  by  Scheerer  as  neutraler  kieselsaurer  Hydro-talc  (Pogg.,  Ixzxiv.  386) ;  G.=2'48. 
Analyses  by  Scheerer  and  Richter : 


Si 

£1 

Mg 

te 

fi 

1.  Pressnitz 

67-81 

26-27 

1-17 

4-1 3=99-38  Scheerer. 

2. 

67-95 

0-24 

26-54 

1-59 

4-14=99-46  Richter. 

The  oxygen  ratio  nearly  3:10:1.  It  may  be  only  common  talc  with  disseminated  qu^.rtz. 
For  another  analysis  of  Pressnitz  talc,  see  No.  29,  above.  The  Kittelsthal  (Thuringib.)  steatite 
(Speckstein,  anal.  86,  p.  453)  is  similar,  except  in  the  less  water. 

400.  PTROPHTLUnS.    PyrophyUit  Herm.,  Pogg.,  xv.  592,  1829.    Pyrauxit  Breiti, ,  Handb, 
397,  1841.    Agalmatolite  or  Pagodite  pt. 

Ortliorhombic.  Not  observed  in  distinct  crystals.  Cleavage:  basid 
eminent.  Foliated,  radiated  lamellar ;  also  granular,  to  compact  or  cryp- 
tocrystalline ;  the  latter  sometimes  slaty. 

ii.=:l— 2.  G.=2-75— 2-92.  Lustre  of  folia  pearly,  like  that  of  talc; 
of  ma&^ive  kinds  dull  or  glistening.    Color  white,  apple-green,  grayish  and 
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brownish-green,  yellowish  to  ochre-yellow,  grayish-white.  Substransparent 
to  opaque.  Laminae  flexible,  not  elastic,  ^eel  greasy.  Optic-axial  angle 
large  (about  108**)  ;  bisectrix  negative,  normal  to  the  cleavage-plane. 

Var.— (1)  Foliated,  and  often  radiated,  doselj  resembling  talc  in  color,  feel,  lustre,  and  struoi 
ture;  Gr.=:2'785,  Berlin.  (2)  Compact  massive,  white,  grayish,  and  greenish,  soroewliat  re8en> 
bliog  compact  steatite,  or  French  chalk;  G.=2-8l— 2'y2,  Brush;  H.= 1-5—3.  This  compact 
variety,  as  Brush  has  shown,  includes  part  of  what  has  gone  under  the  name  of  agalmatolite, 
from  China ;  it  is  used  for  slate-pencils,  and  is  sometimes  called  pendl^Ume. 

Oomp.— 0.  ratio  for  ^  Si,  fi,  mostly,  1  :  2^  :  ^,  as  for  much  talc,  if  three-fourths  of  the 
water  be  basic,  giving  the  formula  (i  ]ft*H- J  3tl) §i'  +  | ft = Silica  650, alumina  29*8,  water  5*2= 
100.    The  formula  usuaUy  written  3ti*  isi*+  2  ft=Xl*  Si"+4  ft. 

AnaJ.  1  and  2  give  nearly  the  formula  lk\  Si' +11= Silica  59*9,  alumina  34*2,  water  6*9=100; 
and  if  the  specimens  were  not  impure,  they  indicate  that  two  species  are  here  combined.  Tlie 
species  ptfrophyUUe  was  established  on  the  first  of  these  two  analyses. 

Analyses:  1,  Hermann  (Pogg.,  xv.  692);  2,  Igelstrom  (B.  H.  Ztg.,  xxv.  808);  3,  Bammelfl- 
tcrg  (Pogg.,  Ixviii.  513);  4,  5,  Sjogren  (CEfv.  Ak.  Stockh.,  1848,  110);  6-8,  Walmstedt  ((Efv.  Ak. 
Stockh.,  1848,  HI);  9,  Brush  (Am.  J.  Scl,  II.  xxvi  68);  10,  a  T.  Tyson,  11,  0.  D.  Allen  (Am. 
J.  ScL,  IL  xxxiv.  219);  12,  13,  (Jenth  (Am.  J.  Scl,  H.  xviiL  410)  j  14,  J.  L.  Smith  (Am.  J.  Sd, 
XL  xliii.  68)  • 

ft 

5-62 =100-67  Hermann, 
7-46=  101-97  Igelstrom. 
5-59 =99-48  Rammelsberg. 
6-82,  An  0-50=101  Sjogren. 
7-08,  Mn  0-09= 100-35  Sjogren. 
6-16  =  100-12  Walmstedt. 
5-20  =  99  93  Walmstedt. 
5-1 1  =  100-06  Walmstedt. 
6-48,  Na,  ^  0-25=luO-87  Brush. 
5-40=100-87  Tyson. 
5-J5  =  100-49  Allen. 
5-25  =  100-39  Genth. 
5-22=10103  Genth. 
4-98,  Mn  ir.,  Na,fi:  1-18=99-49  S. 

Pyr.,  etc. — Yields  water.  B.B.  whitens,  and  fuses  with  diflBculty  on  the  edges.  The  radi- 
ated varieties  exfoliate  in  fan-like  forms,  swelling  up  to  many  times  the  original  volume  of  the 
assay.  Ueated  with  cobalt  solution  gives  a  deep  blue  color  (alumina).  Partially  decomposed  by 
sulphuric  acid,  and  completely  on  fusion  with  alkaline  carbonates. 

Obs. — L'ompact  pyrophyllito  is  the  material  or  base  of  some  schistose  rocks.  The  foliated 
variety  is  often  the  gangue  of  cynnite. 

Pyrophyllite  occurs  in  the  Urals,  between  Pyschminsk  and  Bcresof ;  at  Westana,  Sweden ;  the 
Horrgjoberg  in  Elfdolen,  with  cyanite;  near  Ottrez  in  Luxembourg;  in  Brazil.  Also  in  white 
stellate  agj^regations  in  Cottonstone  Mtn.,  Mecklenburg  Co.,  N.  C. ;  in  Chesterfield  Dist.  S.  C, 
with  lazulite  and  cyanite ;  in  Lincoln  Co.,  Ga.,  on  Graves  Mtn. ;  in  Arkausa:*,  at  the  Kellogg 
lead  mine,  near  Little  Rock.  The  compact  kind,  resembling  a  slaty  soapstoue  in  aspect  and  feel, 
is  found  in  large  beds  at  Deep  River,  N.  C,  greenish  to  yellowish-white  in  color,  with  G.=2-91 ; 
similar  at  Carbonton,  Moore  Co..  N.  0.,  having  G.=2-82. 

The  compact  pyrophyllite  of  Deep  River,  N.  C,  is  extensively  used  for  making  slate  pencils. 

Thomsou,  in  an  analysis  of  his  nacrUe  (Rec  Gren.  Sci.,  iii.  332)  from  "Brunswick  "  (should  have 
been  (Iniiyy,  Maine,  obtained  the  composition  of  a  pyrophyllite.  But  the  mineral  is  actually  a 
green  mica ;  the  high  silica,  as  he  says,  was  due  to  mixed  quartz. 


Si 

&       3?e 

Ag 

Oa 

1.  Siberia 

59-79 

29-46     1-80 

4-00 

2.  Horrsjoberg,  Sw. 

59-86 

33-44     0-77 

0-44 

tr. 

3.  Spaa 

66-14 

25-87 

1-49 

0-39 

4.  Weatana,  8w. 

67-77 

25-17     0-82 

0-26 

0-66 

5.         »          " 

65-61 

26-09     0-70 

0-09 

0-69 

6.  China,  Fagodite  ■ 

65-96 

28  58     009 

015 

0-18 

7.      '*            »* 

66-38 

27-95     0-06 

0-16 

0-18 

8*.      *»             " 

65-65 

28-79     0-28 

ir. 

0-23 

9.       "             <* 

65-95 

28-97 

0-22 

10.  Deep  River,  N.O.,  mass 

r.65  93 

29-54 

11.  Carbonton,      "        " 

66-25 

27-91     108 





12,  Chesterfield,  &  C.,/oi 

64-82 

28-48     0-96 

(»-33 

0-56 

13.            »»              " 

6601 

28-52     0-87 

0-18 

0-23 

14.  Arkansas 

65-02 

2i>-ll     2-20 





401.  PTHT.TTB.    PihUt  Sefslrdm,  Svanberg,  Ak.  R  Stockh.,  1839,  165.    Cumotolite  C.  U.  Shep- 
ardf  private  publication.  May  24^  1867.    Cymatolite  td,  Correspondence,  Dea  24,  1867. 

'    Micaceous.     Sometimes  constituting  long  prisms,  but  only  as  a  pseudo- 
morph.      Surface  of  plates  sometimes  wavy. 

ir.  =  l-5.   Q.=2'72,pihlite, Svanberg;  2'74, cymatolite,  Shepard.   Lustre 
pearly,  or  satin-like.    Color  white,  almost  silvery ;  also  yellowish.    LaminsB 
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brittle,  but  separating  into  thin  scales,  which  are  flexible,  somewhat  elastic^ 
and  transparent.     Feel  soft. 

Comp. — (R*,  Xl)  Si',  from  Svanberg's  anaJjsis,  if  the  water  be  basic ;  from  Burton's,  if  half  of 
ihe  water  be  basic,  (i(ifl+iK)4-t  j*tl)Si".    It  is  closely  related  to  pyrophyllite,  but  is  unlike 

Analyses:  1,  Svanberg  (L  c.)  J  2,3,  B.  S.  Burton 


3-76  2-39,  P  0-84,  Mg0-58=100'89  Sv. 


that  species  In  its  appearance  and  its  alkalies, 
ypriv.  contrib.) : 

Si       ^     Fe    iSlg    Oa    ^a 

1.  Brattstad  63-fi8  25-12  301  1'62 

2.  Goshen      61-21  2801 0-43  063  0-57  454  3-83=99-12  Burton. 

8.         "  61-20  27-27 undelermined        3'7 8  Burton. 

Prof.  Shcpard,  in  an  imperfect  examination  (priy.  contrib.),  obtained  §1  69*4^  sStl  88*91,  i'e  with 
Mn  -i-SO,  H  1-40=97-21. 

Pyr.,  etc. — Iti  a  closed  tube  yields  water  at  a  high  temperature  (Brush).  B3.  fuses  at  6,  or 
only  on  the  thinnest  edges;  infusible  (Svanberg).     Scarcely  attacked  by  acids. 

Obs.— From  Brattstad,  near  bala,  Sweden,  in  granite.  Also  (cymatolite)  from  tlie  indicolite 
locality,  Goshen,  Ma^.,  and  from  Norwich;  at  both  places  covering  crystals  of  spodumene,  some- 
times at  the  latter  to  a  depth  of  three-fourths  of  an  inch ;  and  also  as  coutinuatiuus  of  spodumene 
crystals,  the  foliation,  according  to  Shcpard,  at  right  angles  to  the  spodumene;  appears  to  be 
a  result  of  the  alteration  of  the  spodumene. 

Named  after  the  Swedish  mining  director,  PihL     OymaioHU  is  from  cd/ia,  wave, 

402.  SXSPIOIJTXI.  Meerschaum  Germ.,  Wem.  Bergm.  J.,  377,  1788.  L*Ecame  de  Mer  Fr. 
Keffekill  Kirw,^  i.  144,  1794.  Magnesite  pt.  Brongn.,  Mm.,  1807;  Magnesito  u2.,  1824.  Sepio- 
Uth  Glock.,  Syn.,  190,  1847. 

Compact,  with  a  smooth  feel,  and  fine  earthy  texture,  or  clay-like. 

H.=2— 2'5.  Impressible  by  the  nail.  In  dry  masses  floats  on  water. 
Color  grayish-white,  white,  or  with  a  faint  yellowish  or  reddish  tinge. 
Opaque. 

Oomp.— O  ratio  for  ]ft,Si,l1[=l :  3  :  1,  corresponding  to  Mg'Si*+2S;  or,  if  half  tho  water  is 
basic.  1  :  2  :  i=(f  Mg  +  4fl)8i-hi  fi=Silica  60*8,  magnesia  27-1,  water  12-1  =  100.  Analyses: 
1,  Lychnell  (Ak.  H.  Stockholm,  1826,  176);  3,  Schultz  (Ramm.  Min.  Ch.,  1000);  2,  4-8,  Scheerei 
ft  Richter  (Pogg.,  Ixxiiv.  361) ;  9,  Damour  (Ann.  Oh.  Phys.,  UL  viL  316) : 

Si       Sig      n 

1.  Asia  Minor     60-87     27  80     11-29,  Pe  and  Xl  0-09=100-05  Lychnell. 

2.  •'  61-33     28-28      982,  ^e  0-09=100-19  Scheerer  &  Richter. 

3.  "  60-01     26-78     12-62=99-41  Schultz. 

4.  Turkey  61-17     2843      9-83,  Fe  0-06,  C  0-67=100-16  Scheerer. 

5.  "  61-49     2813      982,  te  012,  C  0-67,  Ca  060=10  »-83  Richter. 

6.  Greece  61-30    2839      9-74,  ^e  008,  C  0-66=100-07  Scheerer. 

7.  Asia  Minor     68-20     27  73      9-64,  Oa  1-63,  C  2-73=99-83  Richter. 

8.  "  60-45    28-19      9-67.  i'e  0-09,  C  1*74,  *1  011  =  10015  Scheerer. 

9.  Morocco  65-00     2800     10-36,  Po  1*40,  Al  120,  Oa  1  01,  it  0-5-2,  sand  r50=98-98  Dam. 

19  to  20  per  cent,  of  water  were  found  by  Berthier  in  meerschaum  from  Madrid  and  Goulom- 
miers  (Ann.  d.  M.,  viL  318);  and  by  7on  Kobell  in  that  of  Greece  (J.  pr.  Oh.,  zxriiL  482);  as 
follows : 


1.  Spain 

2.  Ooulommiers 
8.  Greece 


Si 

53-8 
64-0 

48-0 


1-2 
1-4 


23-8  20-0=98-8  Berthier. 

240  200=99-4         " 

20-06         19-6,  Fe  12-40=100-06  KobelL 


Dobereiner  also  found  two  atoms  of  water  (instead  of  1)  in  the  meerschaum  of  Asia  Minor. 
EUaproth  (Beitr.,  iu  172)  found  in  the  same  5  per  cent,  of  carbonic  acid,  which  proceeded  from 
intermixed  carbonate  of  magnesia. 

A  related  mineral,  found  in  the  serpentine  of  Zoblitz,  a  little  translucent,  white  or  yellowish, 
with  R=2-3?5,  afforded  Delesse  Si  63  6,  3tl  0-9,  with  3Pe  <r.,  Ag  28-6,  fl[  16-4=99-4. 

Pyr.,  etc.^  -In  the  dosed  tube  yields  first  hygroscopic  moisture,  and  at  a  higher  temperatiir« 
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jcives  much  water  and  a  burnt  smeU.  B.B.  some  varieties  blacken,  then  bum  white,  and  fUse 
with  difficulty  on  the  thin  edges.  With  cobalt  solution  a  pink  color  on  ignition.  Decomposed 
by  muriatic  acid  with  gelatinization. 

ObSd — Occurs  in  Asia  Minor,  iu  masses  iu  stratified  earthy  or  alluvial  deposits  at  the  plains  ol 
Esklhi-sher,  where,  according  to  Dr.  J.  Lawrence  Smith,  it  has  proceeded  from  the  decomposition 
of  carbonate  of  magnesia,  which  is  imbedded  in  serpentine  in  the  surrounding  mountaius.  He  ob' 
serves  that  more  or  less  carbonate  of  magnesia  is  often  found  in  the  meerschaum  (Am.  J.  Sci., 
11.  viL  286);  also  found  in  Greece ;  at  Hrubschitz  in  Moravia ;  in  Morocco ;  at  Vallocas  in  Spain, 
in  extensive  beds,  affording  a  light  but  valuable  building  stone.  The  mmeral  from  Morocco, 
called  in  French  Pierre  de  savon  de  Maroc,  is  used  in  place  of  soap  at  the  Moorish  baths  in  dif- 
ferent places  in  Algeria. 

The  word  meersSiaum  is  German  for  sea-frothj  and  alludes  to  its  lightness  and  color.  SepioliU 
Qlocker,  is  from  ohrna^  ctdUe-juih^  the  bone  of  which  is  light  and  porous ;  and  being  also  a  pro- 
duction of  the  sea,  "delude  spuniam  marinam  signiticabat."  says  Glocker. 

Brongniart,  in  the  first  edition  of  his  Mineralogy  (1807),  included  under  Mdgnesit^:  (1)  the  car- 
bonate, which  he  calls  MitchelPs  magneisite  (see  under  Maonesite)  ;  (2)  the  hydrous  silicate  or 
meerschaum ;  and  (3)  the  siliceous  carbonate  from  Baudissero  in  Piedmont ;  he  putting  "  Mitchell's 
magnesite,'  the  carbonate,  first.  Karsten,  in  his  "Tabellen,"  published  the  next  year,  separ- 
ated from  meerschaum  the  carbonate^  and  adopted  for  it  the  name  magnesiie^  and  in  this  he  has 
been  followed  by  all  German  and  most  other  mineralogists.  The  application  of  the  name  magne- 
site  to  the  hydrous  silicate,  done  in  the  later  writings  of  Brongniart  and  by. subsequent  French 
mineralogists,  is  hence  in  violation  of  the  law  of  priority. 

403.  APHRODITB.    Aphrodit  Berlin,  Ak.  H.  Stockh.,  172, 1840. 

Soft  and  earthy  like  sepiolite. 
G.=2'21.     Color  milk-white.     Opaque. 

Oomp.— 0.  ratio  for  ft.  Si,  fi=l  :  2  ;f ;  MgSi  +  fft.  Berlin  obtamed  (L  c.)  Silica  51-56, 
maf^nesia  33*72,  protoxyd  of  manganese  l't)2,  protoxyd  of  iron  0*59,  alumina  0*20,  water  13*32. 

Oba. — From  Longban,  Sweden. 

Named  from  diodf,  foam, 

Belesse  has  analyzed  another  species,  containing  Silica  5.S'.'5,  magnesia  28  6,  alumina  with  trace 
of  sesquioxyd  of  iron  0'9,  water  16  4= nearly  MgSi-ffi.  Occurs  in  serpentine,  of  a  white  or 
yellowish  color,  with  a  waxy  lustre,  and  somewhat  translucent.     G.=2*3«5, 

Jfampshiriie  is  a  name  applied  by  Uermaun  to  the  steatite  of  certain  steatitic  pseudomorphs 
described  and  analyzed  by  Dewey  (Am.  J.  Sci.,  iv.  274,  v.  24.9,  vi.  3:H,  1822,  1823).  who  obtained 
Si  50-00,  Xl  0-15,  Mg  28-83,  Fe  2-59,  Mn  I'lO,  It  1500.  It  gives  tl.e  oxygen  ratio  for  11,  Si,  fl, 
1:2:1.  But  the  constituents  ot  pseudomorphs  are  seldom  pure  species,  and  without  thorough 
investi^tiou  afford  no  sufficient  ground  for  instituting  a  new  species.  They  have  mostly  the 
form  of  quariz. 

404.  CTMOLrrB.  Kifito>ia  TJieopkr.  Cimolia  Plin.,  xxxv.  57.  Cimolit  Klapr.,  Beitr.,  i  291, 
1795.  Pelikanit  Ouchakoff,  Bull  8t  Pet.,  xvi.  p.  129,  J.  pr.  Ch.,  Ixxiv.  254.  Hunterite 
BdugTUon,  Phil,  Mag.,  IV.  xviL  18,  1859,  xxiii.  50. 

Terra  Lemnia  Vioscor,  Plin.y  etc.    Sphragid  KarsL,  Tab.,  28,  88,  1808.    Ehrenbergit  Nogger- 
a£h^  Verb,  nat  Ver.  Bonn,  ix.  878,  1852. 

Amorphous,  clay-like,  or  chalky. 

Ygvj  soft.  G.=2'18— 2*30.  Lustre  of  streak  greasy.  Color  white, 
gi'ayisii-white,  reddish.     Opaque.     Harsh.     Adheres  to  the  tongue. 

Comp.— O.  ratio  for  Xl,  Si,  fl=  1:8:1;  corresponding  to  Si"  Si'4-3  ft ;  or,  if  half  of  the  wstei 
IB  basic,  (f  3tl  +  ifi')Si"+fi.  Analyses:  1,  Klaproth  (L  c);  2,  Uimoff  (Ann.  J.  M.  Russ.,  1841, 
336) ;   3,  V.  Hauer  (Jahrb.  geol  Beichs.,  1854,  67) ;  4,  Oachakoff(L  c.) ;  5,  Haughton  (L  c): 

gi  $1  Fe        £[ 

1,  Argentiera  63-00  23-00  125  12*00 =9925  Klaproth. 

2  Eksterinovska         63-52  23-55  1200= 99*07  Uimoff. 

3  NearBiUn  62-30  24-23  12-34,  Oa  0-83=99-70  Hauer.    G.=2-376. 

4.  Kiew,  TdicanUe       6566     2284    0-44      9*31,  Mg  056,  it  0-30,  F  017=99  28  Ouchakofl, 
0   Hunierite  66*93    20-97     11-61,  Mg  0-45,  Oa  0-3O=99-26  Haughton. 
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Klaproth,  in  a  later  aualysia  (Beitr,  vL  2-3),  obtained  Si  54-0,  3cl  26  j,  Ve  1*5,  ft  6-6,  It  12 
The  huntorite,  according  to  the  analysis,  contains  a  little  excess  of  silica,  probably  dae  to  fre« 
quartz,  as  the  material  was  gritty  under  the  pestle. 

Pyr^  etc. — Yields  water.  B.B.  becomes  gray  and  finally  bums  white ;  infusible.  With  cobalt 
solution  a  blue  color. 

Obs.— From  the  island  of  Argentiera  (Ktfiw>^  of  the  Greeks);  Berg  Ilradischt,  near  Bilin,  Bo- 
hemia; also  from  Ekateriuovska,  district  of  Alexandrovsk,  Russia;  Government  of  Eliev,  Russia; 
Nagpur,  Central  India,  with  orthoclase  in  granite. 

404A.  Sphragiditb.  (Anf/via  yn  Dioscor,  E/.p«yij  >''7m»'I'i.  Terra  Lemnia  P/in.,  xxxvL  Sphra- 
gid  Karstf  Tab.,  28,  88,  1S08.)  Related  in  composition  to  cimolite,  but  contains  some  alkali 
Color  yellowigh-gray,  brownish,  or  yellowish-white.  Sometimes  mottled  with  nist-like  spots; 
harsh  to  the  touch,  adheres  feebly  to  the  tongue,  and  forms  a  paste  with  water. 

Klaproth  obtained  for  its  composition  (Beitr.,  iv.  383) : 

Si        ^1        Fe      Mg      Ca      iN^a      ^ 
66-00     14-60     6-00    025     0  25     350     8-60 

From  Stalimeno,  the  ancient  Lemnos,  It  was  also  called  Terra  sigillaia.  It  was  dug  for  medi- 
cinal purposes  once  a  year,  cut  into  spindle-shaped  pieces,  and  stamped  iviihaseai,  aud  hence  the 
name  sigillaia  in  Latin,  and  aphragis  in  Greek.  There  was  also  a  Rvbrica  Lemnia,  or  Lemniau 
Beddie^  used  by  painters,  which  is  confounded  by  Pliny  with  the  true  terra  lemnia. 

404B.  Ehhbnbbrqit  yoggeralh  (Yerh.  nat  Ver.  Bonn,  ix.  378,  1857).  Near  the  preceding  in 
composition,  and,  like  that,  containing  alkali.  It  is  almost  gelatinous  in  the  fresh  state,  and  Ije- 
oomos  fhigile,  pulverulent,  and  opaque  on  drying;  color  rose-red.  Analyses:  1,  Schnabd  (he.); 
2,  G.  Bischof(L  c.)j 


gi 

£1 

3Pe      Jin 

% 

Ca   Na,i     fl 

1.  56-77 

15-77 

1-66     0-86 

1-80 

2-76    8-78     17-11=100  SchnabeL 

2.  64-64 

6-04 

4-56     4-61 

0-41 

3-96    8-11      7-77  =  100  Bischof. 

Ehrenbergite  occurs  m  defies  in  trachyte  at  the  quarries  of  Steinchen  and  Wolkenburg,  Sicbcn- 
gebirge. 

400C.  Anaujctte  Breiih.  (J.  pr.  Ch.,  xv.  325,  1838).  Greenish- white,  pearly,  granular;  with 
cleavage  in  one  direction.  Translucent  H.=2— 2*5.  G.=2-26.  Plattner  obtained  (1.  c.)  Si  55*7, 
fi  1 1  -5,  with  much  Si,  a  little  Mg  and  t^. 

From  Bilin,  Bohemia 

404D.  PORTITE  Meneghini  &  Bechi  (Aul  J.  Sci.,  IL  xiv.  63).  Orthorhombia  In  radiated 
masses;  cleavage  very  distinct  parallel  to  a  rhombic  prism  of  120".  H.=5.  G.=2-4.  Lustre 
vitreous.     Color  white.     Opaque. 

Gomp, — If  the  protoxyds  are  not  an  essential  part  of  the  compound,  the  mineral  corresponds  to 
the  formula  3fcl  Si'-h2  H.    Analysis  by  Bechi  (Am.  J.  Sci.,  II.  xiv.  63) : 

SI         *1      3tfg       Ca     Sra       £       fi 
5812     27-50    4-87      1-76    0*16    O-lO    7-92=100-43. 

Yields  water.  B.B.  intumesoes  much  and  affords  a  milk-white  enamel  Dissolves  in  acids, 
even  in  the  cold,  and  gelatinizes.  From  the  gabbro  rosso  in  Tuscany.  Named  after  Mr.  Porte 
of  Tuscany. 

405.  SMBOTITB.  Fuller's  Earth  pt ;  Terra  or  Creta  FuUonum  pt. ;  Walkthon,  Walkcrde 
pt,  Germ. ;  Terre  i  Foulon  pt  Ik-,  Smectlt  BreWu,  Handb.,  344,  1841.  Malthadt  BreUh.,  J. 
pr.  Ch.,  X.  510,  1837. 

Massive.     Clay-like. 

Very  soft.     G.=l*9— 2-1.     Lustre  dull;  of  streak  shiniiig.  /  Color  white, 

fray,  and  various  shades  of  green  to  mountain-green  and  olive-green,  or 
rownish.     Streak  colorless.     Unctuous.     Does  not  adhere  to  the  tongue. 
Softens  in  water. 
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Vbx.— Fuller's  Earth  iDcIodes  many  kinds  of  un^^tuous  daySj  gray  to  dark'g^een  in  color,  and 
is  only  in  part  Breithaupt's  smectite.  Much  of  it.  is  kaoliuite.  Matihacite  is  described  as  occur- 
ring  in  thin  lamiuie  or  scales,  and  sometimes  massive,  with  the  color  white  or  slightly  yellowish, 
and  thin  plates  translucent ;  tlie  original  is  from  basalt,  at  Steindorfel,  m  Lausitz ;  and  Beraun 
in  Bohemia  is  given  ns  another  locality.  Smedite  is  a  mountain-green,  oil-green,  and  grayish- 
green  day,  from  Cilley  in  Lower  Styria. 

Oomp.— 0.  ratio  for  ft,  Si,  H=  i  :  4  :  4  in  anal.  1 :  whence,  if  a  fourth  of  the  water  is  basic, 
(i*l+ill3)Si»+4ill. 

The  chemical  species  characteristic  of  these  minerals  is  probably  the  same— a  silicate  of  alumicu 
related  to  dmolite,  but  containing  three  or  four  times  as  much  water. 

Analyses:  1,  Jordan  (Pogg.,  Ixxvii.  691);  2,  Klaproth  (Beitr.,  iv.  838);  3,  O.Meis8ner(L  c): 


1.  Cilley,  Siaeeiitd 

2.  Riegate,  FuU&^s  E. 

3.  Steindorfel,  MdUh, 


gl 

XI 

Fe 

Mg 

Ca 

51-21 

12-25 

2-07 

4-89 

218 

53-00 

1000 

9-76 

1-25 

060 

6017 

10-66 

3-15 

0-25 

27-89=100-44  Jordan. 

24-00,  i  ir.,  Ntt  CI  0-10=98-60  Klapr. 

35-83=100*06  Meissner. 


Pyr.,  etc. — B.B.  the  malthadte  is  infusible ;  but  the  smectite  and  the  Riegate  fuller's  eartli, 
owing  to  the  impurities  present,  fuse  rather  easily.    Decomposed  by  muriatic  add. 
Oba. — All  the  kinds  have  a  soapy  feel 

Rhodaute  Thomson  (Miu.,  i  364,  1 836)  is  a  rose-red  mineral,  '*  seeming  to  consist  of  a  congeries 
of  small  rectangular  prisms  with  square  prisms."  Earthy;  feel  soapy;  H.=2'0;  G.=2-0. 
Easily  scratched  and  polished  with  the  naiL    B.B.  not  altered. 

Composition,  according  to  Richardson  (L  c),  Si  65*9, 3tl  8'8.  J?e  11-4,  $tn  tr^  Mg  06,  Ca  1  '1,  tl  22-0 
=99 -3.  From  nodulec  m  amygdaloid,  in  Antrim,  northern  Ireland.  *'  It  appeared  to  have  been 
partially  acted  upon  by  the  rain  and  weather."  Portlock  states  that  the  mineral  contains  less 
iron  than  Thomson's  analysis  gives,  and  also  that  it  readily  fuses. 

406.  MONTMORILIjONITXI.  Salvelai,  Ann.  Ch.  Phys.,  III.  xzL  376,  1847.  Confolensite 
Xhi/r.,  Min.,  iii.  683,  1866.  Dolanovit  Kenng.^  Jahrb.  G.  Reidis.,  iv.  683,  1853.  Delanouite 
I>u/r.j  Miu.,  iii  583,  1 866.  Stolpenit  (=Bole  of  Stolpen)  JTenn^.,  Miu.,  41,  1853.  Saponite  Nicklis, 
Ann.  Ch.  Phys ,  IIL  Ivi.  46,  I859=Pierre  a  savon  {Germ,  Bergseife)  de  Plombieres.  SteargilUte 
MeUUt,  Descl.  Min.,  i  205, 1862.    Erinite  TJunnson,  Min.,  L  341,  1836. 

Massive,  clay-like. 
•  Very  soft  and  tender.     Lustre  feeble.     Color  white  or  grayish  to  rose- 
red,  and  bluish  ;  also  pistachio-green.     Softens  in  water,  and  for  the  most 
part  does  not  adhere  to  the  tongue.     Unctuous. 

Vxr^—il)  MorUmoriUoniteS^  rose-red;  frpm  Montmori lion,  France.  Confolensite  is  paler  rose- 
red ;  fr.  Confolens,  Dept.  of  Chareote,  at  St.  Jean-de-C6Ie,  near  Thiviers.  Delanouite  is  similar  in 
color,  and  is  fr.  MiJlac,  near  Nontron,  France ;  stated  by  Kenngott  to  adhere  to  the  tongue. 

(2>  SiolpenUe  is  a  clay  from  the  basalt  of  Stolpen.  Steargilliie  is  white,  yellow,  and  pistadiio* 
green,  subtranslucent,  insoluble  in  acids ;  and  is  easily  cut  into  cakes  looking  like  soap  or  wax ; 
fr.  near  Virolot  on  the  Rochelle  raiboad,  and  at  the  tunnel  of  Poitiers.  SapouUe  of  Nickl^s  is  a 
soap-like  claj-  from  the  granite  from  which  issues  one  of  the  hot  springs  of  Plombieres,  France, 
caUed  Soap  Spring. 

EriniU  is  a  yeUo wish-red  clayey  mineral  from  the  Giant's  Causeway ;  6. =2 -04;  opaque;  a 
UXXIg  resinous  in  lustre ;  unctuous;  B.B.  infusible  but  whitens.     Named  from  Erin  (Irelaud;. 

Comp-— Like  smectite,  but  containing  more  alumina.  0.  ratio  for  fi,  Si,  ^=1 :  2^:  'i.\\ 
whence  ()t  3tl  h  Jfl*)  Si" -+-5  fl.  Analyses:  1,  2,  Salvetat  and  Damour  (1.  c);  3,  Berthior  (Tr.  d. 
Ess.  V.  »eche,  L  58) ;  4.  v.  Hauer  (Jahrb.  G-.  Reichs.,  iv.  633)  5,  6,  Salvetat  (Ann.  Ch.  Phys.,  III. 
xxxi.  I'wio);  7,  Rammelsberg  (Pogg.,  xlvii.  180);  8,  Meillet  (L  :;);  9,  Nickles  (L  c);  10,  Berthier; 
11,  Thomson  (L  c.) : 


gi 

£1 

Pe 

% 

Ca 

Sra,fi: 

S 

1. 

Kontmorillon,  Moni. 

(J)  49  40 

19-70 

0-80 

0-27 

1-60 

1-50 

26'67=98-84  Salvetat 

2. 

U                              (( 

(i)  60-04 

2016 

0-68 

0-23 

1-46 

1-27 

2600=99-84  Damour. 

3. 

Confolens,  ConJ, 

49-6 

180 

2-1 

21 

28-u  =99-7Berthier. 

4. 

MUlac,  i>e/aa. 

60-65 

19-16 

Mn  4*40 

0-68 

2405=98-78  Hauer. 

5. 

at.  J.  de  Cole,  Omf, 

45'65 

22-60 

1-06 

0-30 

1-66 

0-10 

26  20,  Si  gel.  0-96,  qti 
1-04=99-46  Salvetat 
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Si           Fe         Mg       Ca 

]f^a,& 

fir 

24-00         1-36     ■    0-09       083 

0-93 

26*'70:^99\:5  SfllTetat 

22-li       8-90 

25-86= y 7-82  Ramm. 

23-30  te  1-21  Mn  148     

l-7t) 

27-0<)=y9-9»  MeiUet 

18-45         tr.   Mg   ir.  0aS3-68 

0-41 

37-o0=100Nickle8. 

23-4 2-1 

26-«  =  08-9Berthier. 
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Si 

15.  ^raae-red  45*44 

7.  Sto'peniU  45-92 

S.  SteargiUiUi  46-80 

9.  Plombieres,  Saponite  40-6 1 

10.  "                 "      4«-8 
i\.  Eriniie  47*04     1846        6-36       Ca  100   25-28,  Na  01  0-9=99-04  T. 

Salvetat  observes  tliat  carbonate  of  soda  separates  a  little  gelatinous  sili-^a,  and  sulphuric  acid 
£ome  quartz-silica — a  fact  of  great  interest  in  connection  with  the  earthy  hydrous  alumiuous  sili- 
ttites  generally. 

Pyr.,  etc. — B.B.  infusible,  excepting  the  stolpenite,  which  aflbrds  a  yellowish  enamel  probably 
o^ving  to  the  4  p.  c.  of  lime  in  tlie  state  of  silicate  present  as  impurity.  Moutmorillonite  loses  6 
*  \j.  c.  of  water  at  100°  C,  and  delanouite  14  p.  c.  The  saponiie  lost,  according  to  Nickles,  2*2  p.  c. 
of  water  in  dry  air  at  15"  C;  34*6  p.  &  at  100°  C;  and  87  p.  c.  at  redness.  The  loss  over  sul- 
phuric acid  was  29  p.  c. 

Severiie^  according  to  the  analysis  of  Pelletier  (p.  477),  would  be  identical  nearly  with  the  nun- 
cral  from  Coufolens. 

4 06 A.  Ixazoumoffskin  of  John,  a  greenish-white  day-like  mineral  from  Kosemiitz,  in  Sileda,  ig 
near  moutmorillonite,  except  in  the  less  amount  of  water.    Zeilner  obtained  .- 

Si  54*60        'M  27*25        ta  0-26        Mg  0-37        Oa  2-00        fi  14*26=98-62. 

A  lithamarge  (Sc^inmark)  from  Strimbuly,  Transylvania,  afforded  Hingenau  (Jahrb.  Min.,  1 856 
690): 

Si  52-40       3tl  21-80       Mg  4*28       Ca  2*50       ]t  Na  1-34      li  [17-68]=100. 

It  is,  probably,  judging  from  the  magnesia  and  alkalies  present,  only  a  mixture. 

407.  STILPNOMBLANB.     Glocker.  ZS.  f.  Min.,  Jan.,  1828,  Haudb.,  672,  1831.     Chalcodite 
Shep^Rep.  Am.  Assoa,  yi.  232,  1861. 

Foliated  plates,  sometimes  hexagonal,  sometimes  radiated.  Also  fibrous, 
or  as  a  velvety  coating  even  or  tutted.     Cleavage  easy  in  one  direction. 

II.=3— 4,  when  in  solid  plates.  G.=3— 3-4,  Glocker;  2*769,  Bi-eith. ; 
2-76,  chalcodite.  Brush.  Lustre  of  cleavage  surface  between  pearly  and 
vitreous,  sometimes  submetallic  or  brass-like.  Color  black,  greenish-black, 
yellowish-bronze,  and  greenish-bronze. 

Var. — (1)  Ordinary^  in  plates  or  massive. 

(2 )  Chalcodite,  in  velvety  coatings  of  brass-like  or  submetallic  lustre,  consisting  of  minute  scales, 
wliich  are  flexible. 

Oomp.— 0.  ratio  for  ft +  5,  Si,  It =3  :  6  :  2  nearly,  from  anal.  1  to  3 ;  whence  '&',  fi)  Si'-h2  HT. 
Brush's  analysis,  in  which  the  state  of  ozydation  of  the  iron  was  determined,  gives  13  39  :  24'15 : 
8-18,  or  nearly  the  same. 

Analyses:  1,  Rammelsberg  (Pogg.,  xliil.  127);  2,  Siegert  (Ramm.,  5th  Suppl.,  230,  Min.  Ch., 
880);  3,  L.  J.  Igelstrom  (J.  pr.  Ch.,  IxxxL  396);  4,  G.  J.  Brush  (Am.  J.  Sci.,  11  xxv.  ll>8): 

Si        Xl       l?e        *e      lilg      Ca      K       ft      ' 

1.  Obergrnnd    (J)45'P6     5*84 35  60     1-78     0-19     0-75     8*63 -98*75  Ramm. 

2.  Weilburg  4607     492     41-98      0-94     1*67      8-47  =  y8  85  Siegert 

.S.  Nordmark  45-61     500  87-70  8-00 9-14=100-45  Igelstrom 

4.   Clialcodiie      (f) 45-29     362     20'47     16*47     456     0-28      ir.      9*22  =  99-"J I  Brush. 

Brush  ascertained  the  identity  of  chalcodite  with  stilpnomelane ;  Mallet  analyzed  it  (Am.  J.  SeL, 

11.  zxiv.  1 1 8),  but,  as  he  states,  he  had  too  little  of  the  mineral  for  reliable  results. 

Pyr.,  etc. — Yields  much  water.  B.B.  fuses  easily  to  a  black,  shining,  magnetic  globule.  Witli 
the  fluxes  gives  the  reactions  for  iron.      Chalcodite  is  completely  decomposed  by  muriatic  acid. 

Obs. — Stilpnomelane  occurs  at  Obergnind  and  elsewhere  in  Silesia,  witU  calcite  and  quartz, 
rcmetimes  intermixed  with  pyrite  and  magnetite.  Also  in  Moravia,  near  Brokersdorf ;  near  Stern- 
berg,  in  a  bed  of  limonitc,  in  a  clay  slate,  probiibly  of  the  Devonian  age,  and  olten  associated  with 
chl'.)rite,  magnetite,  and  calcite ;  at  Frederic  mine  near  Weilburg,  Nassau,  in  a  bed  of  iron  ore ;  at 
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?en  Mine,  Nordmark,  Sweden,  radiated  foliated  with  actinolitej  in  veins  sometimes  4  inches  thick 
Chalcodite  occurs  at  the  Sterling  Iron  mine,  in  Antwerp,  Jefferson  Ck).,  N.  Y.,  coating  liematitfl 
aDdcalcite,  and  sometimes  constituting  pseudomorphs,  banngtbe  form  of  hollow  rectangular  ta  >lcs, 
the  yellow  variety  resembles  in  color  mosaic  gold. 

Named  Siiipnomelane  from  ffriXnt^osj  shining,  and  /ic>uf,  black;  and  Chalcodite^  from  xi>k<>(i  brasa 
orbrwae. 


408.  CHLOROPAIj.  Bemhardi  &  Brandes,  Schw.  J.,  xzzv.  29,  1822.  Unghwarit  Glochr, 
Grandr.,  1839,  537.  Nontronito  BerOiier,  Ann.  Ch.  Phys.,  xxivi.  22,  1827.  Pinguite  BreitK, 
Schw.  J.,  Iv  303,  1829.  Fettbol  Freie-yleben,  Mag.  Orykt  Sachsen,  v.  136.  Grnmeniie 
Krant^  Oes.  Nat  Heil-kunde,  Bonn,  March,  1857,  0.  Bergemann,  Jahrb.  Min.,  1857,  895. 

Compact  massive,  with  an  opal-like  appearance ;  earthy. 

H.=2'5— 4*5.  G.  =  1'727,  1*870,  earthy  varieties,  the  second  a  conchoi- 
dal  Bpecimeri;  2'105,  Thomson,  a  Ceylon  chloropal.  Color  greenish -yellow 
and  pistachio-green.  Opaque — subtranshicent.  Fragile.  Fractnre  con- 
dioidal  and  splintery  to  earthy.  Feebly  adhering  to  the  tongue,  and 
meagre  to  the  touch. 

Var. — Chloropal  has  the  above-mentioned  characters,  and  was  named  from  the  Hungarian 
mineral  occurring  at  Unghwar,  whence  docker's  name  Unghwarite.  It  is  described  as  breaking 
into  parallelopipeds,  having  opposite  magnetic  polarity  at  opposite  angles. 

Xvnironile  is  pale  straw-yellow  or  canary -yellow,  and  greenish,  with  an  unctuous  feel ;  flattens 
and  grows  lumpy  under  the  pestle,  and  is  polished  by  friction ;  from  Nontron,  Dept.  of  I)ordogne, 
France. 

PingtUk  is  siskin  and  oil-green,  extremely  soft,  like  new-made  soap,  with  a  slightly  resinous 
lustre,  not  adhering  to  the  tongue ;  the  original  from  Wolkenstein  in  Saxony. 

FtUhol  has  a  liver-brown  color,  a  slightly  greasy  lustre,  shining  streak,  conchoidal  fracture,  and 
G.=2-249,  Breith.,  and  is  from  Halsbriicke  near  Freiberg. 

Gramenite  has  a  grass-green  color  (whence  the  name),  and  occurs  at  Mcnzenbcrg,  in  the  Sio- 
beogebirge,  in  thin  fibrous  scams,  or  as  a  feather  of  delicate  lamella;  H.=rl ;  G.  =  r87,  after 
dryitig  at  212"  F. ;  lustre  and  feel  someiyhat  greasy,  as  in  pinguite. 

Comp. — A  hydrated  silicate  of  iron,  with  probably  the  general  formula  Pe  Si'+4|  £[=Silica 
427,  sesquioxyd  of  iron  380,  water  11»'3=10<>;  or(Fe',  3Pe)  Si^+4^  ti.  The  water  and  sih'ca 
both  vary  much.  The  ITungarian  chloropal  occurs  mixed  with  opal,  and  graduates  into  it,  and 
this  accounts  for  the  high  silica  of  some  of  its  analyses. 

Analyses;  1,  2,  Bemhardi  k,  Brandes  (L  c);  «,  4,  Hiller  (.Xahresb.,  18o7,  671);  5,  Thom- 
Boa  (Min.,  i.  4tt4);  6,  v.  Hauer  (Ber.  Ak.  Wien,  xii.  161,  18.34);  7,  Borthier  (Ann.  Ch,  Phys., 
XXIV.  92);  8,  Dufrenoy  (Ann.  d.  M.,  111.  iii.  39:i);  9,  Jacquelin  ^Ann.  Ch.  Phys.,  xlvL  101);  10, 
Biewend(J.  pr.  Ch.,  xi.  162);  11,  12,  Mehner  (J.  pr.  Ch.,  xlix.  382);  13,  H.  Miiller,  14,  E.  Uri- 
coechea  (this  Min.,  1854,  337);  15,  Kersten  (Schw.  J.,  Ixvi.  9);  16,  Bergemann  (L  a);  17,  Keri- 
teu  (Schw.  J.,  Ixvi  31): 

Si  Fe        Al      Mg 

18=100  Bemhardi  k  Brandes. 
200  '=99-76  Bemhardi  k  Brandes. 

8-«=99-8  Hiller. 
261=99-9  Hiller. 
18-00=100-24  Thomson. 
19-78,  Ca  1 -77  =  10.»  Hauer. 
18-7,  clay  1-2 =98*6  Berthier. 
23-00=100-20  Dufr^noy. 
18-68,  Oa  019,  Cu  09=100-3  J. 
21-56  Biewend. 

21-82,  Fe  2-26,  Ca  I'll  =10048  Meba 
.20-38=102-91  Mehner. 
10-00=100  Muller. 
9-79  =  100  Uricoochea. 
25-10,  ^Q  610,  Xtn  0-15=100  Kerst 
23  36,  te  2-80,  An  0*67,  CaO-56,  K  I'U 
=  100  BergemaoA 
24*50=97-41  Kersten. 


&\ 

Fe 

;i^i 

Mg 

1.  Unghwar,  compact 

46 

33 

1 

2 

2.         »*          earUiy 

45-00 

32  00 

0-75 

200 

3.  Steinberg,  comp. 

71-6 

16-3 

21 

1-5 

4         "         earthy 

39-7 

28-0 

3-7 

24 

5.  Ceylon 

53-00 

20-04 

1-80 

1-40 

6l  Unghwarite              (f) 57-76  if'e  20*86 

7.  Nontrou,  Nbntroniie 

44-0 

290 

8-6 

2-1 

8.  Villefrance,       ** 

40-68 

30-19 

3-96 

237 

9.  Hontmort,         '* 

4131 

35-G9 

8-31 



10.  Andreasberg,    " 

41-10 

37-30 



11.           "            gnh. 

40-50 

33-71 

1-09 

.— . 

12.           "             hk. 

46-21 

36-82 



tr. 

IS.  Tirschenreuth,  NoTiir. 

47-1 

35-75 

7-15 

tr. 

14.            "                " 

47-69 

42-49 

0-13* 

15.  Wolfenstein,  FifigwU 

86-90 

29-50 

1-80 

0-45 

16.  Gramenite 

38-89 

25-46 

6-87 

0-75 

17.  FdtM 

46-40 

23-50 

3-01 

. 

•  With  some 

potash. 
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Kobell  found,  after  expelling  the  water  (J.  pr.  Ghem.,  xliy.  95) : 

1.  Haar  Si  52*10    Pe  40-60    Xl  8  00    Cal-60    %  l-08=:98-33. 

2.  Hungary  52*38  4334  2*32  0*93  0*73=99-65. 

This  chemist  regards  the  chloropal  as  a  mixture  of  Pe  Si' +2  ti  and  opai;  and  he  writes  thr 
same  formula  for  nontronite  and  piuguite. 

P3rr.  etc. — ^Yields  water.  B.B.  infusible,  but  turns  black  and  becomes  magnetic.  "With  the 
fluxes  gives  reactions  for  iron.  Chloropal  is  partially  decomposed  by  muriatic  acid ;  pinguite  is 
completely  decomposed,  with  separation  of  pulverulent  silica,  while  nontronite  gelatinizes  with 
muriatic  acid. 

Obs.— Localities  are  mentioned  above.  The  locality  of  chloropal  at  Meenser  Steinberg  (anaL  3 
is  near  Gottingen;  pinguite  occurs  also  at  Sternberg  in  Moravia. 

Named  from  x^^P**^i  green,  and  op€U. 

Chloropal  also  occurs  (Church,  Chem.  News,  1866,  ii.  71)  in  a  chma-stone  quarry,  near  the  old 
tin  mine  known  as  Carclase,  not  far  from  St.  Austell,  in  Cornwall,  associated  with  fluor ;  it  is  the 
variety  which  has  been  named  grameniie. 

409.  GLAUOONITZ!.  Glaukonit  Keferstein,  Deutsch.  geol  dargest,  v.  510,  1828,  Gtocker, 
Handb,  882,  1881.  Grunerde  pt.  Germ.  Green  Earth  pt  TeiTe  verte  pt  Fr,  Chloro- 
phanerit  Jenzsch,  Jahrb.  Min.,  798,  1865. 

Amorphous,  and  resembling  earthy  chlorite.  Either  in  cavities  in  rocks, 
or  loosely  granular  massive. 

II.=2.  G.=2'2— 2*4.  Lustre  dull,  or  glistening.  Color  olive-green, 
blackish-green,  yellowish-green,  grayish-green.     Opaque. 

Oomp.,  Var. — Essentially  a  hydrous  silicate  of  iron^  and  potash ;  but  the  material  is  mostly,  if 
not  always,  a  mixture,  and  consequently  varies  much  in  composition.  In  most  of  the  analyses 
th6  state  of  oxydation  of  the  iron  was  not  determined.  Haushofer,  who  examined  this  point, 
flives  as  ^the  most  common  oxygen  ratio  for  II,  fi.  Si,  ft,  1:8:9:  3,  and  writes  the  formub 
R  Si+  R  Si'-hS  fl=(if  firr^  f'e+i  fC,  and  ^=^  3Pe4-i  *1)  SUica  49-3,  alumina  3  6,  sesquioiyd  oi" 
iron  22*7,  protoxyd  of  iron  6*3,  potash  83,  water  9'6.  -The  ratio  is  that  of  a  hornblende,  and 
especially  acmit-e,  excepting  the  water  and  the  presence  of  potash  in  place  of  soda,  this  ratio 
between  the  bases  and  silica  being  1 :  2^.  Differs  from  celadonite  in  being  decomposed  bv 
muriatic  acid. 

The  kinds  of  glauconite  are : 

J.  Green  earth  of  cavities  in  eruptive  rocks:  to  which  the  cMorophaneriie  of  G.  Jensch  may 
perhaps  be  added. 

2.  Green  grains  of  sand  beds  or  rocks,  as  of  tha  green  sand  of  the  chalk  formation,  rarely  found 
in  limestones ;  called  glauconite  (in  allusion  to  the  green  color).  H.  =  2;  G.=2*29— 2-35;  color 
olive-green  to  yellowish-green. 

Analyses:  1,  Delesse  (Bib.  Univ.  Gen.  1848,  June,  106);  2,  8,  Waltershausen ( Vulk.  Gest,  noi); 
i,  G  Jenzsch  (L  c);  5^  S.  L.  Dana  (Hitchcock's  G.  R.  Mass.,  98,  1841);  6-8,  Rogers  (G.  Rep 
N.  J.,  201-204);  9,  BTsher  (Am.  J.  Sci.,  II.  ix.  83);  10,  Bertliier  (Ann.  d.  M.,  xiii.);  11,  D,  11 
von  Dechen(Verh.  nat.  Ver.  Bonn,  1865,  17«);  12,  W.  van  der  Marck  (ib.,  1865,  263);  13-15 
Mallet  (Am.  J.  Sol,  XL  xxiil  181);  16-18,  T.  S.  Hunt  (Rep.  G.  Can.,  186»,  480-488);  19,  20 
Berthier;  21-27,  Haushofer  (J.  pr.  Oh.,  xcvii.  853);  28,  id.  (ib.,  cii.  38);  29,  H.  Wurtz  (Am.  J 
Bd,  U.  X.  326): 

1.  Fh>m  eruptive  rocks. 

§i        *!      Pe     te     Ag    Ca    ifTa       i  fl 

1.  Mt  Baldo  61-26    7-26  2072  6-98 1*92    6*21  6-49=100  Delesse. 

2.  Beruflord,  loel'd         62-04    4-93  26-54  426  138   6*03  5-1 9=99*37  Walterah, 

8.  Eskifiord,      "  60-09     6-28  16-72  496  0-09  2-51     504  4-44=98-13  Waltersh. 

4.  CJihropJianerite  69-4    undeL 12*8  undetermined  6*7  Jenzsch. 

2.  GlauconUe,  from  sedimentary  beds;  or^  rarely,  from  limestone  strata. 

6.  Gay  Head,  Ifass.       66-70  13-32  2010  1-18  1-62 =99*92  Dana. 

^•^Wo'c^Sn.J.}*«-«    «-3^  24-31—    «r.     —12-01     8-40=99-47  Rogers. 

7.  ScuUtown,  N.  J.        61-60    6*40  2430    It. 996    7-70=99-S6  Rogers. 
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Poke  Hill,  ) 

Burling.  Co.,N.J.  f 


60*76    6-50 


%     Pe     te     Ag    Ca    JTa      ft        ift 

.  22'14 12-96     7-50=:99-85  Rogers. 


9.  S.E.  of  Phil  in  K.J.  63-26 

3-86  24-16  1-10  1-73  1-60 

6-36 

10-12=10112  Fisher. 

10.  Germany 

52-1 

6  2     2i-l     4-3 

6-0 

10-0  Berthier. 

:.l.  Essen,  Westph. 

6817 

10-09  18-76  3-37 

837 

6-25=100  Dechen. 

\\  Werl,  Westph. 

63-46 

6-00 21-78  6-21 

8-79 

[4-76]  =  100Marck. 

•:3.  Coal  Bluff;  Ala. 

(1)  67-56 

6-56  20-13  1-70  1-04   

4-88 

8-17  =  100-04  MiUIett 

*  4,         "         " 

68-91*' 

648  19-24  0-87  0-71    

4-58 

8-17,  pyrites  1-46=99-42 
Mallet 

i6.  Gainesyille,  Ala. 

R   68-74« 

4-71  21-06  1-48  0-92    

3-26 

9'79-99-96,  Pe  ir.  Mall, 

16.  New  Jersey 

60-70 

8-03 22-60  2-16  Ml  076 

6-80 

8-96=100  Hunt 

17.  Orleans  Id.,  Can. 

60-7 

19-8     8-6     3-7      0-5 

8-2 

8-5  =  100  Hunt. 

i8.  Red  Bird,  Ml8& 

46-58 

11-45 20-61   1-27  2-49  0-98 

696 

9-66=100  Hunt 

19.  Havre 

49-7 

6-9     19-5 

10-6 

120=98-7  Berthier. 

2«».  Qlari3 

62  3 

6  6     23-0 4-9 

3-0 

8-6=98-3  Borthier. 

21.  Kressenberg 

495 

8-2    22-2       6-8 

8-0 

9-5=99-2  Haushofer. 

22.  Roding 

60-2 

1-5    28  1       4  2 

6-9 

8-6=98-5  Haushofer. 

23.        " 

(1)  49-* 

7-1    2o07     8-8 

5-75 

12-76=9S-87  Haushofer. 

U.  Benedictbeaem 

47-6 

4-2    21-6       »-0     1-4     2-4      

4-6 

14-7=99-5  Haushofer. 

•JS.  Ortenburg 

48-99 

6-4    25-8       4-8       *r.    0-78 

618 

8-98=  100-98  Haushofer. 

26.  Sorg 

60-8 

6  7    21-8      31     4-2      tr,     

3-1 

9-8=99-5  Haushofer. 

27.  Bayreuth 

(!)491 

7-05  L'3  6       8-25 

5-76  101=9«-85  Haushofer. 

28.  Havre,  France 

60-62 

3-80  2103     6-02 

7-14 

9-14,  Mg,  Oa,  0  1-11  = 
99  8t>  Haushofer. 
11-50=99-93  Wurlz. 

39.  ShrewsVyN.J. 

(1)48-03 

33-94             1-30 

6-66 

•  11-85  p, 

.aofSiO'littoLlncarb  lodA.       *  28  8»  p.  c.  of  81  0*  Iniol 

.  in  earb.  soda. 

AnaL  3,  G.=2-166;  13,  G. = 2-297 ;  15,  a.=2-349;  16,  17,  fr.  Lower  Silurian  rocks  of  the 
Quebec  Group;  18,  fr.  Lower  Mag^esian  Limestone,  Lower  Silurian;  21-25,  28,  29,  Cretaceous; 
26,  Jurassic;  27,  Triassic  (Muschelkalk).    In  29,  481  out  of  the  11*50  H  called  hygrroscopic 

Pyr.,  etc. — Yields  water.  Fuses  easily  to  a  dark  magnetic  glass.  Some  varioties  are  entirely 
decomposed  by  muriatic  acid,  while  others  are  not  appreciably  attacked. 

A  green  calcite  from  Central  India  contains  a  skeleton  of  glauconite — separable  by  aclds—^ 
constituting  about  14  p.  c.  of  the  whole,  which  afforded  S.  Haughton,  on  analysis  (Phil  Mag.,  IV. 
xvii.  6),  iSi  54-59,  ^1  4*74,  Pe  2'2-84,  Mg  4-9o,  Ca  0  94,  it  and  loss  11  99.  He  names  the  rock, 
xhich  is  a  mixture  of  calcite  and  glauconite,  HiahpUe.  An  analysis  by  Haushofer  of  a  glauconitia 
limestone  (muschelkalk)  Arom  Wurzburg  is  given  in  J.  pr.  Ch.,  xcix.  2'M, 

The  glauconite  grains  are  most  abundant  in  the  "  green  sand  "  of  the  chalk  formation,  some» 
times  constituting  75  to  9o  p.  c.  of  the  whole.  They  are  often  casts  of  the  shells  of  Rhizopods. 
The  material  has  also  been  found  in  Silurian  rocks,  and  beds  of  other  geological  periods,  and  even 
in  the  shells  of  recent  Rhizopods,  and  in  fragments  of  coral  obtaiued  in  deep  Eea  soundings  (Am. 
J.  Sci,  II.  xzii.  281).  The  glauconite  of  the  Silurian,  analysed  by  Hunt,  contains  less  iron  and 
more  alumina  than  that  of  the  chalk  formation. 

The  following  are  analyr:)e9  of  material  usually  called  "  green  earth."  It  occurs  oflen  in  the 
form  of  pseudoraorphs ;  that  of  Fnssa  having  the  form  of  pyroxene;  of  Framont,  lining  pyroxene 
crystals  and  filling  cavities  among  them,  as  if  a  result  of  their  alteration.  1,  2,  Rammelsberg 
(Min.  Oh.,  489);  3,  Delesse  (Ann.  d.  M.,  IV.  iv.  351): 

Si  £l     Pe     te     Ag  Oa   ]^a    &      A 

\.  FsMUL,  pseud.      46-87  11-18      2463       0*28  1*50      6-62      9*82  Rammelsberg. 

2.       "          "           39-48  10-81  8-94  15-66  1-70  4-41       4*24,  Oa  C  15-26  Rammelsberg. 

8.  Framont             48*60  16-61  888  1188  6-6t)  0*69  3-14  715,  Mn  0*80 =9926  Delesse. 


410.  OBI«ADONiTJU.  Terre  verte  de  Verone  de  Lisle,  Crist,  ii.  602,  1783.  Granerde  Bojlfm.f 
Bergm.  J.,  519,  1788.  Green  Earth  pt;  Green  Earth  of  Verona.  Seladonit  Ghckj  Syn.,  198, 
1847.    Oeladontte  J^. ' 

Earthy  or  in  minute  scales,  forming  nodules  or  filling  cavities  in  erui>- 
live  rooks.  Very  soft.  Color  deep  olive-green,  celandine-green,  apple-green. 
Feel  more  or  less  greasy. 
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Oomp. — Analysis  by  Klaproth  (Beitr.,  iv.  239) : 

Mt  Baldo        §i  58        Fe  28        Sig  2        K  \0        fi  6=&9. 

Pyr.,  etc. — ^According  to  Klaproth,  and  also  later,  von  Kobell.  not  acted  on  by  marml  e  add. 

Obs. — From  cavities  in  amygdaloid  at  Mt.  Baldo  near  Verona. 

Named  in  nllnsion  to  the  ordinary  color  of  the  mineral,  celad^m^gfeen,  equivalent  in  yrench  tc 
Bea-green  (written  Seladon  in  German),  for  which  term  the  English  subsljtuted  celandm^green.* 
Celadon  is  the  name  of  one  of  the  characters  in  a  French  romance  by  d'Urfe,  entitlt!«)  Astree. 
published  in  1610.  He  was  a  weak  verdant  lover  of  insipid  tenderness,  and  thence  thi^  applim- 
tion  to  the  above  variety  of  green.  D'Urfe  borrowed  the  name  from  Ovid ;  it  comes  originally 
tnymKt\aSu)t^  burning. 


n.  UNISILICATES. 


411.  SERPX2NTINZI.  ^Otptrnt  pt.  Dioscor.^  v.  161.  Ophites  pt.  Yitruv,^  Plin.  Ophi^is,  Ser- 
pentaria,  AgriCj  Foss.,  304,  809,  1546.  Marmor  Serpen tinum,  M.  Zebticium,  Serpenst6!n  Ger- 
manice,  Lapis  Serpentinus,  B.  de  Boot^  103^,  pp.  502,  504.  Telgsten  pt,  Ollaris  pt.,  Marmor 
Serpentinum,  M.  Zoblizense,  Lapis  Colubrinus,  WaU.,  135,  1747.  Serpentine  ly.  Tr(,  Wall, 
1753.    Serpentin,  Zoblitzer  S.,  Cronst,  76,  1758. 

Orthorhombic  ?  Tndistjnct  crystals,  but  only  as  pseudomorplis.  Seme- 
times  foliated,  folia  rarely  separable ;  also  delicately  fibrous,  the  fibres  often 
easily  separable,  and  either  flexible  or  brittle.  Usually  massive,  fine  gran- 
ular to  impalpable  or  cryptocrystalline ;  also  slaty. 

II.=2'5— 4,  rarely  5*5.  G.=2'5— 2*65;  some  fibrous  varieties  2'2— 2-3; 
retinalite,  2'36— 2-55.  Lustre  subresinous  to  greasy,  pearly,  earthy  ;  resin- 
iike,  or  wax-like ;  usually  feeble.  .  Color  leek-green,  blackish-green ;  oil 
und  siskin-green ;  brownish-red,  brownish-yellow  ;  none  bright;  sometimes 
nearly  white.  On  exposure,  often  becoming  yellowish-gray.  Streak  white, 
slightly  shining.  Translucent — opaque.  Feel  smooth,  sometimes  groasy. 
Fracture  conchoidal  or  splintery.  Polarization  in  crystals,  none,  or  only 
irregular  colors,  as  in  amorphous  or  cryptocrystalline  substances ;  usually 
apparent  in  laminated  and  fibrous  varieties,  with  the  bisectrix  negative 
and  normal  to  the  plane  of  lamination  or  to  that  of  the  fibrous  structure. 

V?»r.— Many  nnsustained  species  have  been  made  out  of  serpentine,  differing  in  stmctuTe 
(massive,  slaty,  foliated,  fibrous),  or,  as  supposed,  in  chemical  composition;  and  these  now,  in 
part,  stand  a*s  varieties,  along  with  some  others  based  on  variations  in  texture,  hardness,  etc. 

A.  Massive.  (1)  Ordinary  massive,  (o)  Precious  or  Noble  S<Tpenrtne  (Edler  Serpentin  Gervn.^ 
is  of  a  rich  oil-green  color,  of  pale  or  dark  shades,  and  translucent  even  when  in  thick  pieces ;  and 
(6)  Common  Serpentint,  when  of  dark  shades  of  color,  and  subtranslucent.  The  fonuer  has  a 
hardness  of  2*5—3  ;  the  latter  often  of  4  or  beyond,  owing  to  impurities. 

2.  Resinous.  Heiinaiiie  Thomson  (Min.,  i.  201,  1836)  is  massive  serpentine,  having  houcy-jrel- 
low  to  light  oil-green  colors,  and  waxy  or  resin-like  lustre  and  aspect  H.=3*6 ;  G.=2-47  — 2"d*i, 
GrenviUe,  Hunt,  2*36— 2*38,  Calumet  Id.,  Hunt  Jt  much  resembles  deweylite.  It  affords,  on 
analysis,  3  p.  c  more  of  water  than  ordinary  serpentine ;  and  it  is  probable  that  the  mineral  is  a 
mixture  of  serpentine  and  deweylite.  Named  from  /^ero-n,  resin,  and  from  specimens  obtained 
at  Grenville,  C.  W.  VorhcmserUe  Kenngott  (Min.  Forsch.,  1866-57,  71)  is  the  same,  though  brown 
to  groenish-black  in  color.    H.=3-5 ;  6.  =  2 '45.    From  the  Fleims  valley,  Tyrol 

8.  Porceilanous ;  Porcdlopkile.    The  "meerschaum"  of  Taberg  &  Sala  is  a  soft  earthy  serp^a- 


*  Jameson  has  seladonrgrem  {ttom  Werner)  in  his  Treatise  on  the  External  GharactMrs  of  M -ner 
«!•,  18»6;  and  celandine-green  in  h\B  SyFtem  of  Mineralogyi  L  466,  1816. 
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tine,  resembliiig  meerschaum  in  external  appearance  (Berlin,  Ak.  H.  Stockh.,  1 840).  This  variety 
is  sometimes  very  soft  when  first  taken  out.  A  variety  resembling  compact  lithomarge  occure 
ai Middletown,  Delaware  Co.,  Pa.  (anaL  87).  It  has  a  smooth,  porcelain-like  fracture;  H.=3-6, 
G.=.i-48. 

4.  Bowenite  Dana  (Min.,  265,  1850,  Nephrite  Bowen^  Am.  J.  Sci.,  v.  846,  1822)  is  massive,  ol 
reiT  fine  granular  texture,  and  much  resembles  nephrite,  and  was  long  so  called.  It  is  apple- 
irreen  or  greenish-white  in  color;  G. =2*594 — 2*787,  Bowen ;  and  it  has  the  unusual  hardness  5*5 
—13,  which  is  some  evidence  that  this  variety  may  be  a  good  species,  although  proved  by  Smith 
k  Brush  to  be  identical  with  serpentine  in  composition.    From  Smithfield,  R.  I. 

B.  Lauellab. 

5.  AniigorUe  Schweizer  (Pogg,  xllx.  595,  1840)  is  thin  lamellar  in  structure,  easily  separating 
into  translucent  or  subtransparent  foHa ;  H.=2*5 ;  G. =2*622 ;  color  brownish-green  by  reflected 
light,  and  leek-groen  by  transmitted ;  feel  smooth,  but  not  greasy.  Polarizes  light,  according  to 
Eaidlnger.    Named  from  the  locality,  Antigorio  valley,  Piedmont 

6.  W'.lVaj)istUi  Shepard  (Am.  J.  ScL,  IL  vi.  249,  1848)  is  a  lamellar  impure  serpentine,  of  apple- 
green  color,  with  H.=4-5  and  G.  =  2-59 — 2'fi4,  from  Texas,  Pa.  Does  not  doubly  refract,  Descl. 
Graduates  into  a  massive  granular  variety. 

C.  Tdlv  Foliated. 

T.  Marnwlite  Nuttall  (Am.  J.  ScL,  iv.  19,  1822,  but  shown  to  be  a  variety  of  serpentine  by 
Vasuxem,  J.  Acad.  Sci.  Philad.,  liL  133,  1823)  is  thin  foliated;  the  laminae  brittle  but  easily 
separable,  yet  graduating  into  a  variety  in  which  they  are  not  separable  (which  variety  has 
sometimes  been  called  in  the  United  States  kerolite).  G-.=2'41  ;  lustre  pearly;  colors  green- 
iah-white,  bluishwhite,  to  pale  asparagus-green.  From  lloboken,  N.  J.  Folia  from  Hoboken 
without  polarization,  according  to  Websky ;  feebly  polarizing,  according  to  Descloizeaux. 

S.  Thermo2)hyttite  A-  Nordenskiold  (Beskrifn.  Fin.  Min.,  160,  1856,  Ilcrmuuu,  J.  pr.  Cli.,  Ixxiii 
21-:).  Occurs  in  small  scaly  crystals  aggregated  into  masses,  with  an  amorphous  steatite-like 
base.  B.B.  crystals  exfoliate  like  verm iculite  or  pyrophyllite.  II.  =  2*6;  G.=2-61,  Nord. ;  2*56, 
Herm.  Lustre  of  cleavage  surface  pearly ;  color  light  brown  to  silver-white  and  yellowish-brown. 
Opti{?ally  biaxial ;  the  axial  angle  22^*  20' ;  bisectrix  negative,  normal  to  plane  of  cleavage.  Miller. 
From  Uopansuo,  Finland. 

D.  Fibrous. 

0.  OirysotUe  v.  Kobell  (J.  pr.  Ch.,  ii.  297,  1834,  xxx.  467,  1843;  Schillemder  Asbest;  Ami- 
anthus pL)  is  delicately  fibrous,  the  fibres  usually  flexible  and  easily  separating;  lustre  silky, 
or  silky  metallic;  color  greenish-white,  green,  olive-green,  yellow,  and  brownish;  G.  =  2*219. 
Often  constitutes  seams  in  serpentine.  It  includes  most  of  the  silky  amianthus  of  serpentine 
rocks.    The  original  chrysotile  was  from  Reichenstein. 

10.  Picrolite  Hausmann  (Moll's  Efem.,  iv.  401,   1^08)  is  columnar,  but  fibres  or  columns  not  ' 
easily  flexible,  and  often  not  easily  separable,  or  affording  only  a  long  splintery  fracture ;  color 
dark  green  to  mountain-greeu,  greenish,  gray,  and  brown.     The   original  was   from   Taberg, 
Sweden. 

ife^^te  Breithaupt  (Ohar.,  113,  326,  1832)  is  picrolite,  consisting  of  separable  but  brittle  columns, 
of  a  greenish-white  color,  and  weak  pearly  lustre ;  H.  =  2— 2*5  ;  Gr.=2'52.  From  Schwarzenl^erg. 
Passes  into  a  laminated  variety. 

Ba'ttmorite  Thomson  (Phil.  Mag.,  xxii.  191,  1843)  is  picrolite  from  Bare  Hills,  Md.,  of  a  grayish- 
green  color;  silky  lustre,  opaque,  or  subtranslucent,  with  H.  =  2-5— 3. 

E.  CRfSTALLiZED  Serpexti.ve.  The  observed  crystals  are  all  pseudomorphs.  The  most  com- 
mon have  the  form  of  chrysolite,  and  the  annexed  figure  represents  one 
of  this  kind.  Rose  has  observed  some  crystals  which  were  still  partly 
dirysolite.  Delesae  states  that  the  serpentine  of  Odern  graduates  into 
feldspar,  and  appears  to  have  been  derived  from  the  alteration  of  that 
mineraL  Other  kinds  are  pseudomorphs  after  pyroxene,  amphibole, 
spinel,  chondrodite,  garnet,  phlogopite,  spheue,  and  chromic  iron. 
Eren  the  foliated  and  fibrous  kinds  may  be  partly  pseudomorpiious.  If 
marm4>lik  or  ihermophyUiie  is  truly  crystallized  serpentine,  as  seems 
probable,  the  crystallization  of  the  species  is  actually  micaceous^  like 
that  of  chlorite  and  talc. 

F.  Serpentine  Rocks.  Serpentine  often  constitutes  rock-masses. 
It  frequently  occurs  mixed  with  more  or  less  of  dolomite,  magnesite,  or 
ctilcite,  making  a  rock  of  clouded  green,  sometimes  veined  with  white 
or  pale  green,  called  verd-antique,  or  ophioliie,  Ophiolite  is  styled  by 
Hunt  (1)  dofom'Uc,  (2)  magnesiiic^  or  (3)  ca^lciiic^  according  as  the  ser- 
pentine is  mixed  with  dolomite,  magnesite,  or  calcite.  Serpentine  rock 
is  sometimes  mottled  with  red,  or  has  something  of  the  aspect  of  a  red 
porphyry ;  the  reddish  portions  containing  an  unusual  amount  of  oxyd 
of  iron.    Any  serpentine  rock  cut  into  slabs  and  polished,  is  called  serpmiine  marhlt. 
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Oomp.— 0.  ratio  for  iffg,  Si,  fl^=3  :  4  :  2,  correBponding  to  2  Si,  3  I'lg,  2  fl= Silica  44*14^  mag- 
nesia 42*97,  water  12*89.  Formula,  as  commonlj  written,  2  \}g  Si+  Mg  "&*.  Bnt  as  chrysolite  is 
especially  liable  to  the  change  to  serpentine,  and  chrysolite  is  a  uniaflicaU,  and  the  change  consiata 
in  a  loss  of  some.Mg,  and  the  addition  of  water,  it  is  probable  that  part  of  the  water  takes  the 
place  of  the  lost  Mg,  so  that  the  mineral  is  essentially  a  hydrated  chrysolite  of  the  formula  (f  Mg-r- 
^  ^)*  Si  +  i  I^.  The  relation  in  0.  ratio  to  kaolinite  and  pinite  corresponds  with  this  view  of  tbs 
formula. 

Analyses:  A.  Massive  Serpentine.  1,  Hartwall  (Jahresb.,  iz.  204);  2,  Scheerer  (Pogg.,  IzriiL 
828);  3,  Hermann  (J.  pr.  Ch..  mil  499);  4,  Gcnth  (Am.  J.  Scl,  II.  xzxiii.  I'Ol);  5,  Kersten  (J. 
pr.  Ch.,  xxivii.  167);  6,  Hisinger  (AfhandL,  iv.  341);  7,  LychneU  (Ak.  H.  Stockh,  1826.  175); 
8,  Jordan,  9,  Marchand  (J.  pr.  Ch.,  xxxii  4»9);  10,  Mosander  (Ak.  H.  Stockh.,  1825,  227):  11, 
LychneU  (1.  c.);  12,  18,  14,  Schweizer  (J.  pr.  Ch.,  xiiii.  378);  15,  Haughton  (Phil.  Mag.,  IX.  x. 
253);  16,  LychneU  (L  c.);  17,  C.  W.  Hultmark  (J.pr.  Ch.,  Ixxix.  878);  18,  A.  E.  Arppe  ( Act  Sec. 
Fenn.,  vL,  and  Verb.  Min.  St.  Pet,  1862,  149);  19,  20,  Haughton  Q.  c);  21,  v.  Merz  (Nat  Gea. 
Zurich,  1861) ;  22,  Vanuxem  (J.  Ac  Sci.  PhUad.,  iii.  183) ;  2::,  LychneU  (L  c.) ;  24-27,  T.  &  Hunt 
(Rep.  G.  Can.,  1851,  1857,  1863);  28,  29,  0.  T.  Jackson  (Proc.  Bost  Soc.  N.  Hist,  1856);  30, 
Sharpies  (Am.  J.  Sci.,  IL  xlii.  272);  31-38,  T.  8.  Hunt  (L  c);  34,  B.  A.  Manice  (priv.  contribJ: 
85,  (EUacher  (Jahrb.  G.  Reichs,  1857,  358);  36,  Smith  &  Brush  (Am.  J.  Sci^  IL  xv.  212);  37, 
B.  S.  Burton  (priv.  oontrib.). 

B.  Lamellar  Serpentine,  88,  Brush  (Am.  J.  Sci.,  11.  xxiv.  128);  39.  Stockar-Escher  (Kenng. 
Uebers.,  '66-'57,  72);  40,  H.  v.  GUm  (Ber.  Ak.  Wien,  xxiv.  287);  4I,l7anof  (Jahresb,  xxv.344); 
42,  43,  Schweizer  (I.e.);  44,  v.  Merz  (1.  c);  45,  46,  Smith  k  Brush  (Adl  J.  ScL,  IL  xv.  212);  47, 
Hermann  (J.  pr.  Ch.,  liil  31);  48,  Delesse  (Ann.  d.  M.,  IV.  xiv.  78). 

C.  Thin-foliated  Serpentine.  49,  Garrett  (this  Min.,  1850,  692);  50,  LychneU  (1.  c);  51,  Shepard 
(Min.,  i.  292,  1835);  52,  53,  Vanuxem  (J.  Acad.  Sci.  PhUad.,  iii.  133);  54,  Hermann  (J.  pr.  CL, 
xlvi.  230);  65,  Arppe  (AnaL  linska  Min.,  27);  56,  Hermann  (J.  pr.  Ch.,  Ixxiii.  218);  57,  North- 
cote  (Phil.  Mag,  IV.  xvl  263,  J.  pr.  Ch.,  Ixxvi.  253). 

D.  Fibrous  or  columnar  varieties.  58,  Stromeyer  (Unters.,  365) ;  59,  list  (Ann.  Ch.  Pharm., 
Ixxiv.  241);  60,  LychneU  (L  c);  «1,  Rammelsberg  (3d  SuppL,  107);  62,  Brewer  (this  Min.,  1S50, 
fi92);  G:<,  v.  Kobeil  (J.  pr.  Ch.,  ii,  297);  64,  Brush  (this  Min.,  1854,  v83);  65,  Reakirt  (Am.  J. 
Sci.,  II.  xviii.  4HM  ;  66,  Delesse  (1.  c);  t>7,  Hultmark  (J.  pr.  Ch.,  Ixxix.  378);  68,  Schaffgotsch 
(Rose,  Reise  Ural,  i.  245);  09,  Gilm  (Ber.  Ak.  Wien,  xxiv.  287);  70,  Schweizer  (1  c);  71,  Kiilin 
(Ann.  Ch.  Pharm.,  lix.  ^tt9);  72,  Plattner  (Prob.  Loth.,  2d  edit,  211);  73,  Kiihn  (1.  c);  74,  De- 
lesse (Th^se  AnaL,  24) ;  75,  T.  S.  Hunt  (Rep.  G.  Can.,  1866,  205) ;  76.  Hunt  (ib.,  1863,  472) ;  77, 
Thomson  (Pha  Mag.,  xxil  193);  78,  E.  Schmidt  fJ.  pr.  Ch.,  xlv.  14) 


A.  Massive  Serpentine, 
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12-02=- 100  HartwaU. 
12*61=99-62  Scheerer. 
13-75=100  Hermann. 
9*55,  An  tr.,  Ni  0-j7,  Ca  0*02, 
chromic  iron  0*57=100*88  Genlh 
12-87,  Mn  0*5,  Na  0-42,  Ca,  bit  ir 
=99*73  Kersten 
12-45,  Ca  0*60=97*81  Hisinger. 
11-68,  C,  bit  8-4-2  =  100-28  Lychn 
13*54=98-95  Jordan. 
18-86,  biu  0-3=99-94  Marchaud. 
12*38,  C  0*89=99-97  Mosander. 
11-29,  C,  bit.  3*42  LyOineU. 
13-67  =  1 00*95  Schweizer. 
14*73=100-88  Schweizer. 
13*11=100  Schweizer. 
12*64  =:99'84  Haughton. 
12-33,  C  l-03LrchnelL 
12*91,  C  0*48  Hultmark. 
12*79,  k  0-48=99-69  Arppe. 
13*36,  C  2-00=98*99  Haugrh'ou 
1416=99*09  Haughton. 
13-60=  100-86  V.  Mora. 
14-38= 97  *x8  Vanuxem. 
11-42=99-95  LyclmelL 
18  35,  isi  0-26,  €r  <r.=10O  Hun 
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C.  Thin-foliated  Serpenime, 
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14-72,»n  2-25=99-84  StromeyeB. 

59.  Reiclienstein,  " 

44-61 

2-63 

39-75 

12-67=99-66  last 

60.  Taberg,            " 

40-98 

0-73       8-94 

88-44 

12*86,  C  1-73=98-68  Lyclmea 

61.  Texas,  Pa.,      " 

43-79 

2-05 

41-03 

12-47=99-34  Rammelsberg. 

Cy  .*.                   '*                 ** 

44-25 

4-90       3-67 

34-00 

12-82,  NI  0-69=99-83  Brewer. 

♦'.3!  Reichenstein,  CkryaoiUe 

43-50 

0-40       2-08 

40-00 

18-80=99-78  Kobell 

04.  X.  Haren,  Ct,       '* 

44-05 

2-63 

89-24 

13-49=99-31  Brush. 

6:>.  MontvUle,  N.  J.,    " 

42-62 

0-38       0-27 

42-67 

14-26=10019  Reakirt 

00.  Vosges,                 ** 

41-58 

0-42       1-69 

42-61 

13-70=100  Delesse. 

67.  &ila,                       " 

41-08 

1-43       1-25 

42-3t 

18*72,  An,  C  /r. =90-74  Hultm. 

rts.  Gornoscbit 

43-78 

0-81       6-11 

37-72 

11-63=100  Schaffgotsch. 

C9.  Pregratten,  Tyrol 

42-81 

0-62       6-98 

88-71 

12  64  =  100-04  Gilm. 

70.  ZUlerthal 

41-69 

1 56       207 

40-38 

12-82=98-47  Schweizer. 

Tl.  Schwarzenberff,  MOaxiU 

43-48 

2-20 

41-00 

12-95=99-63  Kuhn. 

7.'.           "                      ** 

48  60 

6-10!?e2-80 

34-24 

12*67=99-41  Plattner. 

Ta.  Reichenstein,          •* 

44*48 

2-84 

40-60 

12  86=99-77  Kuhn. 

T4.            •*                        •* 

42-1 

0-4        3-0 

41-9 

13-06=100  Delesse. 

'....  Petite  Kation,  Can. 

48-66 

1-46 

41-67 

13-48=100-16  Hunt 

TC.  Bolton,  Canada 

,       43-70 

3-51 

40-68 

12-45= 100-34  Hunt 

17.  Bare  Hills,  Balthnorite 

40-95 

l-oO     10-06 

34-74 

12-60=99-80  Thoman? 

78.  Z.bUts.  Asbeiku 

43-70 

2-76     10-03 

29-96 

^^''%A^^f^mg§^' 
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In  anal.  3,  a  =  2-57;  12.  G.= 2-546- 2-563;  18,  G.=2-547;  24,  G.=2-597;  26,  G.=2-546,  40, 
G.=2593;  41,  G.=2-56;  44,  H.=3-6;  48,  G.  =  2-644;  64,  G.=2-4D;  '?6,  G.=2-6.7.  Na  34 
accompanies  the  cbiysotile  of  No.  65. 

On  composition  of  serpentine  rocks,  and  of  the  carbonate  mixed  with  serpentine  in  verd' 
antique  marble,  see  Jackson  in  Proc.  N.  H.  8.  Bost,  1856,  and  Am.  J.  Sci.,  II.  xxiiL  123;  T.  & 
Hunt,  Am.  J.  Sci.,  TI.  xxvi  234,  and  Logan's  Rep.,  1863,  p.  609 ;  also  HaugJUon,  PhiL  Mag.,  IV. x. 
253,  where  he  gives  the  composition  of  the  red  base  of  a  '*  serpentine  porphyry,"  so  called 
because  of  its  aspect;  C,  Schmidt,  Ann.  Ch.  Pharm.,  cii.  190,  on  the  rock  near  the  Tuscan  boric 
acid  fumaroles. 

An  impure  serpentine  from  Aker,  Sudermannland,  transparent  and  yellowish,  afforded  iTch- 
nell  (Ak.  H.  Stockh.,  1826)  Si  36-28,  *l  18-73,  f'e  1  79,  Mg  35-35,  fl:  7-x,3,  C  and  bitumen  6-^b= 
99'76.    Berzelius  referred  it  to  pyrosderite. 

Von  Hauer  analyzed  a  mineral  ftrom  near  Baltimore,  which  he  calls  haltimoriie,  that  afforded 
him  (Jahrb.  G.  Reichs.,  1853)  Si  2715,^Xl  18-54,  Ca  15-08,  Mg  2H-()0,  fl  13-23=lo().  G.  J  .Brush 
found  in  Hie  meiaaite  of  Schwarzenberg  (priv.  contrib.)  only  0-78  p.  c.  of  ^  with  45  03  Si,  and 
2-98  Pe. 

Nuttall  gave  the  following  incorrect  analysis  of  the  marmolite  of  Hoboken  in  connection  with 
his  first  description  of  the  mineral  (Am.  J.  ScL,  iv.  21,  1822):  Si  860,  Mg  46*0,  Oa2-0,  Fe  and 
€r  0-5,  II  15-0. 

Siromeyer  found  of  oxyd  of  nickel  0-32  to  0*45  p.  c.  in  the  serpentine  of  Roraas ;  0*30  in  that 
of  Sundal ;  and  0-22  in  that  of  Saxony.  LynchneU  obtained  2-24  p.  c.  from  one  serpentiDe, 
Hunt  has  detected  it  in  the  serpentine  of  the  Green  Mountains  generally,  that  of  Roxbury,  Vt,  of 
New  Haven,  Ct.,  of  Hoboken,  N.  J.,  of  Cornwall,  Eng.,  of  Banffshire.  SootL,  of  the  Vosgep,  Tr.; 
but  none  in  the  ophiolites  of  the  Azoic  (Laurentiau)  rocks  of  Canada,  or  the  serpeutine  of 
Easton,  Pa.,  or  of  the  wax-yeUow  variety  of  Montville,  N.  J.,  or  an  olive-green  from  Phillips- 
town,  N.  Y.,  or  a  yellowish-green  from  Newburyport,  Mass.,  having  G.= 2-551.  See  also  anal 
4,  45-47,  62. 

Pyr.,  etc. — In  the  closed  tube  yields  water.  B.B.  fuses  on  the  edges  with  diflBculty.  F.r=6. 
Gives  usually  an  iron  reaction.  Decomposed  by  muriatic  and  sulphuric  acids.  Chrysotile  leaves 
the  silica  in  fine  fibres. 

Obs. — Serpentine  often  constitutes  mountain  masses.  It  is  a  metamorphic  rodt,  it  resuUi::g 
from  the  alteration  of  other  rocks,  and  mostly  of  those  of  sedimentary  origin ;  and  is  of  various 
periods  in  origin,  from  the  Azoic  age  upward. 

Cry-stals  of  serpentine  (pseudomorphous)  occur  in  the  Fcssa  valley,  Tyrol;  near  Miask  at  Lake 
Auschkul,  Barsovka,  Katharinenburg,  and  elsewhere ;  in  Norway,  at  Snarum ;  etc.  Fine  precious 
serpentines  come  from  Fahlun  and  Gulsjo  in  Sweden,  the  Isle  of  Man,  the  neighborhood  of  Port- 
soy m  Aberdeenshine,  in  Cornwall,  Corsica,  Siberia,  Saxony,  etc.  The  names  of  many  localiiies 
are  given  above. 

In  N.  America,  in  Maine^  at  Deer  Isle,  precious  serpentine  of  a  light  green  color.  In 
VermoJii,  at  New  Fane,  Cavendish,  Jay,  Roxbury,  Troy,  West  field.  In  Mass,,  fine  at  Newbury- 
port ;  at  Blanford  with  schiller  spar,  and  the  marmolite  variety ;  also  at  Westfield,  Middlcfif*  i, 
Lyunfield,  Newburyport,  and  elsewhere.  In  li.  Island,  at  Newport :  the  bowenite  at  Smithtitiii. 
In  Conn.,  near  New  Haven  and  Milford,  at  the  verd-antique  quarries.  In  N.  York,  at  Fhillipstown 
in  the  Highlands;  at  Port  Henry,  Essex  Co. ;  at  Antwerp,  Jefferson  Co.,  in  cr^'stals;  at  Syracuse, 
east  of  Major  Burnet's,  interesting  varieties ;  in  Gouverneur,  St.  Lawrence  Co..  in  crystals,  ani 
also  in  Kossie,  two  miles  north  of  Somerville ;  at  Johnsburg  in  Warren  Co  ;  Davenport's  Ncvk. 
Westchester  Co.,  affording  fine  cabinet  specimens :  in  Cornwall,  Monroe,  and  Warwick,  OraL?' 
Co.,  sometimes  in  large  crystals  at  Warwick;  and  from  Richmond  to  New  Brighton,  Rich  mo:  i. 
Co.  In  N,  Jei'sey,  at  Hoboken,  with  brucite,  magnesitc,  etc.,  and  the  marmolite  variety;  al<o  st 
Frankfort  and  Bryan ;  at  Montville,  Morris  Co.,  silky  fibrous  (chrysotile)  and  re1dnalkte,'with  cwb- 
mon  serpentuie.  In  Penn.,  massive,  fibrous,  and  foliated,  of  various  colors,  purple,  brown,  green, 
and  gray,  at  Texas,  Lancaster  Co. ;  also  at  Nottingham  and  West  Goshen,  Chester  Co. ;  at  West- 
chester, Chester  Co.,  the  witliamsite ;  at  Mineral  Hill,  Newtown.  Marple,  and  Middletown,  E>r > 
ware  Co.;  a  variety  looking  like -meerschaum  or  lithomarge  at  Middletown;  at  Easton,  pstudo- 
morphous  after  pyroxene  and  amphibolo.  In  Maryland,  at  Bare  Hills ;  at  Cooptown,  Harfnrd  C^^- 
with  diallage ;  also  in  the  north  part  of  Cecil  Co.  In  Canada,  at  Orford,  Uani,  Bolton,  etc  h 
X.  Brunswick,  at  Crow's  Nest  in  Portland. 

Serpentine  admits  of  a  high  polish,  and  may  be  turned  in  a  lathe,  and  is  sometimes  employed 
as  a  material  for  ornaments,  vases,  boxes,  etc.  At  Zoblitz  in  Saxony,  Bayreuth,  and  in  FniDC»:»tiii 
several  hundred  persons  are  employed  in  this  manufacture.  '  Verd-antique  marble  is  clouded  witj 
g^een  of  various  shades,  and  is  a  beautiful  material  for  table  and  ornamental  indoor  work.  Ex- 
posed to  the  weather  it  wears  uneven,  owing  to  its  uuequal  hardness,  and  soon  loses  its  polielted 
surface. 

The  namec  Serpentifie,  Ophite,  Lapis  colvJbrinus,  allude  to  the  green  serpent-like  clouding  of  tbe 
oentine  marble.     RetinaUte  is  from  pcnvfi,  resin ;  Picroliie,  from  rtcptff,  btiter,  in  allusion  to  die 
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mn^rnesia  (or  Blttererde)  present;  ThemiophyUiU^  from  BloHt^^  heal^  and  ^oXAov,  leaf,  on  account 
of  ihe  exfoliation  when  heated;  Chrysotile^  from  x*'^''^^}  golden,  and  riXof^  Jibroiis ;  Meiaxite,  from 
.<  -i^i,  silk;  MamwlUe,  from  futpftai^ut^  I  shine,  "in  allusion  to  its  pearly  aud  somewhat  metallii 
lustre  "(Nuttall). 

Artil — Formed  bj  A.  Gages  in  a  transparent  amorphous  mass,  by  placing  a  solution  of  gelat- 
inous silicate  of  magnesia  in  a  dilute  solution  of  potash.  It  is  deposited  after  soiie  months'  staud- 
iug.    (Rep.  Brit.  Asso&,  1863,  203.) 

412.  Bastitb.  or  8cHiLLF.li  Spar.  (Talkart  v.  Trebra,  Erfahr.  Inn.  Gebirge,  97,  1786.  Schil* 
lerspath  (fr.  Baste)  ifeyer,  Crell's  Ann.,  1786,  L  3»6,  ii.  147.  Schillerstein  WetJi.,  180i»,Ludw.,  50, 
ISOJ.  Diallage  pL  K,  Tr.,  1801.  Metalloidal  diallage  pt  Bastit  Haid.j  Handb.,  523,  1845.) 
Ristite  is  an  impure  foliated  serpentine,  occurring  imbedded  in  serpentine  rock,  and  is  supposed 
to  be  a  result  of  the  alteration  of  a  foliated  mineral  of  the  Pyroxene  group,  as  long  since  announced 
by  G.  Rose.  That  of  Baste,  the  original  locality,  was  derived,  according  to  Streng,  from  the 
eustatite  (protobastite)  of  the  region  (see.  Enstatitb,  p.  208).  It  has  H.=3-5— 4 ;  G.  =  2-5— 2*76 ; 
lustre  metallic  pearly,  bronze-like  (to  which  the  Grerman  name  schifler  alludes),  to  vitreous,  and 
color  leek-green  to  olive*  and  pistachio-green,  and  pinchbeck-brown.  Besides  the  direction  of 
perfect  cleavage,  there  are  two  inclined  to  one  another  about  87"  (Naumann),  which  is  the  cleav- 
age of  enstacite  and  hypenrthene.  According  to  Descloizeaux.  it  is  probably  orthorhombic,  and 
Lis  a  negative  bisectrix,  which  is  normal  to  the  plane  of  cleavage,  and  gives  for  the  axial  diver- 
•^jacb  60  to  70".  A  kind  from  Todtmoos  in  the  Schwarzwald  is  thin  foliated  oleavablo,  and  has  a 
dark  green  color,  but  is  metallic  pearly  on  the  cleavage-face;  U.=3*4;  G.=2'55;  and  shows 
under  the  microscope  in  polarized  light  that  it  is  not  homogeneous.  I 

Analyses:  1,  2,  Kohler  (Pogg.,  xi.  192);  3,  W.  Hetzer  (C.  E.  Weiss,  Pogg.,  cxix.  446) : 


gi    £1 

•^ 

i'e 

Mn      Mg 

Ca 

i,:s^a  S 

L  Baste,  cryst        4390     1*50 

2-37 

10-78 

0-55     2600 

2-70 

0-47     12-42=100  69. 

2.       "       WMWSttw    42-86     217 



13-27* 

0-85     28"JO 

0-63 

1207  =  100-25. 

3.  Todtmoos       (f)  43-77     6-10 



7-14 

lio-92 

1-17 

2-79b     8-61  =  100-40. 

*  With  some  Cr'O*- 

*  1-67  C  0*  plu 

s  118  o 

rg.subBt. 

Id  the  closed  tube  it  affords  ammoniacal  water.  B.B.  becomes  brown  and  is  slightly  rounded  on 
the  thin  edges.  With  borax  reactions  of  iron.  Imperfectly  decomposed  by  muriatic  acid,  com- 
pletely so  by  sulphuric.  A  miueral  resoiubling  schiller  spar  occurs  in  serpentine  in  Middle  town, 
Delaware  Co.,  Pa. 

Phcbsiine  (Phiistin  Brelth.,  Char.,  29.  18(>,  1828,  115,  1832)  resembles  somewhat  schiller  spar, 
ana  according  to  Breithaupt,  is  altered  bronzite.  It  is  foliated,  but  the  cleavage  is  not  very  easy ; 
11— I  — U;  G.  =  2'825;  lustre  pearly ;  color  yellowish-gray;  feel  greasy,  talc-like.  It  is  from 
Kupferberg  in  the  Fichtelgebirge,  and  occurs  distributed  through  serpentine.  It  has  not  been 
ai.aJyzed. 

413.  DEWUYLrm.     Emmons,  Man.  Min.  and  GeoL,  1826.    Gymnite  Thomson,  PhiL  Mag., 

xxU.  191,  1843. 

Amorphous,  and  having  some  resemblance  to  gum  arable,  or  a  brownish 
or  vellow  resin. 

il.=2--3-5.  G.=:2-246,  Middlefield,  Shepard  ;  2-19-2-31,  Bare  Hills, 
Tyson;  2*216,  ib.,  Thomson;  1-936— 2-155,  Tyrol,  (EUacher.  Lustre 
irreasy.  Color  whitish,  yellowish,  wine-vellow,  greenish,  reddish.  Trans- 
lucent.     Brittle,  and  often  much  cracked. 

Oomp.— O.  ratio  for  ft,  Si,  tL=2  :  8  :  8.  Formula (| J^g-hi It) Si  +  J fl:=Silica 402, magnesia 
35-7,  water  241  =  100. 

Analyses:  1,  Shepard  (Am.  J.  Sci.,  xviii.  31,  1830,  analysis  imperfect);  2,  Brush  (this  Min., 
23»ts  1854),  3,  Thomson  (Pha  Mag.,  1843,  191);  4,  (Ellacher  (ZS.  G.,  iiL  222);  6,  v.  Kobell 
(Mtinch.  gcL  Anz,  1851,  xxxiil  1);.6,  Widtermann  (Jahrb.  G.  Beichs.,  iv.  525,  1853);  % 
Haoshofer  (J.  pr.  Ch.,  xuix.  240): 


Si 

Mg        fl 

Pe 

1.  :&fiddlefield 

40 

4a         20 

=100  Shepard. 

£  Texas,  Pa. 

43*15 

85-95     20*25 

— ,  atl  <r.=99-35  Brush. 
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3.  Bare  Hins,  Md.        40*16 

36-00 

21-60 

4  Tyrol,  Fleims  VaL    40-40 

86-85 

22-60 

6.      "          "        "       41-60 

38-30 

20-60 

«.       "          «'        "(1)40-82 

36-06 

21-72 

7.  Passau                     45-6 

34-6 

20-0 
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§i         ]i[g        ft        l^e 

1-16,  Ca  0-80,  Xl  <r.= 99-72  Thomflon. 
0-38,  apatite  0-78=100  CEllacher. 

=UiO-30KobelL 

0-4-2,  C  0-69 =99-61  Widtermaniu 
— =100*  Haushofer. 

*  After  sepftrAtion  of  478  Gu  0  C o',  0-86  Fe* 0*. 

G.  of  anaL  6=2*186;  of  anaL  7,  2-107. 

Pyr.,  etc. — In  the  closed  tube  gives  ofif  much  water.  B.B.  becomes  opaqae,  and  flisos  on  tb< 
edges.     Decomposed  by  hydrochloric  acid. 

Obfl. — Occurs  with  serpentine  at  the  localities  above  mentioned. 

Named  after  Prof.  Chester  Dewey.  The  gymnite  of  Thomson,  named  from  Y*f^  nakedf  in 
aUusion  to  the  locality  at  Bare  Hills,  Md.,  is  the  same  species. 

Thomson  found  in  another  mineral  from  the  United  States,  labelled  Deweylite  ((x.=2-0964),  §i 
60-70,  Mg  23-65,  ft  20*60,  Xl  8-55,  *^e  1-70  (Am.  J.  ScL,  xxxl  178);  and  in  another  allied  min- 
eral, Si  41-42,  Mg  23-53,  &"a  6-26,  ft  19-86,  Xl  447,  €e  3-67,  ^e  1r. 

Artif. — Formed  by  A.  Gragos  by  the  method  mentioned  under  Ssbpbntinb  (p.  466). 

414.  OBROUTE.  Kerolith  BreWiavpt,  Cliar.,  145,  254,  1823.  Cerolith  Gloek.,  1881.  Kerolite. 

Massive,  reniform,  compact  or  lamellar. 

H.=2— 2*5.  G.=2'3— 2*4.  Lustre  vitreous  or  resinous.  Color  greenish 
or  yellowish-white,  yellow,  reddish.  Streak  uncolored.  Transparent — trans- 
lucent.  Feel  greasy.   Fracture  conchoidal.   Does  not  adhere  to  the  tongue. 

Oomp. — 0.  ratio  for  ift,  §i,  !]9[=1  :  2  :  H ;  formula,  if  two-thirds  of  the  water  is  basic,  (i  H  + 
i  Mg)  §i+i  aq ;  making  it  thus  a  unisilicate  like  deweylite,  which  species  oerolite  closely  resem- 
bles in  physical  characters.  It  differs  in  composition  from  aphrodite,  however,  only  in  containing 
half  more  water.    Analyses  :  1,  2,  Kiihn  (Ann.  Gh.  Pharm.,  lix.  368) : 

Si       Mg       ^ 

1.  Saesia    47*34    29*84    21 04=98-22  Kiibn. 

2.  "         46-96     31-26     21-22=99-44  Kiihn. 

Maak  obtained  (Schw.  J.,  Iv.  1829)  for  the  same  mineral  Si  37-96,  Xl  12-18,  ftg  18-02,  tl  31-OC 
=99*15.  But  Kiihn  states  that  he  and  his  laboratory  pupils  found  no  alumina,  and  that  Maak's 
analysis  must  be  incorract.  Kuhn  dried  his  mineral  at  100°  G.  before  the  analysis,  and  beuce  t!)e 
less  water. 

Pyr.,  etc. — B.B.  blackens,  but  does  not  fuse. 

Obs. — From  Frankenstein  in  Silesia,  associated  with  serpentine,  and  also^  according  to  KiUhn, 
bnicite.    Breithaupt  unites  deweylite  to  cerolite. 

Moiling  obtained  for  a  mineral  from  Zoblitz,  similar  to  the  above.  Si  47*18,  Mg  36  18,  1^  11*50, 
£l  2*67,  te  2*9*2=  100-26  (Ramm.,  1st  Suppl.,  79).  Hermann  obtained  for  an  apple-green  variety 
from  Lake  Itkul  (Bull.  Soc.  :Nat  Mosc,  zzxvlu.  481),  Si  47*06,  iii  2-80,  Ag  31*81,  £[  18-33=100. 
G.=2-27. 

The  name  Oerolite  is  fh>m  cDpdf,  wax^  and  ^iBju 

416.  HYDROPHTTZI.    Svanberg,  Ak.  H.  Stockh.,  1839,  Pogg.,  11  626.    Jenkinalte  STugMird, 
Am.  J.  ScL,  II.  ziiL  392,  1862.     Eisengymnit. 

Massive ;  sometimes  in  fibrous  crusts. 

H.=2-5— 3-5.  G.=2-65,  hydrophite;  24—2*6,  jenkinsite.  Lustre 
feeble,  subvitreons.  Color  mountain-green  to  blackish-green.  Streak 
paler.     Translucent  to  opaque. 


iron. 


Comp. — Same  as  for  deweylite,  except  a  replacement  of  part  of  the  magnesia  by  protoxyd  of 
an.    Analyses  :  1,  L.  Svanberg  (L  c) ;  2,  3,  Smith  &  Brush  (Am.  J.  Sd.,  IL  xvi.  369) : 
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Si  Si  te  iln  itg        fi 

\.  BydrophUe       36*19  2*90  22*73  1*66  2108  16*08,  V  01 16= 100*7 55  S?anberg. 

2.  JenJdMtie          38-97  0*53  19-30  436  22*87  18-36=99-89  8.  A  B. 

8.           "                37*42  0*98  2060  405  22-75  13*48=99*28  S.  &  B. 

Smith  k  Brush  find  in  jenkinslte  the  oxygon  ratio  for  the  protozjda,  silica,  and  water,  8  : 4 :  2i, 
and  they  mention  the  nearness  to  both  hydrophite  and  serpentine.  Webflky  regards  hydrophita 
u  impure  mdaoate  (ZS.  G.  Ges.,  x.  284). 

Pyr.,  etc.— In  the  closed  tube  gives  off  water.  B.B.  blackens,  and  fUses  at  about  3  to  a  black 
magnetic  globule.  With  the  fluxes  gives  reactions  for  iron  and  manganese.  Decomposed  by 
acids. 

Obs. — Hydrophite  occurs  at  Taberg  in  Smaland ;  and  jenkinsite  at  O^Neil*s  mine  in  Orange 
Co.,  N.  Y^  as  a  fibrous  incrustation  on  magnetite. 

Named  HydrophUe  in  allusion  to  the  water  present;  and  Jenkirmte  after  J.  Jenkms  of 
Monroe. 

41 5A.  Dbbhatik  BreHhauptf  Char.,  104,  1832.    Mascive,  reniform,  or  !l^  crusts  on  serpentine, 
of  a  resinous  lustre  and  green  color.    Feel  g^asy ;  odor,  when  moistened,  argiUaoeous. 
CompogitUm,  according  to  Ficinus  (Min.  Ges.  zu  Dresden,  ii  215) : 

§i        M      te      An      %       Ca      if  a    1&,  C 

1.  35  80     0*42     11-33     2*25     2370     0*83     0*50     25-20=100'08. 

2.  40-17     0*88     14-00     1*17     19*33     0*83     1*33     22*00,  §  0-48=100*09. 

Formula  (Mg,  ^e)'  §i'+6  ^  ?,  but  probably  a  mixture.    B.B.  blackens  and  cradcs. 
JProm  Waldhoim  in  Saxony.    The  name  is  from  Hpfta^  skin^  alluding  to  its  occurrence  as  an 
incrustation. 

416.  aZSNTHITE.    Nickel-Gymnite  Genth,  KelL  A  Tiedm.  Monatsb.,  ill  487,  1851.    Genthite 
DcuiO,  Am.  J.  ScL,  XL  xUv.  256,  1867. 

Amorphous,  with  a  delicately  hemispherical  or  stalactitic  surface,  incrust- 

ing. 

H.  =  3— 4;  sometimes  (as  at  Michipicoten)  so  soft  as  to  be  polished 
under  the  nail,  and  fall  to  pieces  in  water,  (j. =2*409.  Lustre  resinous. 
Color  pale  apple-green,  or  yellowish.  Streak  greenish-white.  Opaque  to 
translucent. 

Comp. — O.  ratio  for  ft,  Si,  1^=2  :  3  :  8.  or  the  same  as'for  deweylite ;  formula  (f  (^Ti,  Mg)+i 
Tl)^  Sl-h^  fl,  being  a  nickel-gynmite.  Analyses:  1,  Genth  (L  c);  2,  T.  S.  Hunt  (Rep.  G.  Can., 
1863,  507): 

Si  ]?fi  i'e  Mg  Ca  -& 

1.  Texas,  Pa.  35-36        30-64        0-24        1460        0-26        19-09=100-19  Geuth. 

2.  Michipicoten  Id.      88-60        30-40        2-25  3-55        4-09         17*10,  Xl  8-40=99-89  Hunt. 

After  drying  at  a  temperature  above  lOO"  0.,  Hunt  obtained  (1.  c.)  Si  35-80,  ^i  32-20,  ft  12-20. 

Pyr.,  etc. — lu  the  closed  tube  bUckeus  and  gives  off  water.  B.B.  infusible.  With  borax  in 
O.F.  g«TCS  a  violet  bead,  becoming  gray  in  R.F.  (nickel).  Decomposed  by  muriatic  acid  without 
gelatiiiizin^. 

Oba. — From  Texas,  Lancaster  Co.,  Pa.,  in  thin  crusts  on  chromic  iron ;  and  from  Webster, 
Jacksoa  Co.,  N.  C,  with  chromic  iron  in  serpentine,  as  an  amorphous,  reniform,  apple*g^eon 
incrustation ;  on  Michipicoten  Id.,  Lake  Superior,  of  a  greenish-yellow  to  apple-green  color.  Also 
reported  from  near  Malaga,  Spain,  with  chromite  and  talcose  schist;  and  by  Wiser,  from  Saasthal 
In  the  Upper  Valais. 

JlOUvnle  Breith.  (B.  H.  Ztg.,  xviii  1,  1859)  may  be  essentially  the  above.  It  occurs  with  phos- 
phate of  nickel  at  R()ttis  in  Yoigtland,  in  amorphous  masses  and  reniform  incrustations,  apple- 
^reeu  or  emerald-green,  of  little  lustre,  translucent  to  subtranslucent,  but  opaque  when  earthy, 
iiith  H.  =  2— 2-25,  and  G.=2-358~2'370.  Winkler  deduces  the  formula  Ni  Si  +  ^  ft;  and 
publishes  as  the  result  of  his  analysis  (1.  c.)  Si  89-15,  il  4-68,  Fe  0-81,  iffi  85-87,  fl  11-17,  with 
L*o  0*67,  Cu  0-40,  P  2-70,  As  OSO.  But  his  summation  of  these  numbers  is  1007  9,  or  454  more 
llian  they  foot  up ;  and  there  is  here  an  unexplained  error.  The  mineral,  as  Brush  has  obsorvedi 
■  probably  xuckel-gymnite. 
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417.  SAFONITE.  Terra  porcellanea  particulis  impalpabilibus  mollis,  pt,  Brianzoner  Krita  pi 
SmectiB,  EngelskWaSklersk,  a  bwit  (Landpend  i  Cornwall),  Oronst,  75,  1758.  Seifenstein  (fir 
Gomwall)  Klapr.,  Schrift.  nat  Ges.  Berlin,  viL  168,  1787,  Beitr,  ii.  180,  r.  22.  Steatite  of 
Cornwall  Kirw.j  Mln.,  i.  152,  1794.  Soapstone  pt  Pierre  4  Savon  H.  Saponit  Svanberg,  Ak. 
H.  Stockh.,  1840,  153.  Piotine  Svanberg,  Pogg.,  lir.  267,  1841,  Ivit  165.  Thalite  Owen^  J.  Aa 
Philai,  U.  il  179,  1852. 

Massive.     In  nodules,  or  filling  cavities. 

Soft,  like  butter  or  cheese,  but  brittle  on  drying.  G.= 2-266.  Lustre 
greasy.  Color  white,  yellowish,  grayish-green,  bluish,  reddish.  Does  not 
adhere  to  the  tongue. 

O^mp. — A  hydrons  silicate  of  magnesia  and  alumina;  but  analyses  give,  natundly,  no  uniform 
lesults  for  such  an  amorphous  material.  Supposing  the  alumina  present  as  Aroo^tntte,  the  rest, 
according  to  most  of  the  analyses,  is  a  silicate  allied  to  aphrodite^  ss  if  the  mineral  were  a  mixture 
of  the  two.  Analyses:  1,  Klaproth  (1.  c);  2,  Svanberg  (1.  c);  3,  Haughton  (PhiL  Mag..  IV.  x 
253);  4,  Svanberg  (1.  a) ;  5,  6,  Smith  &  Brush  (Am.  J.  Scl,  II.  zvL  868) ;  7,  b,  Beakirt  and  Keyser 
(Am.  J.  Scl,  II.  xvii.  180): 


1.  Cornwall 

2. 

3. 

4.  Piotine 

6.  ThaliUi 

6.        " 

7. 


Si 
45-00 
46-8 
(i)  42-28 
50-89 
45-60 
48-89 
4407 


£1 
9-25 
8-0 
7-21 
9-40 
4-87 
7-23 
4-72 


44-66 


7-79 


Fe  Mg  Ca  If^a       &        £[ 

100  24-76  0-76  18-00=98-76  Klaproth. 

0-4  33-3  0-7  ll-0=H  0-2  Svanberg. 

29-70 18-92  Haughton. 

2-06  26-52  0-78 10-50 =100- 15  Svanberg. 

2-o9  24-10  107  0-46  20-66=98-84  Smith  A  Brush. 

2-46  2417  0-81  15  6t>= 99-22  Smith  &  Brush. 

1-70  21-49  3-76         undet  19*96  Reakirt 
26-60  • 


0*16    0-12    undeL  Keyser. 


*  Contains  some  lime. 


The  oxygen  ratio  for  %  R,  Si,  S,  in  1,  is  about  2  :  1  :  6  :  3^ ;  in  2,  8^  :  1  :  6i  :  2i ;  in  3,  3| : 
1  :  7  :  6i;  in  4,  2  :  1  :  5i  :  2 ;  in  5,  3^ :  1  :  8J  :  6^ ;  in  6,  2^ :  1  :  6j :  3.J ;  in  7,  5  :  1  :  llf  :  9. 

Pyr.,  etc. — B.B.  gives  out  water  and  blackens ;  thin  splinters  fuse  with  difficulty  on  the  edges. 
Decomposed  by  sulphuric  acid-  • 

Obs.— Owurs  at  Lizard's  I'oint,  Cornwall,  in  veins  in  serpentine ;  in  the  goodes  of  datolite  at 
Roaring  Brook,  near  New  Haven,  Ct. ;  in  the  trap  of  the  north  shore  of  Lake  Superior,  between 
Pigeon  I  oiut  and  Fond  du  Lac,  in  amygdaloid  {ikaliU  of  Owen) ;  at  Sv&rdsjo  in  Dalame  {piaUnt 
and  aaponite). 

Saponite  is  from  sapo,  soap;  and  piotine  from  iriQrni,faL 

Another  similar  mineral,  associated  with  chalilite  of  Thomson  in  amygdaloid  at  Antrim,  Ireland, 
afforded  von  Hauer  (Kenngott's  Min.  Not,  No.  11)  Si  441 1,  ^l  1090,  f'e  I'Oa,  Mg  13-01,  Ca 
6-74,  Mn  and  t  tr.,  ign.  24-07=9988;  oxygen  ratio  nearly  4^  :  3  :  13^  :  12;  or  for  R  +  S  and 
Si,  1 :  1-8.  It  has  11.= 2,  and  is  fragile;  lustre  waxy;  color  isabella-yellow,  or  brownish.  Softens 
or  slacks  in  water.    Soluble  in  muriatic  acid,  affording  pulverulent  silica. 


418.  PHOLBRTTB.    Pholerite  OuiUemin,  Ann.  d.  M.,  xl  489,  1825.    Pholerite  pt  of  many 
authors.    Pholerite,  Pelitische  Felsittuffe  von  Chemnitz,  A,  Knop.^  Jahrb.  Min.,  1859,  540. 

Orthorhombic.  In  rhombic  and  hexagonal  scales,  like  those  of  kaolinite. 
Occurs  clay-like  and  compact  massive,  consisting  of  an  aggregation  of 
scales. 

H.= 1—2-5.  G.=2-35 — 2*57.  Lustre  of  scales  pearly.  Color  white, 
grayisli-white,  greenish-white,  yellowish,  reddish-brown,  violet.  Doubly 
refracting,  Knop. 

Comp.— 0.  ratio  for  fi,Si,lt=3  :  3  :  2;  XPSi*+4fi=SiHca  19-8,  alumina  45-0,  water  15-7:= 
100.  Analyses;  1,  2,  GuiUemin  (1.  c);  8,  A.  Knop  (Jahrb.  Min.,  186*^,  640);  4,  J.  L.  Smith  (Am 
J.  ScL,  II.  xi.  58) ;  5,  Mallet  (Sbep.  Min.,  1857,  SuppL  to  Append.,  p.  !▼.): 
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1.  Fina 

2.  " 

3.  Ghenmitz 

4.  Schemnitz 

5.  Jackaonyille,  Ala. 


§i  &       9e       %       Ca       t 

42-93    4207 •*  

41-65     43-36     

39-34  45-90  

42-45     42-81     ir.  

4219     41-30      0-82     109 


1600=100  Guillemiiu 
15-0o=i00  Guillemin. 
14-76=100  Knop. 
12-92=9818  Smith. 
14'2u=9y60  Mallot. 


Pyr^etc — ^Yields  water.  B.B.  infusible.  Gives  a  blao  color  with  cobalt  solution.  Insoluble  in  acids 

Oba. — ^The  pholerite  of  Guillemin  was  from  nodulea  of  iron  ore  in  the  coal  mines  of  Fins,  Dept 
ol'Allier,  France.  The  Chemnitz  mineral  is  from  Xicderrabenstein  (and  also  at  Zeisigwald,  etaX 
where  it  constitutes  a  rock  called  by  Naumann  pelitische  felsiUuffe  in  the  Lower  Coal  formation ; 
it  is  various  in  color,  but  is  shown  to  consist  of  crystalline,  colorless,  doubly  refracting  scales. 
The  Schemnllx  is  the  gangue  of  diaspore,  and  it  may  be  kaolinite  impure  with  dia»pore.  The  Jack* 
soD?llle  Is  a  kaolin,  and  may  be  kaolinite ;  tho  analysis  afforded  4*86  of  free  silica,  and  0*90  of 
andecomposed  material  which  above  is  excluded. 

The  analyses  of  kaoliniU  have  been  referred  to  pholerite  under  the  idea  that  Guilleniiu's  analy- 
sis was  incorrect  But  ther  analysis  by  Knop  appears  to  show  that  there  is  a  speciea  with  the 
ph')lente  oompositioo,  but  not  difl'ering  from  kaolinite  in  its  physical  or  crysCallographic  characters. 

Named  from  ^«Ai;,  a  scald, 

41  s A  Terafolite  Glocker  (Grundr.,  544,  1839 ;  Terra  miraculosa  Sflxoni«  0.  RichVr,  1732 ;  Sax- 
cnwhe  Wundererde  of  old  Germ,  authors;  Kiseni^tehimark  Breith.^  Char.,  147,  182.'^  301,  1832). 
A  Knop  holds  (Jahrb.  Min.,  1859,  54.*\)  that  the  teratolite  is  an  impure  lithomarge-likc  pholerite, 
tl'selv  related  to  the  mineral  from  Chemnitz.  It  is  described  as  having  II.  =  2 — J^,  and  G.  =  2'49 
—lo;  color  varied  with  lavender  and  other  shades  of  blue,  and  spots  of  red.  and  rartly  poarl- 
i^ray.  It  is  from  an  aniygdaloidal  rock  overlaid  by  coal  strata  at  Planitz  near  Zwickau  in  Saxony, 
1 1  contains  much  oxyd  of  iron ;  but,  according  to  Knop,  probably  is  a  mixture  of  pholerite  with 
some  free  quartz,  pulverized  feldspar,  hydrate  of  iron,  carbonate  of  lime,  and  magnesia.  The  fol- 
lowing is  the  analysis  of  Schuler  (Freitsleb.  Orykt.  Sachs.,  Ileft  5): 


1.  Planitz 


gi 
41-66 


£1 
22-85 


Fe 
12-98 


Sin 

1-68 


Mg 
2-55 


Ca 

3-04 


0-93 


14-20  SchiUer. 


419.  KAOIjINITZS.  Talkerde  von  schu^pigcn  Theilen  (fr.  Sonne  Adit,  Halsbrucko,  near  Frei- 
berg) Wem^  Ueb,  218,  173t).  Erdiger  Talk  Ilojinann,  Bergm.  J.,  160,  1789;  Karst,  Tab.,  32, 
1^00.  ?  Talc  granuleux  K,  Tr.,  Hi.  1801.  Nacrite  pt.  Broiign.,  Min.,  i,  505,  1807.  SchuppigeJ 
Then  Karsi,  Tab.,  91,  1808.  Nakrit  Breiih.,  Char.,  94,  318,  1832.  Pholerite  pt.  many  authors. 
Kaolinite  S.  W.  Johnsm,  Am.  J.  Sci.,  II.  xliii.  :h51,  1S67. 

Medulla  Saxi,  Germ.  Steinmarck,  pL,  Agric.,  Interpr.,  460,  1 546  =  Lithomargo  pt  Karnat 
Brcitk^  Handb.,  iL  359,  1841  =  Steinmark  von  Rochlitz  Klapr.,  vL  285,  1815.  Terra  Samia, 
Collvrium,  Aster,  Plin,^  xixv.  63.  Marga  porcellana,  Leucargilla,  pt.,  Wd//.,  22,  1747.  Terra 
Porcellanea  OroTist^  73,  1758.  Porcelain  Clay.  Kaolin.  Porzellanerde,  Porzellanthon,  Germ. 
Irgiles  a  porcelaine  -fV.    Torre  a  foulon  pt  Fr.  =  Fuller's  Earth. 

Orthorhornbic.  /A  7=120°.  In  rhombic,  rhomboidal,  or  hexagonal 
>cales  or  plates ;  sometimes  in  fan-shaped  aggrega- 
tions; usually  constituting  a  clay-like  mass,  either 
i-^jiiipact,  friable,  or  mealy  ;  base  of  crystals  lined  (f. 
413),  arising  from  the  edges  of  superimposed  plates. 
Cleavage :  basal,  perfect.  Twins :  the  hexagonal 
plates  made  up  of  six  sectors. 

H.=l-2'5.  G.=2-4-2-63.  Lustre  of  plates, 
pearly  ;  of  mass,  pearly  to  dull  earthy.  Color  white, 
grayish-white,  yellowish,  sometimes  brownish,  bluish, 
or  reddish.  Scales  transparent  to  translucent.  Scales 
flexible,  inelastic  ;  usually  unctuous  and  plastic.  Op- 
tically biaxial ;  axial  plane  normal  to  the  base,  and 
to  a  side  of  the  hexagon ;  axes  quite  divergent ;  bisectrix  negative:  DescL 
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Var.— 1.  Argi'liform.  Soft,  clay-like;  ordinary  kcolinite ;  UDder  the  microscope,  if  not  witn 
ont,  showing  that  it  is  mtide  up  largely  of  pearly  scales.  The  constituent  of  most,  if  not  all,  pore 
kaolin.    G.~2-627,  fr.  Freiberg,  Breilh.;  f-H,  fr.  Sclineckenstcin,  Clarke. 

2.  Farinifoim.    Mealy,  hardly  coherent  consisting  of  pearly  angular  scales,  anal.  8-«,  9. 

y,.  Indurated;  Lithomarge  {Steinmark  Germ.).  Firm  and  compact;  H.= 2—2*5.  When  pui- 
^rerized,  often  shows  a  scaly  texture  (anaL  17-24).  G.=2'H,  fr.  Cainsdorf,  solid  var..  anal  i'S. 
7)iesite  of  Thomson  is  a  lithomarge  fh>m  Scotland,  used  sometimes  for  slate  pencils ;  H.=2'6 ;  G.-- 
2  ^S— 2-56 ;  color  milk-white. 

4.  Ferruginous ;  CamcU  Breith.  A  firm  lithomarge  of  a  reddish-white  or  flesh-red  color ;  the 
3olor  owing  to  the  presence  of  some  ozyd  of  iron  replacing  the  alumina ;  H.=2~3 ;  G. =2*543. 
Streak  colorless;  smooth  to  the  touch  (anal  16,  16).    Also  brownish-red  (anal  21). 

Oomp.— 0.  ratio  for  fi.  Si,  tL=3  :  4 :  2 ;  whence,  if  half  the  water  he  basic,  (i  fi*H-f  Xl)'  Si'; 
(as  usually  written,  3clSl''  +  2fi[)=Silica  46*3,  alumina  39*8,  water  13*9=100. 

Analyses:  1,  W.  S.  Ckrke  (Ann.  Ch.  Pharm.,  Ixzz.  122);  2,  Pisani  (0.  K,  liil  1072);  3,  R 
Miiller  (B.  H.  Ztg.,  zxiv.  386);  4,  Genth  (Am.  J.  Sci.,  IL  xxviiL  251);  6,  6,  Johnson,  Burton 
(Am.  J.  Sd.,  n.  xluL  354,  868) ;  7,  A  Knop  (Jahresb.,  7fc9,  1859);  8,  R.  Richter  (Fogg.,  xc  320); 
9,  Stolha  (J.  pr.  Ch.,  xciv.  116);  10,  Smith  (Am.  J.  Sci.,  li.  xi  58);  U,  Boussingault  (Ann. 
d.  M.,  III.  V.  654);  12,  T.  S.  Hunt  (Rep.  G.  Can.  1868,  4y5);  13,  Kiaproth  (Beitr.,  vi.  -275);  14, 
Baur  (Ber.  Ak.  Wien,  xxii.  693);  15,  Kiaproth  (Beitr.,  yi  285);  16,  Nascholz  (Ber.  lais  Dresden. 
1866,  138);  17,  Rammelsberg  (Min.  Ch.,  576);  18-21,  y.  Hauer  (Jalirb.  G.  Reichs.,  vii  129, 36i); 
22,  23,  Fikenscher  (J.  pr.  Ch.,  Ixxxix.  461);  24,  Rammelsberg  (L  c.);  25,  26,  R.  D.  Thomson  and 
Ridiardson  (Thom.  Miu.,  i.  244) : 


Si 

^ 

Fe 

Mg 

Ca 

fl 

1.  Sdmeckenstem 

46-76 

39*59 

0-94 

18-42=100*71  Chirk. 

2.  Lodeve,  Fr. 

47-0 

39-4 





_ 

14-4=100*8  Pisani. 

3.  Freiberg,  Sax. 

46-74 

89-48 





14*06=100-28  Miiller. 

4.  Tamaqua,  Pa. 

(1)  46*90 

89-60 



13*80,  isa  0*17  =  100  47»  Genth. 

5.  Summit  Hill,  Pa. 

45-93 

39-81 



_ 

14-02=99-76  Johnson. 

6.  Richmond,  Va. 

48*66^ 

35-61 







12*88,  undet.  2*95  =  lOo  Burton. 

7.  Zeisigwald.  Snx. 

49-91 

35-23 



[14-8rt]=lO0  Knop. 

8.  Altenberg,  Sax. 

45  63 

8«.«*b9 

0*60 

13-70=99*82  Richter. 

9.  Schlan,  Bohem. 

47-93 

36-78 



— - 

15-29=100  Stolba. 

10   Naxos 

44*41 

41-20 



.— . 

1-21 

13I4=99-96  Smith. 

11.  N.  Grenada 

450 

40*2 

—^ 



14  8=100  Boussingault. 

12.  Chaudiere  FaUs 

46-05 

38*87 



0-68 

0*61 

14O0=99-tib  Hunt. 

13.  Aue,      Kaolin 

46-00 

39-00 

0-25 



14-50=99-76  Kiaproth. 

14.  Zetclitz,     ** 

48-61 

88-90 





12  47=99*98  Bauer. 

16.  Rochlitz.  Camai 

45*25 

36*50 

2-75 



14*0n=98*50  Kkproth. 

16. 

45-09 

38- 13 

1-79 

019 



14-29,  alk.  0-5Jl=99-67  Nasdiold. 

17.  Rumpelsberg,       LiikonL  41  ;i'3 

40-23 



1*44 

12-36=100-36  Ramm. 

18.  Reuc,  Bohenu, 

ii 

4313 

39*6'i 

tr. 



tr. 

15-7 1=98  44  Hauer. 

19.  Saszka,  tvhiie, 

u 

45-19 

37-92 





(»*93 

15  01=9905  Hauer. 

20.       "       ytUow, 

(I 

44-37 

39-70 

tr. 



0-95 

15-58=100-55  Hauer. 

21.       »*       bnh.-red, 

It 

44-54 

33-00 

6-35 

0-51 

15-90=99-.SO  Hauer. 

22.  Cainadorf,  w.  friable, 

11 

45*82 

3y*42 





14*2G=90-60  Fikenscher. 

23.           •*         "  solid, 

(t 

46-2t) 

39-72 







1 3  -80 =99-7  2  Fikenscher. 

24.  Scblackenwald, 

<i 

43-46 

41*48 

0-37" 

1-20 

13*49=100  Ramm. 

26.  Tweed,  Tuesite, 

It 

44-80 

40-40 



0-50 

0-76 

13-50=99-45  Thomson. 

26.        ** 

41 

48  80 

40-10 

0-94 

0-55 

0-64 

14*21  =  Io0-i4  Richardson. 

*'  After  separating  oxyd  of  Iron  CIS,  Cft  0  O'iNL  by  muriaUo  acid  (GeDth).         ^  Contains  some  free  tfiUea. 

c 

NaO. 

Pyr.,  etc. — Same  as  for  pholerite. 

The  mineral  from  Chaudiere  FaUs  exfoliates  in  white  cauliflower-like  shapes  (Hunt). 

Obs. — Ordinary  kaolin  is  a  result  of  the  decomposition  of  aluminous  minerals,  especially  the 
feldspars  of  granitic  and  gncissoid  rocks  and  porphyries.  In  some  regions  where  there  rockshare 
decomposed  ou  a  large  scale,  the  resulting  clay  remains  in  vast  beds  of  kaolin,  usually  more  or 
less  mixed  with  free  quartz,  and  sometimes  with  oxjd  of  iron  from  some  of  the  other  mlLeralF 
present.  Pure  kaolinite  in  scales  often  occurs  in  connection  with  iron  ores  of  the  Coal  formation. 
It  sometimes  forms  extensive  beds  in  the  Tertiary  formation,  as  near  Richmond,  Ya.  Also  mek 
with  accompanying  diaspore  and  emery  or  corundum. 

Occurs  in  the  coal  formation  ut  Oache-Aprea  in  Belgium ;  also  in  the  same  at  Schlan  in  Bohemia, 
and  at  Rohe ;  in  argillaceous  schist  at  Loduve,  Dept  of  Herault,  Frauce ;  at  the  Einigkeit  niio* 
at  Brand,  near  Freiborg,  and  elsewhere  in  Saxony  i  aslotoliu  at  Dieudorf  (Bodenmais)  In  BaTariai 
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at  Zeisigwald  near  Chemnitz ;  as  the  gangue  of  topaz  at  Sdmeckonstein ;'  with  emery  and  mur 
garite  at  Naxos ;  aa  the  gangue  of  diaspore  at  Schemnitz ;  as  the  matorial  of  pseadomorphs  aAer 
pmsopite  at  Altenberg  (aiitd.  S\  showing  well  the  hexagonal  scales  (Johnson  A  Blake);  with 
floor  at  Zinnwald,  a  white  powdery  substance  consisting  of  hexag.  scales ;  at  Rochlitz  {camat)  in 
I  porpbyritio  rock ;  in  seams  in  an  argillaceous  rock  on  the  Tweed  {tuente\  tite  Latin  name  of 
which  place  is  Tttesis.  At  Yrieix,  near  Limoges,  is  the  best  locality  of  kaolin  in  Europe  (a  discovery 
of  1765);  it  affords  material  for  the  famous  Sevres  porcelain  manufactory.  The  dark-colorod 
day  of  Stourbridge,  England,  is  made  up  in  large  part  of  transparent  lammsB  (J.  A  B.). 

In  the  U.  Stales,  kaolin  occurs  at  Newcastle  and  Wilmington,  Del ;  at  various  localities  in  the 
liiDonite  region  of  Vermont  (at  Brandon,  etc),  Massachusetts,  Pennsylvania ;  Jacksonville,  Ala. ; 
Kdgcfield,  S.  C. ;  near  Augusta,  Ga. ;  and  Johnson  &  Blake  observed  transparent  hexagonal  scales 
abundantly  in  a  blue  fire<clay  lh>m  lit  Savage,  Md. ;  in  the  white  day  of  Brandon,  Vt.,  Beekroan, 
K.  Y.,  Perth  Amboy,  N.  J.,  Beading,  and  a  locality  in  Chester  Ck>.,  Pa.,  Long  Island,  and  in 
white  and  colored  clays  of  various  other  places.  Near  Richmond,  Ya.,  the  mealy  constitutes  a 
bed  of  considerable  extent 'in  the  Tertiary  formation;  at  Tamaqua  and  Summit  Hill  in  Cnrbon 
Co„  Pa.,  it  occurs  in  the  Cool  formation ;  in  a  sandstone  of  the  Quebec  group,  just  below  the 
Chaudi^re  Falls,  filling  seams  or  fissures,  often  i  in.  thick,  having  an  unctuous  feel,  and  consist- 
ing of  minute  soft  scales. 

The  cfaaractenj  of  this  species  have  been  well  defined,  and  its  relation  to  kaolin  explained,  in  an 
artide  by  Johnson  k  Blake  (L  a),  by  whom  the  name  kaolinile  was  proposed  They  show  that 
Forchanmicr's  formula  for  kaolin  is  the  true  formula,  and  also  that  of  kaolinite ;  and  that  the  two 
are  oue  in  species  chemically  and  physic^y.  They  point  out  that  much  lithomarge  should  be 
indnded,  and  that  the  hexagonal  stades,  which  the  massive  mineral  presents  under  the  microscope, 
maj  be  detected  in  all  kaolin,  and  also  in  some  dark -colored  fire-clays,  although  much  mixed  with 
impurities.  They  also  show  that  the  plasticity  of  the  kaolinite  depends  on  the  fineness  of  the 
naterial,  and  that  kinds  not  plastic  in  water  may  be  rendered  so  by  fine  trituration.  They  suggest 
that  the  distinction  of  kaolinite  and  pholerite  may  disappear  on  farther  chemical  investigation. 

The  earliest  recognition  of  the  mineral  distinctively  is  by  Werner  in  1780  (1.  c),  who  placed  it 
mdertalc  It  afterward  took  the  name  of  earUiy  UUe,  ab  used  by  Hofimann  in  1789  (L  c).  The 
•CTite  Karsten  pronounced  it  a  scaly  clay  [schuppige  Tfwny  and  arranged  it  accordingly  in  1808 
(L  o ;  but  no  author  of  the  next  twenty  years  fully  adopted  his  view.  In  1807  Brongniart  made 
file  Rpecies  nacrite  (L  cX  for  a  fusible^  anhydrous,  ptarly  potaah-mica,  analyzed  by  Vauquelin 
(affording  Si  50,  Si  26,  Fe  6,  Ca  1*5,  tC  \1b\  aud  referred  to  it  doubtingly  the  earthy  to/c,  in  a 
note,  without  any  knowledge  of  it.  Hausmann,  in  1818  (Handb.,  5<)0),  says  that  the  schuppige 
fair  of  Andreasberg  in  the  Harz  (which  he  suys  is  wrongly  called  buUermilchsilber)  may  perhaps  be 
Khyfnge  HydrargilUte  (hydrate  of  alumina)  or  Thon^  but  an  analysis  was  needed  to  decide  it.  Uoff- 
Bacn.  in  1815  (Handb.,  ii.  b,  268),  makes  it  his  first  variety  of  talc,  but  queries  its  nature,  and 
cites  an  analysis  by  John  of  a  hydrate  of  alumina. 

In  \i<Z2  (1.  c.)  Breithaupt  gave  the  Saxon  mineral  the  name  nacriie  (nakrit),  without  any  appar- 
ent reference  in  the  place  to  Brongniart*s  or  Vauquelin's  previous  use  of  tills  name.  But  he  at 
the  sime  time  questions  whether  it  may  not  be  identical  with  pholerite  (which  had  been  described 
in  \yi:-i).  Since  thcu  the  species  has  been  united  to  pholerite,  under  the  idea  that  pholerite  was 
inoMTectly  analyzed  by  Guillemiu  (which  may  still  be  true) ;  and  Breithaupt,  in  1841  (Handb.,  391 ), 
ac'pts  this  view,  putting  pholerite  of  Guillemui  under  nacriie ;  and,  moreover,  he  attributes  his 
laoe  lyfcrUe  to  Vauquelin.  This  was  the  state  of  the  question  when  the  description  of  kaolinite 
by  John.«H>n  and  Blake  appeared. 

Breithaupt.  in  1882,  stated  that  the  scales  were  hexagonal;  and  ogoin  in  his  account  of  the 
•'nakrit "  of  Brand  near  Freiberg.  A.  Knop,  in  1869  (Jahrb.  Miu.  1859,  594),  describes  with  detail 
^e  crystallization  of  the  Schncckenstein  mineral ;  he  makes  it  rhombic,  with  the  planes  /,  0, 
H,  and  gives  the  angle  /a  /=118°.  Desdoizeaux,  in  his  Mineralogy  (1862).  shows  that  optically 
t:.e  scales  from  Brand,  near  Freiberg,  are  orthorhombic,  and  makes  the  angles  120''  aud  60^ ;  and 
Johnsoc  k  Blake  give  the  same  angles  as  a  mean  of  their  measurements  of  various  kaolinites. 

The  name  Kaolin  is  a  corruption  of  the  Chinese  KatUing,  meaning  high-ridge,  the  name  of  a  hill 
itear.Jaaehau  Fu,  where  the  material  is  obtained ;  and  the  petuntze  (peh-tun-tsz)  of  the  Chinese, 
v^tii  which  the  kaolin  is  mixed  in  China  for  the  manufacture  of  porcelain,  is  a  quartzosc  feld- 
fpathic  rock,  consisting  largely  of  quartz  (S.  W.  Williams).  The  word  porcelain  was  first  given 
lo  tl.e  chinu-ware  by  the  Portuguese,  from  its  resemblance  to  the  nacre  of  the  sea-shells  Fbrcel' 
^'•aiCypneas),  they  supposing  it  to  be  made  from  egg-shells,  fish-glue,  and  fish  scales  (S.  W. 
Villiams). 

420.  HALLOTSrrB.  H^Uoysite  Berffiinr,  Ann.  Oh.  Phys.,  xxxiL  332,  1826.  Galapekti^ 
Gonunit,  BreiOu,  Char.,  09,  1832.  Glagerit  BreitK,  Handb.,  357,  1841.  Smectite  SalvekO,  Ann. 
Cb  Phys.,  III.  xxxi.  102,  1851.  Steinmark  or  Lithomarge  pt,  Pseudo-Steatite  pt,  Glosseool 
fite,  Shep^  Min.,  1857,  App.  to  SuppL,  p.  iii. 
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?  Lenzinit  John,,  Chem.  Schrift.,  r.  193,  1816.   ?  Soverite  Beud.,  Tr.,  1824,  in  Index,  and  iL3^ 
1832.    ?  Nertecliinskito  RaaoumomkL    Bole  pt 

Massive.     Clay-like  or  earthy. 

II.  =  1— 2.  G.=l*8— 2*4.  Lustre  somewhat  pearly,  or  waxy,  to  dull. 
Color  white,  grayish,  greenish,  yellowish,  bluish,  reddish.  Translucent 
to  opaque,  sometimes  becoming  translucent  or  even  transparent  in  water, 
with  an  increase  of  one-fifth  in  weight.  Fracture  conchoidal.  Hardlj 
plastic. 


Var. — 1.  Ordinaty,  Earthy  or  waxy  in  lustre,  and  opaque  massive.  Cralapediie  la  the  halloy- 
site  of  Anglar.  Fseudosieatite  of  Thomson  &,  Binney  is  on  impure  variety  (anal.  8,  9),  dark  green 
in  color,  with  H.  =  2-25,  G.=2'469.  Glageriie,  from  Bergnersreuth  in  Bavaria  (anal,  lu,  1 1 ),  is  proved 
to  be  halloysite  by  Fikenscher;  it  is  white  to  yellowish-wliite ;  G.  =  'i*3d — 2*382  ;  H.=2 — 2'5. 

2.  SiiiecVk  of  Salvetat  is  greenish,  and  in  certain  states  of  humidity  appears  transpartnl  and 
almost  gelatinous ;  it  is  from  Conde,  near  Houdan,  France  Breithuupt's  GummiU  {Qhoj ,  09,  l^S2i 
is  a  "gum-like  hulloysite,"  not  adhering  to  the  tongue,  from  Anglar,  though  in  his  Handbueh,  where 
the  same  locality  is  mentioned,  he  quotes  Berthier's  analysis  of  coUyrile  from  the  Pyreueti). 
Olossecollite  is  milk-white  and  earthy,  but  becomes  translucent  on  the  edges  and  a  little  opaliiie 
In  water.  It  forms  a  seam  I  in.  thick  in  a  siliceous  Silurian  rock  in  Rising  Fawn,  Dade  Co^ 
Georgia. 

3.  Lenzinite  is  earthy,  compact,  white,  translucent,  and  somewhat  opaline,  from  Kail  in  the 
Eifel ;  and  brownish,  from  rifts  in  pegmatite  at  La  Vilate,  near  Chanteloube,  in  France.  Leonhard 
considered  it  (llandb.,  182G)  a  decomposed  semiopal.  It  is  described  as  not  gelatinizing  in  acids. 
Named  after  the  German  mineralogist  Lenz.  Nerladwiskite  of  Razoumovski,  a  whitish  or  bluish 
earth  from  Nertschinsk,  has  been  referred  to  lenzinite.  Severity  or  lenziuite  of  St.  i?ever,  was 
first  noticed  in  1818,  and  analyzed  in  that  year  by  Pelletier  (J.  de  Phys.,  Izxxvi.  251,  181S).  \\ 
has  somet.mes  the  semitransparency  of  opal,  a  so'ft  feel,  adheres  strongly  to  the  tongue,  r.:ii 
makes  no  paste  witli  water ;  it  is  from  the  upper  arenaceous  stratum  m  the  gypsiferous  Xeriiarj 
at  St.  ^evor  in  France.    It  Is  not  clear  whether  it  belongs  here  or  to  kaolinite. 

4.  BoIa,  in  part,  may  belong  here ;  that  is,  those  colored,  unctuous  chvys  containing  more  or 
less  oxyd  of  iron,  which  also  have  about  24  p.  c.  of  water;  the  iron  gives  it  a  brownish,  yela'.*' 
ish,  or  reddish  color ;  but  more  investigation  is  needed  before  it  is  known  that  they  are  not  intrre 
mixtures,  Oropionof  Glocker  i.Syn.,  it<H,  1847)  is  a  dark  brown  to  black  bole ;  it  is  the  B  r?>'  ;r 
of  Werner  (Ueb.  Cronst,  I8t*,  1780),  having  a  greasy  feel  and  streak,  and  H.  =  l — 2  ;  the  t^oior  i< 
attributed  to  bituminous  mutters  present.  It  is  from  Olkutsch  in  Poland.  AVliere  it  belt)i.crs  ii 
doublful.  The  analysis  below  by  Bucholz  is  of  a  similar  kind  from  Thuringia ;  but  its  idcutlir 
with  Weruer's  Polish  Bergseijt  is  not  certain. 

Oomp.— 0.  ratio  for  ft,  Si,  11=3  :  4  :  3;  (i^'  +  f  Xl)'  Si'+3  fi  or  (*lSiV«l'l)=Silicd  43a, 
alumina  37*7,  water  19  0  —  1  On.  Analyses:  1,  lA,  2,  Berthier  (Ann,  Ch.  Phyb.,  L  c,  Ann.  d.  M-. 
III.  ix.  5()0j;  3,  Dufrenoy  (ib.,  iii.  393);  4,  Oswald  (J.  pr.  Ch,  xii,  173);  5,  .\  ouhcim  lYerl..  lIJ^t. 
V'er.  Bonn,  v.  41,  Ramra..  4th  Suppl,  221);  6,  Sauvage  (Ann.  dc  M.,  IV.  x.  77);  7.  Siilveti.t  j  - r^t 
Ch.  Phys.,  III.  xxxi  102);  8,  9,  Thomson  and  Binney  (Ed.  N.  Phil.  J.,  xvL  5.));  10,  11,  Fik:i> 
scher  (J.  pr.  Ch.,  Ixxxix.  40.^);  12,  v.  Ilauor.  (Jahrb.  G.  Reidis.,  82(i,  I8:»:>};  l:%  Pisaui  iC  R..  'r- 
;510);  14,  John  (1.  c);  15,  Salvetat  (1.&);  16,  17,  Lowig  ("leonh.  Orykt.,'*  but  not  louud  in  w  I? 
tlie  autlior) ;  IS,  Wackenroder  (Kastn.  Archiv.,  xi.  4G6);  19,  Zelluc-r  (Jahrb.  Min.,  18;io,  461'; 
20,  Bucholz  (Gehleu's  N.  J.,  iiL  597): 


^i      ^l        Fe 

Ag 

1.  Anglar 

3i)-5     :U-0    

lA.     '*    dried  at  100*0 

44-94  89-06  

2.  Ilousscha 

4G-7     369     

:<.  La  Voulte 

40(5G  3:-;-G6  

4.  Mieehowitz,  Silesia 

4»r25  30-00  

&.  Altenberg 

40-31    SH-23 

0.  Eootrue 

42        30        

7.  Conde.  Smectite 

43  0     ?',2-5Fel'20 

0-03 

8.  Blackburn 

41-89  22-05    6-62 

616 

9. 

42-78  2-2-53    6-31 

6-76 

1«>.  Glagtritej  compact 

4'i-85  36-14 

11.          "         earUiy 

37  12  41-27 



12.  St.  Sever,  Sever ite 

44-42  3(^-00 

13.  Georgia,  Glvssec 

40-4     87-8     

0-5 

Ca       Sra      ^ 


102 
2-42 
2-54 


0-65 


0-4 


2»i-5  =  l00  Berthier. 
16'0n=l0o  Berthier. 
16  0=9915  Bt^rthxr. 
24-83  =  9915  Duff  uv, 
24-  -' :>,  Mg  0- 2 5  =1 99  :•  0 
23-Gi'.2rl-23  =  I*s-4t;iL 
24=100  Sauvage 
21-7,Sigiel.l-d=10:'»lJS 
•>0-2-:  Mn/r.=:S9rv*;T. 
18-(>8  An  fr.n:  99-60  B. 
20-54  =  99-53  Fiken^ch. 
2l-l6=99-55PikenjcL 
18-40=99  47  Hautr, 
2P8=100-5Pisani. 
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§i      %       Pe 

Ag 

Oa 

]!fa       K        n 

14.  EfeL      Lenziniie 

87-5     87-5     

25-0  =  100  John. 

15.  Chanteloube, " 

86-36  36  00    1*95 

0-18 

0-50         21-50,  Si  gel.  20,  quarta 
l-G4=lU(»13Salvotat 

16.  EttiDghansen,  Boie 

42-00  2414  1003 

0-43 

0-52 

24 -0;^  =  1 1  r  1  -0.>  L«  .wig. 

lu  C.  de'Pnidelles,  ** 

41-05  25-03    8-U9 

0-50 

0-45 

24-02 =9914  Lowig. 

1\  Siisebulil,             " 

41-9     20-9    12-2 

24  9=99  9  Wackenrodei 

lU.  Siriegau,              " 

42-110  20-12    8-63 

2-01 

281 

0-50  2400=9'.i-97  Zellncr. 

20.  Thuringias  Oropion, 

44-0     26  5      80 



0-5 

20-5  =  99-5  Bucholz. 

Pelletier  obtained  for  tho  severite  (1.  ci)  Si  50,  Xl  2-2,  fi  26=98.  Shepard  made  the  glossecollUe 
erroneouslj  a  hydrated  silica  containing  1 7  p.  c.  of  water. 

Pyr^  etc.— Yields  water.  B.B.  infusible.  A  fine  blue  with  cobalt  solution.  Decomposed  by 
scids. 

Glossecollite  is  decomposed  by  hot  sulphuric  add,  Pisani. 

Ob>.— Occurs  often  in  veins  or  beds  of  ore,  as  a  secondary  product ;  also  in  granite  and  other 
rocka,  being  derived  from  tlio  decomposition  of  some  aluminous  minerals.  The  UdUoysite  of  Iloua- 
acha  is  derived  from  graphic  granite. 

Appendix  to  Clays. 

The  following  are  other  earthy  hydrous  aluminous  silicates,  all  of  doubtful  character : 

420A.  SiNOPiTB  Edtum.,  Handb..  1847;  Livt-tm^f  TJieophr.;  Rubrica  Viiruv.;  Sinopis  Pliny, 
Sinopifiche  Erde  Kiapr^  Beitr.,  iv.  345 ;  Bol  do  Sinopis  Bend.  A  clayey  earth  of  a  brick-red  color 
dotted  with  white,  adhering  to  the  tongue.  The  material  analyzed  by  Klaproth  was  from  Ann- 
to.ia,  Asia  Minor.  The  sinopio  earth  of  the  aucicnts  was  brought  from  Cappadocia,  and  used  as 
a  red  paint,  and  may  have  been  a  red  ochre.  Theophrastus  speaks  of  two  other  kinds  of  sinopic 
earth,  one  whitish,  the  other  between  the  red  and  white  in  color,  and  called  the  ptire  kind  because 
it  wtts  used  without  mixing;  besides  also  an  artificial  kind  make  by  burning  a  cluy— tlio  clay  be- 
coming red  owing  to  the  hydrated  oxyd  of  iron  present,  which  was  freed  from  its  water  by  the 
heat 

420B.  MELDfiTB  Glocker  (Syn.,  186,  1847  ;  Oolb-Erde  pt.  Wem.,  HofTm.  Min.,  il.  b,  210;  Argile 
ocreuse  jaune  pt.  E.;  Yellow  ochre  pt.)  is  a  yellow  clayey  material,  looking  like  yellow  ochre,  more 
or  less  lamellar  in  structure,  shining  in  streak,  adhering  to  the  tongue,  and  soiling  the  fingers ;  G.= 
2-24.  Tho  kind  analyzed,  and  to  which  the  name  especially  belongs,  is  that  from  Araberg  in 
Bararia.  Other  reported  localities  are  Miinden  and  Sehoningen  in  Uanovcr;  Wchrau,  Prussia; 
fiobsohutz.  Saxony:  Vierzon  (whence  sometimes  culled  Vierzonite%  Dept  of  Cher,  and  Pourrain, 
Bept  of  Yonne,  France. 

420C.  OCHRAN  BrcUh.,  Char.,  100,  1832.  A  kind  Of  "bole"  of  a  yellow  color  from  Orawitza, 
•  little  greasy  in  feel,  with  H.  =  l— 2,  and  G.  =  2-4— 2-5;  streak  pale  yellow  to  colorless. 

PuxTHiTE'JTiom.  (Min.,  i.  3-28)  is  a  brick-red  clay  from  Antrim,  Ireland,  having  G.  =  'i"342,  and 
H.=2*75,  and  not  adhering  to  the  tongue. 

Analyses  :  I,  Klaproth  <L  c);  2,  Thomson  (1.  c.);  3,  Keraten  (Schw.  J.,  Ixvi.  31);  4,  Kiihn 
(Schw.  J.,  IL  466 1 : 


^i 


£l  9e           Ca  NaCl         fi 

1.  Sinopiie            82-0          26*5  21-0           1*6  17 -0=98  0  Klaproth. 

2.  Melinite  3323         1421  87-76  Ag  1-38         1324=99-82  Kuhn. 

Z,  FlinihiU  80-88         2076  2616         2-60         19  60=100  Thomson. 

i.  Ochran  31-3  4:vO  1-2  21-0=96-5  Kersten. 

These  ochreous  cbys  are  probably  only  mixtures.  Von  Hauer  obtained  from  a  "  melinite  "  of 
onknown  locality  (Jahrb.  G.  Reichs.,  1858, 428)  Si  46*50,  i^i,  Fe  4082  (in  one  trial  Fe  14-92),  6a 
0-39,  fl  11-50=100. 

43oD.  ORAvrrziTE  Breith,,  Handb.,  366,  1841.  Massive  and  in  nodules,  and  resembling  hidloy- 
wte,  but  heavier.     H.=2— 2J;  G.=2-70l;  lustre  waxy;  color  greenish- white;  unctuous.    It  if 
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supposed  to  be  a  hjdrous  aluminous  silicate  containing  ozjd  of  z!n&  In  the  glass  tube  peldi 
much  water.  B.B.  yields,  according  to  Plattner,  with  soda  and  borax  on  charcoal,  a  slag  whic^ 
is  yellow  while  hot  and  white  on  cooling.  The  oxyd  of  zinc  is  probably  present  as  a  mixture  ic 
the  clay.  I 

From  Orawitza,  Transylvania^  with  calamine.  I 

420E.  HvERLERA  Fbrchhommer  (Jahresb.,  xxiil  265,  1848).  A  white  or  reddish  day  resulting 
from  the  action  of  sulphuric  and  carbonic  acids  on  the  ferriferous  days  of  Krisuyig,  Iceland 
Composition  ^i  6099,  il  7-89,  3Pe  21-21,  Mg  19*96,  tt  0-46=  lOO'Ol.  | 

420P.  Kepfekilitb  (Keffekilith  Fiacker^  Mem.  Soc.  Nat  Moscou,  L  60,  1811).  A  pearl-gray 
to  grayish-white  lithomarge,  from  the  Crimea,  haying  a  'greasy  feel,  and  somewhat  adhering  to 
the  tongue,  with  G.=2-40,  John.  John  obtained  (L  c.)  Si  45H)0,  Xl  14-(K»,  Pe  12-25,  Ca  2-25, 
Na  CI  1*50,  £[  22*00,  manganese,  chrome  (7),  magnesia,  and  loss  8*<j0.  Becomes  hard  enough  to 
scratch  glass  by  calcination.    It  is  evidently  merely  a  clayey  mixture. 

K^fftkil  Tartarorum  (of  the  Tartars)  was,  accorduig  to  Cronstedt  (Min.,  79,  )758X  a  yellowisb- 
white  lithomarge  from  Tartary,  used  there  as  a  substitute  for  soap.  It  has  been  referred  to 
sepiolite  by  some. 

42CG.  Mblopsitb  Breiih.  (Handb.,  il  300,  1841).  Melopsite  is  translucent,  white,  yellowish, 
grayish,  or  greenish,  has  a  small  oonchoidal  fracture,  adheres  a  little  to  the  tongue,  and  resembles 
in  texture  the  flesh  of  an  apple  (wheyce  the  name  iVom  ^iiXor,  apple^  aud  ot/^  •»•,  mecU^  etc)  Accord- 
ing to  Plattner,  it  consists  of  silica,  alumina,  a  little  magnesia  and  oxyd  of  iron,  with  ammonia, 
water,  and  some  bitumen.    It  afibrda  in  a  glass  tube  "  less  water  than  glagerite." 

420H.  AcHTAItAOOiTE  JRussian,  before  1847  (Glocker^s  Syn.,  805, 1847.  Achtarandit  had  orihog,). 
Massive ;  earthy.  Soiling  the  fingers  like  chalk.  Also  in  tetrahcdral  crystals,  or  '.•ombiuatious 
of  a  dodecahedron  and  tetrahedron,  but  evidently  pseudomorphous.  Color  grayish-white  to 
greenish-gray ;  lustre  none;  fhicture  earthy.  Ou  the  Achtaragda,  a  tributary  to  the  Wilui  river, 
at  a  locality  of  idoorase,  aud  containiug  crystals  of  idocrase  imbedded  in  it ;  also  7  m.  distant, 
near  Wilui  on  Mt.  Uegemat,  with  grossularite.  Contains  silica,  alumina,  oxyd  of  iron,  lime, 
magnesia,  and  water.  Supposed  by  Breitliaupt  (B.  H.  Ztg.,  1863,  610)  to  be  pseudomorphous 
after  helvitcu 

421.  8AMOITE.    Dana,  Min.,  288,  1850;  and  GeoL  Rep.  Expl.  Exp.,  824,  1849. 

Stalactitic,  with  a  lamellar  structure. 

II.=4— 4*5.  G.  =  1'7— 1'9.  Lustre  resinous  in  the  fracture.  Color 
wliite,  grayish,  or  yellowish.  Translucent  to  subtranslucent,  not  adhering 
to  the  tongue  nor  plastic,  being  too  hard. 

Oomp.— Analyses :  B.  SilHman  (I  c.) : 

§1  %l  %         ^a  £[  OaC 

1.  81-25        37-21         0-06        0-06        8046        0*01  =9904.     G.=l-69-l"813. 

2.  3d-U        8l*95         1-05  tr.  30*80         l-2l  =  10016.     G.=  r894. 

Anal.  1  gives  the  0.  ratio  3:8:5,  and  formula  3tl'§i*4-10  t^f.  No.  2  corresponds  nearly  to  Xl' 
Si'+10fi[4-HlSi].  The  mode  of  origin  of  the  mmend  renders  quite  probable  the  presence 
of  some  opal-silica. 

P5rr.^  etc.-~B.B.  inAisible.  In  nitric  or  muriatic  acid  gelatinizes,  leaving  a  portion  of  silica  in 
flakes. 

Oba. — Forms  stalactites  and  stalagmites ;  the  former  low  conical ;  tho  latter  flattened  hemi- 
spherical in  shape,  wiUi  a  width  of  3  inches  or  so.  smooth  at  surface.  They  consist  within  of 
a  series  of  thin  plates  closely  adhering:  When  fresh  they  were  soft  enough  to  be  cut  with  a 
knife,  but  hardened  on  exposure.  They  occur  in  a  luva  cavern  on  the  south  side  of  tho  extinct 
volcanic  island  of  Upolu,  of  the  Navigator  or  Samoa  group ;  the  cavern  was  a  passage  some  hun- 
dreds of  yards  loug,  entered  about  a  mile  and  a  half  from  the  sea  by  a  perpendicular  descent  of 
25  feet  and  extending  toward  and  beneath  the  sea,  and  also  up  the  mountain  to  an  unascertained 
distance  its  sides  aud  bottom  were  in  places  covered  with  the  samoite,  whioh  had  been  formed 
from  the  percolating  waters.    The  overlying  rock  was  about  1 6  feet  thick. 

Samoite  of  StUiman,  Jr.  (Dana's  ExpL  Exp.  GeoL  Rep.,  782),  is  a  kind  of  feldspar  incorrect^ 
analyzed ;  probably  lubradorite. 
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Amorphous ;  granular  to  cryptoci^stalline ;  usually  the  latter.  Also  la 
crystals,  and  sometimes  with  cleavage,  but  only  because  pseudomoi^phs,  the 
form  and  cleavage  being  those  of  the  minerals  from  which  derived.  Rarely 
a  submicaceous  cleavage,  which  may  belong  to  the  species. 

H.=2"5— 3"5.  G.=2-6— 2*85.  Lustre  feeble,  waxy.  Color  grayish- 
white,  grayish-green,  pea-green,  dull  green,  brownish,  reddish.  Translucent 
— opaque.     Acts  like  a  gum  on  polarized  light ;  Descl. 

Comp.,  Var. — Pinite  is  essentiallj  a  hjdrous  alkaline  silicate.  Being  a  result  of  alteration, 
and  amorphous,  the  mineral  varies  much  in  composition,  and  numerous  species  have  been  made 
of  the  mineral  in  its  yarious  conditions.  If  crystals  of  stauroltte  may  vary  20  p.  c.  in  the  propor- 
ti(Hi  of  silica,  much  more  should  a  massiye  mineral  which  has  been  made  by  the  motamorphism 
of  other  minerals.  Variations  would  naturally  exist  fh>m  the  presence  of  some  of  the  unaltered 
original  mineral,  or  of  some  of  its  ingredients  in  au  unoorobined  state ;  and  in  the  case  of  rock 
masses,  from  mixture  with  flree  quartz,  partially  altered  or  unaltered  feldspar,  or  other  substances. 

The  varieties  of  ptnite  here  admitted  agree  closely  in  physical  characters,  and  in  the  amount 
of  potash  and  water  present,  and  their  variations  are  such  as  are  reasonably  attributed  to  the 
above  causes. 

The  0.  ratio  for  the  bases,  silica,  and  water,  deduced  from  the  mean  of  the  analyses,  is  8  :  4  :  1, 
Thence  the  formula  (ifi'+f  (ft»,  fi))'»Si'=.  if  Il=Ft  and  R» :  fi=l  :  8,  Silica  46*0,  alumina  851, 
potash  12  0,  water  6*9=100;  or,  if  &=^^l5[g4-|  ^  and  &»  :  fi=l  :  6,  pSilica  459,  alumina  82*7, 
magnesia  2-5,  potash  12-0,  water  69=  hiO ;  or,  if  Mg  :  1^=5  :  1  and  K* :  fi=l  :  5,  =Silica  46*2, 
alumina  83*0,  magnesia  3*3,  potash  10*0,  water  6*9=100.  The  mineral  is  related  chemically,  as 
It  is  also  physically,  to  serpenHne  (which  has  the  0.  ratio  3:4:2);  and  it  is  an  alkaii-alumtua 
serpentine,  as  pyrophyllite  is  an  alumina  talc. 

The  different  kinds  are  either  pseudomorphous  crystals  after  (1)  iolite ;  (2)  nephelite ;  (3)  scap- 
olite;  (4)  some  kind  of  feldspar;  (5)  spodumene :  or  (6)  other  aluminous  mineral;  or  (7)  dissem- 
inated masses  resembling  indurated  talc,  steatite,  lithomnrge,  or  kaolinite,  also  a  result  of  altera- 
tion ;  or  (8)  the  prominent  or  sole  constituent  of  a  metamorphic  rock,  which  is  sometimes  apintte 
scltist  (analogous  to,  and  often  much  resembling,  icUcose  schist^  and  still  more  closely  related  to 
ptjTvpkyUite  schist).  As  argillaceous  shale  often  consists  of  pulverized  feldspar,  its  conversion  into 
pinite  schist  would  be  wholly  similar  to  the  pseudomorphism  of  a  feldspar  crystal  into  pinlte.  It 
is  not  possible  to  arrange  all  the  varieties  under  the  above  heads.  The  following  are  the  names  that 
have  been  introduced,  and  the  characters  of  the  substances  to  which  they  are  applied  : 

Var  1 .  PixiTB.  Speck  stein  [fr.  the  Pini  mine  at  Aue,  near  Schneeberg]  Hoffmann^  Bergm.  J.,  1 56, 
i:89;  Kieselerde  +  Thonerde,  etc.,  /T/opr,  ib.,  227,  1790.  Pinit  Karsten,  Tab.,  28,  73, 1800.)  The 
original  pinite  is  in  6-  to  9-sided  prisms ;  color  brown.  Occurs  in  g^rauite,  and  is  supposed  to  be 
pseudomorphous  after  iolite.  Also  found  at  St  Pardoux  in  Auvergne,  at  the  Puy  de  Dome,  in 
decomposing  feldspar  porphyry ;  at  M'ihlentlud,  near  EUbingerode,  the  prisms  1  'i-sided,  lustreless, 
witha=2— 3.    AnaL  1-7. 

2.  &IBSBCKITB  (fr.  Greenland,  AUan,  Ann.  Phil.,  il  1813).  In  6-sided  prisms,  probably  pscudo- 
Djorphous  after  nephelite.  H.=3-5.  G.=2*78— 2*85.  Color  grayish-green,  olive-green,  to 
brownish.  Brought  by  Giesecke  from  Akulliardsuk  and  Kangordluarauk,  Greenland,  where  it 
oocors  in  compact  feldspar  Also  of  similar  characters  firom  a  pyroxene  rock  at  Diana,  N.  Y.,  the 
prisms  often  large,  and  with  the  basal  edges  replaced  by  a  plane  mcliued  about  ISo*'  to  the  base. 
AnaL  8-11. 

{b)  Lythrodes  Karsten  (Mag.  Ges.  Pr.  Berlin,  iv.  78,  1810;  *ohn,  Ch.  Unt,  L  171;  Splittriger 
Wernerit  Hausm.,  520,  181H)  has  a  little  less  silica  and  more  alumina  than  the  above  (anal  12), 
but  is  otherwise  essentially  the  same ;  it  is  imperfectly  lamellar,  scajy  in  fracture,  greasy  in  lustre ; 
yellow,  flesh  red,  brownish-red,  or  spotted  with  greenish  and  yellowish;  G.=2*5l ;  and  is  from 
the  zircon-syeuite  of  Predericksvam  and  Lanrvig.  It  is  regarded  as  altered  nephelite.  Of  like 
composition  and  origin  is  the(c)  lAebenerite  Marignac  (BibL  Univ.,  ^.  293,  1848),  from  a  porphy- 
ritic  feidapathic  rock  of  MU  Viesena,  in  Fleimsthol  (anal.  13-15) ;  it  occurring  in  6-sided  prisms 
without  cleavage ;  H=3-6;  G. =2*8 1 4,  v.  Hauer;  2*8n6,  Breith.;  lustre  somewhat  greasy ;  color 
greentah-gray  ;  and  without  double  refraction. 

id)  Dysyjitribik  Shepard  (Proc.  Am.  Assoc,  311,  1851,  Am.  J.  Sci.,  II.  xil  209)  is  essentially 
the  same  liiith  the  gieseckite  from  Diana  and  elsewhere,  Lewis  Co.,  N.  Y. ;  it  constitutes  masses 
or  a  rock,  sometimes  slaty  in  structure,  and  somewhat  resembles  serpentine,  though  more  waxy 
in  aspect  (anal  1 8,  19) ;  H.=3— 3*5 ;  G  =27  •  —  2*8 1 ;  colors  often  mottled,  usually  greenish,  some* 
timas  reddish  or  spotted  with  red.    Associated  with  phlogopite,  eta 

(t)  ParophiU  T.  &  Hunt  (Rep.  G.  Can.,  1852,  1863)  is  similar  to  dysyntribite,  but  less  pure; 
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the  nnnlygeB  vary  oonsideraWy  (nnal.  20-23 \  it  being,  as  regarded  by  Hunt,  a  rock,  and  not  t 
simple  mineral;  the  name  alludes  to  a  resemblance  to  serpentine ;  11.  =  2-5— 3,  a ud  it  cuts  like 
massive  talc;  G  =2*'7  — 2*784;  290,  fr.  Pownal;  colors  greenish,  yellowish,  reddish,  grayish.  It 
constitutes  a  schistose  rock  at  St.  Nicholas  and  Famine  R.,  Can.,  being  an  altered  shale  of  the 
Lower  Silurian  (Quebec  group) ;  also  occurs  in  Stanstead,  Can.,  on  the  E.  shore  of  L.  Mom- 
phremagog,  with  chloritie  schist;  and  at  Pownal,  Averment,  as  a  bluish-gray  schist,  that  had  beea 
considered  a  talcose  or  magnesinn  seliist. 

(/)  A  green  mineral  from  the  Grindelwald  glacier  (anal.  24),  having  H.=:3*5~4,  and  G.=2**^.\ 
a  somewhat  waxy  lustre,  resembling  a  compact  green  talc,  and  described  by  Fellonberg  (Ber.  N 
Ges.  Berne,  1 866)  is  very  similar  to  parophite. 

{g)  Piniioidy  described  by  A.  Knop  (Jahrb.  Min.  1859,  568)  as  a  rock,  is  like  dysytitribite  in 
characters,  and  a  schist  called  ^^jnnifoid  schiai"  approaches  parophite.  Finitoid  (anal.  25)  has 
H.=2-5  ;  G.  =  2'788 ;  color  leek-,  oil-,  and  grayish-green.  Occurs  in  the  region  between  Freiberg 
ftnd  Chemnitz,  Saxony,  pseudomorphous  aifter  feldspar,  in  a  half-decomposed  granitic  porphyry, 
constituting  about  25  p.  a  of  the  rock. 

3.  WriiSONiTB  T.  S.  Hunt  (Rep.  G.  Can.,  1853.  186S)  is  a  pinite  pseudomorph,  with  the  form  and 
cleavage  of  scapdiie;  H.=8'6;  G.  =  2*76— 2-78;  lustre  somewhat  pearly;  color  roso-red;  frag- 
ments translucent;  anal.  16,  17.  It  is  from  Bathurst,  Can.,  where  it  was  fitst  found  by  Dr.  Wilson; 
also  St  Lawrence  Co ,  K  Y.    Tereniteip  323),  from  Antwerp,  St.  Lawrence  Co.,  may  be  the  same. 

4u  POLTARGITE  and  RoBiTE  of  Svaubcrg  (Ak.  H.  Stockh..  1840)  are  close  to  the  preceding  in 
composition.  i?06tVe  (anaL  28)  is  a  granular  red  mineral,  occurring  in  granular  limestone  at  Aker 
in  Sc)dermanland ;  H.=2-5 ;  G.=2-72.  G.  Rose  and  others  make  it  altered  anorthile.  Polyargdi 
(anal  26,  27)  occurs  in  reddish  lamellar  masses  at  Tunaberg,  Sweden;  H.=4 ;  G.=2-76s ;  named 
from  roXtJf,  7nnchj  and  «i/)y(5?,  sparkle.  The  name  Pyirholite  has  been  given  to  a  reddish  lamellar 
mineral  from  Tunaberg,  which  is  very  similar  to  polyargite  (Descl.  Min.,  i.  30^,  1862) ;  it  has  H.=i 
3—4;  and  cleavage  8urfp.ces  inclined  together  about  87' ;  and  is  apparently  anorthite  less  altered 
than  in  rosite  and  polyargite.  It  is  optically  biaxial.  The  "  pinitoid  "  of  Sasbachwald,  Duchy  of 
Baden  (anal.  5)5),  is  altered  oligodase,  according  to  Sandberger  ;  H.=2*5. 

6.  KiLLiNTTB  TJwmson  (Min.,  I  330,  1806),  from  Killiney  Bay,  Ireland,  has  been  stated  to  have 
the  form  and  cleavage  of  spodumene,  a  mineral  that  occurs  in  the  vicinity.  It  has  H.=4 ;  G.= 
2'56— 2-66.  Thomson;  2'678--2'688,  Galbraith;  lustre  weak  vitreous;  color  greenish-gray,  brown- 
ish, or  yellowish ;  anaL  29-33. 

6.  Other  pinite  has  passed  under  the  name  of  lithomjarge  (Steiumark  Genn.).  That  of  Zorge 
(anal.  36)  is  green,  and  has  G.=3*086,  Ramm.  The  Schemnitz  mineral  (anal.  37)  occurs  with  dill- 
niteand  kaolinite  as  the  gangue  of  diaspore,  and  is  gray  or  greenish-gray  in  color,  with  H-=2*.'» 
—  .S,  G.  =  2'735.  AnaL  47  is  of  a  lithomarge  from  Schlackcnwald.  That  of  Ems  (anaL  48 1  ia 
green  to  white,  and  kaoHn-like  in  consistence,  and  occurs  in  clefts  in  the  Spirifer  8an<lstone. 

The  conipfict  talc  of  Klammberg,  Tyrol,  is  probably  pinite  or  agalmatolite  in  con»-'titiition. 

7.  Agaljiatolite  (Agalmatolitlius,  Bildstein  (fr.  China),  Klapr.,  Beitr.,  \l  184,  1797.  Pa?odii€ 
Napione^  J.  do  Phys.,  xlvL  220,  1798).  Like  ordinary  massive  pinite  in  its  amorphous  compact  '< 
texture,  lustre,  and  other  physical  characters,  but  contains  more  silica,  bo  as  to  afford  the  formula  | 
of  a  bisilicate,  or  nearly,  and  it  may  bo  a  distinct  species.  Yet,  as  above  observed,  the  excess  of 
silica  is  possibly  from  free  quartz  or  feldspar  as  impurity.  The  Chinese  has  H.=2 — 2-5;  0.= 
2-785 —2 "81 5,  Klapr.  Colors  same  as  for  pinite,  usually  grayish,  grayish-green,  brownish,  yellow- 
iflh.     AnaL  .{8-41. 

A  similar  mineral  in  composition  comes  from  Nagj-ag  in  Transylvania,  and  Ochsenkopf  near 
Schwarzcnberg  in  Saxony  (anal.  4i).  Agalmaiolite  was  named  from  .iy.iA;ia,  an  vnage^  Aud  pagodtte 
from  pagoda,  tiie  Chinese  carving  the  soft  stone  into  miniature  pagodas,  images,  etc.  Part  of  the 
BO-called  agalmatolite  of  Cliina  is  true  pinite  in  composition,  another  part  is  compact  pyrophyllite  \ 
(p.  4.55),  and  still  another  steatite  (p.  453).     (Brush,  Am  J.  Sci.,  II.  xxvi.  64.) 

Oncosin  v.  Kobell  (J.  pr.  Ch.,  ii.  295,  1831)  is  related  in  composition  (anaL  45),  and  has  H.=2;  i 
G.=2*8;  color  apple-green  to  gtayish  or  brownish;  translucent;  it  occurs  in  roundish  masses 
imbedded  in  dolomite  with  mica,  at  Passecken  near  Tamsweg,  in  Salzburg,  (c)  Oosite  (Oosit  Marx, 
lb.,  iii.  216,  1S34),  another  related  compound  (anal,  4.s),  is  white  to  reddish  or  brownish-red,  and 
occurs  in  G-  and  1 2-sided  prisms;  it  is  from  the  Cos  valley,  duchy  of  Baden,  occurring  in  what  is 
called  pinite-porphjrry. 

(d)  GongylUt  (Gongylit  Thoreld,  Act.  Soc.  Sci.  Feim.,  iil  815,  A.  Nord.,  Beskrifn.  FinL  Miu.. 
146,  1855)  is  yellowish  or  yellowish-brown,  and  has  cleavage  in  two  directions;  with  H.=4— 5:  ^ 
G.=2'7  ;  anal.  42.    From  a  schist  called  talcose  schist  at  Kimsamo  m  Finland. 

0.  ratio  for  &.  R,  S•^  fl,  for  agalmatolite,  about  1:9:18:8;  for  oncosin,  1  :  5  :  10  :  1|;  foi  j 
uosiie,  1:10:  24  :  6;  for  gongyltte,  1:3:8:1^. 

The  following  may  be  impure  pinite  :  ' 

8.  Gigantoliie  Nord.  (Act.  Soc  Sci.  Fenn.,  L  2,  877,  1840).  From  gneissoid  granit*  of  TammeUi 
Finland, in  large  6- and  12-sided  prisms,  with  basal  cleavage;  H.=2-5  ;  G.r=2'862— 2-87S:  luitif 
•omewhat  waxy  ;  color  greenish  to  dark  steel-gray,  sometimes  approaching  submetallic  in  lustr^ 
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oxfing:  to  the  alteration  of  the  original  iolite  and  the  presence  of  uneombined  ozyd  of  iron.  (&) 
Iherii£  Svanberg  ((Efv.  Ak.  Stockh.,  i.  21U,  1844),  from  Montalvan,  near  Toledo,  Spain,  is  the  same 
mineral  in  characters;  H.=*i'6;  G.=2'89.  Both  are  a  result  of  the  alteration  of  iolite,  and  are 
between  pinite  and /a^/un>fe  (p.  484)  in  composition. 

Analyses:  1,  2,  Rammelsberg  (8d  Suppl.,  94,  Miu.  Ch.,  835);  3-5,  Marignac(J.  Pbarm.Gh.,  Ill 
xiL  Ion);  6,  Rammelsberg  (Min.  Ch.,  83(5);  7,  A.  Streng  (B.  H.  Ztg.,  xx.  266);  H,  Stromeyer  (GeL 
Anz  G«tt,  iii.  Iy93,  1819);  9,  Pfaff  (Schw.  J.,  xIf.  103,  1825);  10,  v.  Hauer  (Jahrb.  G.  Reichs., 
1854,76);  11,  G.  J.  Brush  (Am.  J.  Scl,  II.  xxvi.  64) ;  12,  John  (Chem.  Unt,  i.  171);  13,  Marig- 
nac(Lc.);  14,  v.  Hauer  (L  c.,  1853,  147);  15,  (Ellacher  (ZS.  Ferdinandeums,  1844,  2);  16,  T.  a 
Hunt  (Rep.  G.  Can,,  1868,  483) ;  17,  E.  W.  Root  (Am.  J.  ScL,  II.  xlv.  47) ;  18,  19,  Smith  &  Brush 
(Am.  J.  ScL,  IL  xvL  50);  20-23,  T.  8.  Hunt  (Rep.  G.  Can.,  1852,  95,  1863,  484);  24.  Fellenberg 
(Ber.  Xat  Ges.  Berne,  1866);  25,  A.  Knop  (Jahrb.  Min,  1869,  558);  26,  28,  A.  Svanberg 
(Pogir.,  liT.  2»>9,  Ak.  H.  Stockh ,  1840);  27,  A.  Erdmann  (Ak.  H.  Stockh.,  1848);  29,  30,  Lehunt 
£  Blvthe  (Thomson's  Min.,  i  330);  31,  Mallet  (Ramm.  5th  SuppL.  148);  82,  38,  J.  A.  Galbraith 
(J.  G-  Soc  Dublin,  vi  165);  84,  A.  Streng  (1.  a);  35,  Seidel  (Bcschr.  Baden, Carlsruhe.  65,  1861); 
3^  Rammelsberg  (Fogg.,  IxiL  152);  37,  Karafiat  (Fogg.,  IxxviiL  576);  38,  Yauquelin  (Ann.  de 
Ck,  xlix.  88);  39,  40,  Klaproth  (Beitr.,  v.  19,  21);  41,  John  (Chem.  Unt.,  i.  128);  42,  Thoreld 
(Act.  Soa  ScL  Fenn.,  iiL  815);  43,  Nessler  (Beschr.  Baden,  Carlsruhe,  32,  1861,  Jahresb.,  1861); 
44.  John  (Ann.  Phil.,  iv.  214);  45,  ▼.  Kobell  (J.  pr.  Ch.,  iL  295);  46,  John  (Chem.  Unt.,  Lc);  47, 
Krieg  ^Ramm.  Min.  Ch.,  576);  48,  Herget  (Jahresb.,  1868,  822): 


1.  Ane, 

2.  Penig, 
8.  Saxouj, 

4.  Ghamonny, 

5.  St.  Pardoux, 
6. 

7.  Elbingerode, 

8.  Greenland, 


PinUe 


K 
If 

Gieseck 


"(I) 
"(I) 


10.  " 

n.  Diana, 

13.  Norway,  Lyihrodee 

13.  Fletms,  Liebener.     (}) 

14.  "  " 
16.         "              " 

16.  Bathnrst,  WUstmiie  (f) 
n.  S.  Lawrence  Co.,  " 

18.  Jefferson  Co.,     Dffs, 

19         "  *'         '* 

21^*  St.  Nicholas,  jPot.   (f) 
Jl.  *•  " 

22.  St,  Francis,       ** 
U.  Stanstead,         *' 

24.  Grindelwald  GL 

25.  Chemnitz,  Pinitoid 

26.  Tunaberg,  Poiyarg. 

27.  «*  '* 
2H.  Aker,  BosiU 

19.  Killiney,  KfUinite 

30.  "  " 

31.  "  " 

32.  »*  " 
35.  Dalkey,  " 

34.  Auerfoerg,      Piniie 

35.  Sasbachwald,     " 
3b.  Zoige,  LWumarge 
37.  Sehemnitx 

3s.  China,  yu^A.,  AgaJim, 

39.  **      green,        " 

40.  K^yag,  "  " 

41.  China,  red 

43.  Finland,  ChmgyUte  (i) 


Si 
46-83 
47-00 
46-10 
44-70 
47-60 
48-92 
47-51 
46-08 
48*0 
46-88 
46-67 
44*62 
44-67 
44-46 
45-13 
47-rtO 
47-46 
44-80 

46-70 

48-46 

4810 

60-50 

60-30 

46-81 

47-77 

4413 

4612 

44-90 

49-08 

47-93 

62-89 

60-45 

6011 

60-95 

60-43 

49-75 

49-50 

66 

64-60 

65-0 

65-50 

65-22 


£1     Pe      te 


27-65 

28-36 

32-46 

31-64 

31  80 

32-29 

31-17 

33-83 

32-6 

26-93 

81-61 

37-86 

36  61 

88-75 

86-50 

81-19 

30-61 

34-90 

31-01 

27-55 

-28-70 

33-40 

32-60 

35- 16 

32-66 

8.VI2 

35-64 

34-6«) 

80-60 

31-04 

33-24 

80-13 

29-37 

30-62 

28-89 

29-88 

27-45 

29 

3  4-00 

SS-O 

31-00 

21-80 


8-71    

7-86    

4-27    

6-57    

3-92 

3-49    

1-85 

3-36    

40 

6-30 

0-27  0-77 
l-OO    

1-76 

2-26 

2  63    


8-01 


8-69 


5-08 
4-^0 

tr. 

tr, 

1-43 

8-94 


0-96  

0-14  

0  69  

2-27 

2-83 

8-27 

3-58 

2-23 

2-48 

6-61  

1-03 

1  

0-75  

0-5  

1-25  

4-80 


&g  Ca 
1-02  0-49 
2-48  0-79 

2-26   

2-86   

0  92 

1-30  0-61 
1-56  1-24 

1-20    

1-6      

7-87    

3-48  2-20 

ir,  2-75 
1-40   

tr.     1-68 

1-56 
4-19  0-95 
3-63  0-53 
0-42  0-66 

0-50    <r. 
2-02  2-06 
1-41  2-10 
1-00    tr. 

1-20    

0-65  0-99 

0-49    

1-43  6-56 
0-26  5-88 
2-45  8-59 
1-08  0  68 
0-46  0-72 

1-46 

H»9    

1-03  0-34 
0-:35  0-35 

3-48    

1-47  0-43 
0-72  5-56 

2 


^a      4       ft 


0-40 
1-07 
0-46 
0-95 
1-78 

0-16 


0-88 
8-00 
0-92 
2-79 
0-42 
0-89 
2-48 
3-60 


2  00 

-  690  0-77 
81 


6-62  7-80=99  42  Ramm. 

10-74  3-8S  =  102-lS  Ramm. 

900  6-45 =100  Marigiiac. 

7-89  6-39=100  Mariguaa 

9*05  6-03=100  Marignac 

9-14  4-27,  Mn  0-1  l  =  10«r03R. 

7*23  9-0-2  (with  Oj=99-72  3. 

6-20  4*89,  Mn  11 6 =96*71  S. 

6-5  6*5=98*0  Pfaff. 

4-84  6*82=98*64  Hauer.    [B. 

8-21  6-97,  OaC  0-3-2  =  100-28 

6-Oti=99-73  John. 

9-90  6  05  =  100- 19  Marignac. 

6*45  [4-7S]=loi08  Hauer. 

8-07  4*70=9901  (Ellacher. 

9*30  5-43 =99*55  Hunt 

8-78  «-()9=99*43  Root 

6-87  6-38,  Mn  0-30=99-94 
Smith  k  Brush. 

tr.     11-68  6-30=98*88  S.  4  B. 

2-35     5-16  7-14=99-81  Hunt 

1-53     4-49  b*40=99-68  Hunt 

0-63     8-10  6-36=98-99  Hunt 

undet.  6-50  Hunt 

0-49    9-68  5-25=  100-99  Fellenberg. 

6-86  4*19=101*40  Knop. 

6-73  5-29,  Mn  0-80=99*22  & 

6-93  4-62,  »n  0-l9=99-.)6  B. 

6-63  6-53,  Mn  0-19=994^  S. 

6-72  10-tiO=  100-43  Lehunt 

606  lo-OO.  Mn  1  •26=99-80  B. 

4-94  3-67,  Li  0*46=99-92  M. 

4-81  7-58=98-54  Galbraith. 

6-71  8-03=98  42  Galbraith. 

9-74  5-25  =  99-86  Streng. 

5-12  6-84=97-44  SeideL 

-  6-36  5*48=99-97  Ramm. 
10-20  5*10  Karaliat 

-  7  5      =  1 00  Vauquelin. 

-  6-26  4-00=99-50  Klaprotlu 

-  7-0  30=98-5  Klaproth. 

-  5-25  6-00=100  John. 
4-46  5*77,  Uu  0-32=99*49  T 
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OXYGEN  COMPbtJNDS. 


Si        XI 

S'e 

^e    fig     Ca 

Sa 

± 

43. 

Baden,  Oosiie 

58-69  22-89 

4-09  0-22    

1-14 

4-94 

44. 

Ochsenkopf 

65-00  30-00 

100 

1-75 



6-25 

45. 

Tamsweg,  Oncasin 

52-52  30-88 

0-80  3  82    

6-38 

46. 

Saxony 

51-50  32-50 

1-68   8-00 

600 

47. 

Schlackenwald,  LUh, 

62-40  31-94 

1*23 

1-44 

1-73 

6  41 

48. 

Ems,  Nassau,  gjeen 

63-15  38-56 



017  0-21 



[4-70] 

8-30= 100-27  Noesler 
5-50=99-50  John. 
4-60=99-00  KobelL 
613,   Mn  012=99-83  J 
5-00=99-16  Krieg.  | 

[4-70]  8-21=100  Hergtt 

111  a  so-called  pinitoid  schist  of  the  valley  of  RaibI,  apple-green  in  oolor,  Tschermak  found  (Ber.  j 
Ak.  Wien,  lu.  443) :  Si  62*0,  Xl  18-1,  te  4-1,  Mg  1-6,  Ca  1-5,  ^a  1-0,  ^  4*1,  fl  6-2,  0  0-4=99. 
There  is  a  large  excess  of  silica,  which  may  be  due  to  free  silica,  if  the  rock  is  not  rather  a 
pyrophyUite  schist, 

A  pinice-llke  mineral  from  the  phylhte  of  Petit-Coeur  in  the  Tarentaise,  Savoy,  afforded  A. 
TerreU  (C.  R., liil  120)  §i  60-00,  3tl  3645,  Fe  0-37,  Ca,  Mg  0-46,  fi:  5-01,  :^a  tr^  P  /r.,  fl:  7*96= 
100 -24.    The  composition  is  the  same  with  that  of  the  containing  schist 

Graelin  obtained  (Kastn.  Arch.,  I  226)  for  the  Auvergne  pinite,  Si  65-96,  Xl  25-48,  eta ;  Iwt 
the  later  analyses  (Nos.  6,  6,  above)  show  that  liis  results  are  erroneous.  ,  The  Neustadt  red 
pinite  is  an  anhydrous  mineral;  it  gave  Ficinus  (Schw.  J.,  xxvi.  280)  Si  54'6,  3tl  23-6,  t'e  7*8,  Sd 
1-6,  .MgO-8,  K  11-2,  ft  1-2=100-8;  and  Massalin  (Trommsdorff's  N.  J.,  iv.  2,  324)  Si  450,  51 
30-0,  Pe  12-6,  &  12-4=100. 

The  following  are  analyses  of  gigarUolite  and  iberiie:  1,  Wachtmeister  (Pogg.,  zlv.  558);  2, 
Harignac  (J.  Pharm.  Ch.,  III.  xiL  150,  Bamm.  Min.  CIl,  836);  3,  Komonen  (Nord.  Beskrifn.  flol 
Mio^  161);  4,  Norlin  ((Efv.  Ak.  Stockh.,  1844,  219):  I 

6-00,  P  tr.,  Wachtm. 
5-89=100-71  Mar. 
6-2  =  101-3  Komon. 
5-67  =  101-63  Norlin. 

Pyr.,  etc. — In  the  dosed  tube  gives  off  water,  which  ft'equently  reacts  alkaline.  B  B.  some 
varieties  fuse  easily  with  intumescence,  while  others  fuse  quietly  and  with  more  difficulty.  Ap- 
preciably attacked  by  strong  muriatic  acid. 

Obs« — Gieseckite  has  been  attributed  by  many  authors  to  the  alteration  of  nephclite  (elieolite).  i 
Pisani  (C.  R,  Ixii.  lH>4)has  found  the  latter  mineral  from  Brevig,  Norway,  partly  altered  to  a 
brick-red  material  which  is  true  gieseckite  in  nature  and  composition.  On  the  same  specimen  is 
found  true  translucent  elseolite,  affording  only  I -3  p.  c.  of  water  on  calcination,  and  entirely  solu- 
ble in  dilute  adds;  by  the  side  of  this,  red  spots  where  alteration  has  commenced;  and 
beyond,  the  mineral  changed  to  a  brick-red  unitbrm  material,  mostly  opaque,  with  some  trans- 
lucent spots  of  unaltered  elfibolite.  This  red  material  afforded  5*9  p.  c.  of  wat^er,  and  dissolved 
only  partially  iu  dilute  nitric  acid,  leaving  an  abundant  red  deposit.  On  separating  the  insoluble 
portion  by  treatment  with  cold  dilute  nitric  acid,  this  afforded,  on  analysis.  Si  46-95, 3^1 34*65,  Fe 
1-86,  Mg  0-68,  Oe  0't58,  Na,  Li  071,  &  8-71,  ti  5-68=99-72,  thus  showing  that,  besides  taking'up 
wat^r,  the  soda  of  the  eh^olite  had  been  replaced  almost  wholly  by  potash. 

j 

423 A.  Keuroliie  Thomson  (Min.,  I  354,  1886)  is  greenish-yellow,  imperfectly  foliated  in  texture, 
consisting  of  tliin  fibres  of  some  breadth  but  rather  obscure,  but  "  not  the  least  appearance  of 
crystallization."  H.=4-25.  G.=2-476.  B.B.  whitens,  but  does  not  fuse.  Composition,  accord- 
ing to  Thomson,  ^i  73-(j0,  3tl  17-35,  Fe  040,  Ag  1-50,  Ca  3-26,  tL 430=99-8.  l?Vom  Stanstead, ! 
Lower  Canada.  It  has  been  doubtful' what  mineral  Dr.  Thomson  had  in  hand  in  making  his 
description.  But  according  to  T.  S.  Hunt  (Rep.  Gr.  Can.,  1 863,  485),  ueurolite  is  a  quartzose  vari- 
ety of  woodlike  agalmatolite.    His  analysis  afforded  (L  c.) : 


gi 

£1 

Fe 

&n 

Mg 

Ca 

]5Ja 

t 

1. 

Tamela,  CfiganL 

46-27 

2510 

15-60 

0-89 

3-80 

1-20 

210 

2, 

<i            it 

42-59 

26-62 

15-73 

0-95 

2-H3 

— 

0-86 

5-44 

3. 

U                     ((  * 

45-6 

26-7 

13-8 

0-9 

2-4 

_:— 

6-8 

4. 

Montalvan,  Iberiie 

40-90 

30-74 

17-18 

1-33 

0-80 

0-40 

004 

4-67 

§i 

^ 

*e 

Mg 

]5fa,fe 

fl 

60-30 

82-60 

tr. 

1-20 

vndet. 

6-50 

It  occurs  at  Stanstead,  forming  a  belt  150  feet  wide;  in  some  places  granular  and  nearly  pure, 
IU  others  schistose  and  containing  quartz.  A  tliln  layer  has  a  banded  structure,  ligneous  iu  ap- 
pearance, with  a  shiny  satin  lustre.  It  is  translucent,  of  a  wax  or  amber-yellow  oolor;  feel 
unctuous. 

4  /3B.  A  mineral  near  pinite  in  composition  has  been  described  by  Desdoizeaux  (Bull  G.  Soc ,  II 
xxii.  2o).  It  occurs  in  rounded  grains,  of  a  waxy  structure  and  greenish  color,  distributed  in  the 
anhydrite  of  Modane.   Thin  plates  without  double  refraction,  according  to  Desdoizeaux.     H.=8  - 
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6.-2  66.    Yields  water  in  closed  tube.    B.B.  fazes  with  intumosoenoe  to  a  white  enimeL 
Scarcely  attacked  bj  muriatic  acid.    Pisani  obtained  (BuU.  Q.  Soa,  L  c) : 

Si  43-20     il  10-70     te  3-38      Sg  12-80      Ca  1-64      fi:,  Sa,  Li  (by  loss)  7*22     ]G[  7'06=10a 

423.  OATASPIUTB.    Kataspilit  IgeUtrom,  (Efv.  Ak.  Stookh.,  1867,  14. 

Pseudomorphons  after  iolite,  and  presenting  ite  forms. 
IL=2-5.     Lustre  pearly.     Color  ash-gray.     Subtranslncent. 

Comp.— Near  pinite.  0.  ratio  for  &,  fi,  Si,  fl=3  :  fi  :  8 :  1 ;  (|  &"+ f  5l)*  8i"+|  A.  Analy . 
lis :  Igelstrom  (L  a) : 

Si  4<»  05       £1,  with  some  V%  28-95        ftg  8*20        Ca  7'48        ''Sa  5'25       &  6*90       ign.  S«22 

G.  J.  Brush  found  in  a  pale  greeniflh  pagodite  from  China  (priv.  eontrib.)  Si  41*50,  ^\  with  little 
?e,  31-30,  Mg  12-25,  Na  0-60,  It  6*42,  £[  7*50=99*67,  approaching  the  above,  but  affording  the 
0.  ratio  :h  :  6  :  9  :  3=1  :  2  :  3  :  1.  Igelstrom  obtained  but  1  p.  a  of  water  in  one  trial,  and  in  his 
fonaala  makes  the  cataspilite  anhydrous. 

Pyr.,  etc. — ^Fuses  on  charcoal  rather  easily  to  an  enamel-like  bead.  Decomposed  by  muriatio 
acid,  with  a  separation  of  flocculent  silica. 

Obi.— From  a  gray  chlorite  rock  at  Longban,  in  Wermland,  Sweden,  distributed  through  it  in 
druses  as  large  as  peas.    Named  fh>m  «uraffiriAj^(u,  in  allusion  to  this  mode  of  occurrence. 

424.  BIHARITXI.    Agalmatolith  (fV.  Retzbanya)  Haid.,  Ber.  Min.  d.  k.  k.  Hofk.,  Wien,  1848. 
Biharit  JT.  F.  J^eUn,  Ber.  Ak.  Wien,  3div.  132,  1861. 

Massive ;  fine  granular  or  microcrystalline. 

H.=2-5.  G.=2'737,  yellow  var.  Lustre  greasy,  inclined  to  pearly. 
Color  yellowish  to  green,  brownish,  dull  wine-yellow,  oil-gi'een,  leek-green. 
Translucent  to  hardly  subtranslucent.  Feel  a  little  greasy.  Optically 
donbly  refracting. 

Comp^— O.  ratio  for  ft,  S,  Si,  fi=2  :  1 :  3  :  |,  nearly;  whence  (f  (Ag,  Ca)»-i-i  Sl)*Si*+llfi. 
iaaljFis:  Soltesz  (L  c.),  after  removing  4*68  Ca  C: 


Sl 

Fe 

ftg 

Ca 

^a 

fe 

A 

8« 

tr. 

28-g2 

4-27 

tr. 

4-86 

4'46=9T-72. 

41-74 

Pyr^  etc. — ^In  the  tube  yields  water.    B.B.  infusible  (the  green  var.),  or  only  fusing  on  the 
thionest  edges  (yellow). 
Oba.— Oonirs  imbedded  in  a  fine  granular  limestone  in  the  Biharberg,  near  Itetzbanya. 

425.  PAIiAQONTTE.  Palagonit  Sartorius  v.  WdUershausen,  Subm.  Yulk.  Ausbr.  Yal  di  Noto, 
etc:.  Gott,  1846;  Yulk.  Gest,  1853.  Bunsen,  Ann.  Ch.  Pharm.,  Izi.  265,  1847,  Pogg.,  Izxziii. 
219, 1851.    Melanhydrit  A  Krantz,  Yerh.  nat  Yer.  Bonn,  xvi.  154^  1859. 

Amorphous.  In  grains  and  fragments  aggregated  into  a  tufa-like  rock, 
or  as  a  constituent  of  tufa  or  volcanic  conglomerate. 

H.=4— 5.  G=2'4— 2*7;  1*82,  melanhydrite.  Lustre  vitreous  or  greasy, 
or  like  pitchstone.  Color  amber-yellow,  yellowish-brown,  colophonite- 
l»ri>wn,  gamet-red,  blackish,  black.     Streak  yellowish,  brownish-yellow. 

Oomp^-O.  ratio  for  ft,  12,  Si,  1^=  1  :  2  :  4  :  n;  and  for  bases  and  silica  3  :  4,  as  in  pinite,  kao- 
liaite.  and  serpentine,  to  which  species  the  mineral  is  therefore  related.    Formula  (i(ft',  Fe,  £l) 

~i]^)'Si'+naq.  ,  Has  been  regarded  by  Bunsen  a  combination  of  unlsilicates  8*Si*+naa 
%icl  bisilicates  (ft')  Si'+naq,  who  writes  for  the  palagonite  of  Iceland  the  formula  ft*  Si'i-fi*Sr 

*»aq;  and  for  that  of  the  Galapagos,  2  ft*Si"-hfi*Si'-+-naq. 
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Analyses  by  t.  Waltershaaeen  (1.  c.) ;  meaus  of  results  after  gangue  ezduded : 


Si 

3tl 

Ve 

Ag 

Ca 

^a 

ft 

ft 

L 

1.  Krisuvik 

40*68 

14-69 

14-24 

7-66 

6-l<5 

1-84 

0-45 

13-60 

n. 

2.  Heda 

40-76 

8-42 

17-99 

4-54 

8  64 

0-62 

0-44 

18-60 

8.  Tiaxa 

42-28 

11-14 

16-71 

6-39 

5-68 

— ^ 

1-80 

16-00 

4.  Val  di  Note 

38-69 

13-61 

14-51 

6-13 

8  38 

1-07 

1-35 

16-26 

UL 

5.  Galapagos 

38-07 

13-03 

999 

6-58 

7-54 

0-70 

0-94 

23-16 

6.          " 

36-94 

11-66 

10-71 

6-28 

7-96 

0-56 

0-78 

25-28 

IV. 

7.  Sudafell 

41-46 

10-91 

18-12 

4-80 

8-64 

0-64 

0-40 

14*49 

8.  Val  di  Noto 

41-26 

8-60 

25-32 

4-84 

5-59 

1-06 

0-64 

12-79 

V. 

9. 

40-86 

1007 

20-54 

3-28 

4-46 

3  99 

I-IO 

15-70 

VL 

10.          " 

84-99 

6-02 

20-50 

11 -u2 

6-08 

0-92 

0  93 

19-64 

Walterehansen  calculates  for.  chrysolite,  and  sometimes  carbonate  of  lime,  present  as  impnritT 
and  gives  the  following  for  the  correct  composition  under  the  above  types,  I.  to  VL,  to  wliicli  hi 
assigns  the  names  and  formulas  annexed.    The  compounds  are  mainly  hypothetical : 

§i        &  9e  lilg  Ca  ]^a       ft        ft 

1,  Palagonite  41-90  12-72  1674  6-86  6-71  1-92  0-99  1216=ft»Si'H  2fi§i+6tt. 

II.          ''  40-62  11-03  16-86  6-44  7*28  0-rt2  1-53  17-67=     "             *_  H-Sft. 

III.          "  38-96  12-75  1071  6-53  6-96  0-65  0*90  23-26=R"§i4-2SSi+12lL 

.  IV.  KorUe  44*07  12-00  19*47  4-i«5  5-63  0-70  0*44  12-84=ft§i-+-RSi  +  3fl. 

V.  HybliUs  40*86  10-22  20*68  2*61  4*53  4*05  1-12  16*98=    "         "    +4 it. 

VL  Notiie  36-96       6-H6  2166  1164  3-26  097  0*99  18-16=fta  Si-hfiSi+ofi. 

YIL  Trinacriie  81*82       6-26  33-96  4-57  2*57  4-19  3*42  14*22=ll'gi+3fiSi+9fl. 


The  Trinacriie  is  dull  brown,  and  cleavablo  or  micaceous,  and  is  mixed  with  his  hypothotici 
SiderosUicittf  a  hydrous  silicate  of  sesquioxjd  of  iron  and  alumina. 
The  following  are  Bunsen's  results— gangue  excluded  (loa  cit,  and  Bamm.  Mm.  Ch.,  866): 


Si  XI 

1.  Iceland  39-01  11-60 

2.  "  40*74  8*42 

3.  "  89-32  11-88 

4.  "  41-28  11-03 
6.       "  40*80  14-46 

6.  "  39*08  8*69 

7.  "  41-80  13-61 

8.  "  42*29  11-15 

9.  Galapagos  36-96  11*56 
10.  "  88*07  13*1.3 
IL         "  38-72  11*60 

12.  Cape  Verdes  85-76  11-76 

13.  Limburg,  yw.,  6nA.  4896  9*94 

14.  Honnef,  Melanhydr.  41-63  18-72 


*a        ft 


17-80 

18-50 

19-34 

17-36  ^ 

13*50,  P  0*44 

13-56 

11*15 

16*99 

25-24 

23-13 

20-36 

19-95 

20-68 

20-71  Wack. 


.  Pirr.,  etcy — ^Yields  water.  B.B.  fuses  easily  to  a  black  magnetic  glans.  Decomposed  by  vavH 
.atic  add  with  gelatinization.  j 

Obfl. — Tufas  are  formed  through  the  action  of  waters,  and  often  that  of  heated  waters  or  stes 
accompanying  an  eruption  of  lavas,  on  the  granulated  volcanic  rode,  or  volcanic  sand ;  and  in  tl 
process  the  protoxjd  of  iron  of  the  pyroxene  of  the  rock  becomes  more  or  less  complete 
changed  to  sesquioxyd,  and  water  is  taken  up,  and  so  the  palagonite  is  produced.  As  the  volcai 
rock  is  made  up  generally  of  pyroxene  and  a  feldspar  always  in  very  variable  proportioi 
uniformity  in  such  results  of  alteration  is  not  possible. 

Bunsen  observes  that  palagonite  is  the  basis  of  the  basaltic  tufas  of  Germany,  France,  Azon 
Canaries,  Cape  Verdes,  Tortugas,  and  probably  also  of  those  of  the  Padflc  Islands.  Melanhydti 
(anal.  14,  by  Wackemagel,  1.  c,  andRamm.  Min.  Ch.)  is  velvet-black  to  brownish-black,  and  oec^ 
in  irregular  nodules  in  a  decomposed  wacke  at  Schmehserthal  near  Honnef,  on  the  Rhine. 

Named  palagonite  trcm  Palagonia,  one  of  its  localities  in  Sdly. 

426.  FAHLUNTTB.    Fahlunit  (fr.  Fahlun)  Hisinger,  Min.-Geogr.   Sverige,  22,   1808.    11 
dasit  (fr.  ib.)  J,  F.  JL  Hausrnmn^  Mollis  Efem.,  iv.  896,  1808.  Hydrous  iolite  (fr.  Abo)  v.  Br\ 
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(fcr^  Ak.  H.  Stockh.,  156,  1827.  Auralit  (ib.)  v.  Bonsd.  Hydrous  lolite,  Bonsdorffite,  Thoma,, 
MiQ.,  L  278,  328,  1836.  Baumit  (from  Raumo,  FinL)  v.  Bonsdorjf,  Weissit  (fr.  Fahlun)  WacfiU 
meisier,  Ak.  H.  Stockh.,  1827.  Esmarkit  -4.  Erdmann,  Ak.  H.  Stockh.,  188,  1840.  Praseo* 
Ute  (fr.  Brakke)  Erdmann,  ib.  Chlorophyllite  (fr.  Unity,  Me.)  0.  T.  Jackson,  Rep.  a.  N.  Hamp., 
152, 1841,  Am.  J.  ScL,  xli  367,  1841.  Peplolit  (fr.  Eamsberg,  Swed.)  Carlsson,  (EfV.  Ak.  Stockh., 
241,  1857.  PyrargiUit  (fr.  Helsingfors)  N.  Nord.,  Jahresb.,  xil  1832,  174.  Polychroilith 
Wo&ye,  Jahrb.  Min.,  1846,  289.    Aspasiolit  Sche^rer,  Pogg.,  Ixviii  823,  1846. 

In  six-  to  twelve-sided  prisms,  but  derived  from  pseudomorphism  after 
iolite.    Cleavage  :  basal  sometimes  perfect. 

1I.=3'5— 5.  G.=2*6~2-8.  Lustre  of  surface  of  basal  cleavage  pearly 
to  wa.xv,  glimmering.  Color  grayish-green,  to  greenish-brown,  olive-  or 
oil-green ;  sometimes  blackish-green  to  black ;   streak  colorless. 

Var.—This  epocioa  is  a  result  of  alteration;  and  considerable  yariation  in  the  results  of 
aiuljjses  should  be  expected.  The  crystallino  form  is  that  of  the  original  lolite,  while  the  basal 
deava^  when  distinct  is  that  of  the  new  species  fal.lunite. 

1.  Tridasiie  and  foUunUe  were  from  the  same  locality,  Fahlun,  Sweden.  The  mineral  has  the 
abore  characters.  Bonsdorffiit  and  auralUe  are  BonsdorfTs  Hydrous  iolite,  from  Abo,  Finland,  and 
identical  with  fahlnnite.  The  name  triclasite  alludes  to  three  cleavages,  and  is  therefore  bad,  as 
ihey  are  not  cleavages  of  the  species,  but  in  part  of  the  original  iolite.  Fahlumte  dates  from  the 
mat  jear. 

EsiharkiU  is  fahlunite.  Color  grayish-green  to  whitish,  with  a  greasy  lustre.  G.=2'709; 
H.=3-5.  (h)  PraseolUe  is  similar  from  Brakke,  near  Brevig,  in  granite.  H.=H-5;  G.=2'764. 
(cTt  RaumiU^  from  Raumo  in  Finland,  is  of  like  nature  and  origin,  according  to  A.  £.  Nor* 
deuskiold  (Beskrifn.  FinL  Min.),  although  analysis  gives  a  somewhat  different  constitution. 
idi  ChhrophylUU  from  Unity,  Maine,  is  like  fahlunite  in  composition,  etc ;  II.  on  base  of 
prisms =1-5— 3;  G.= 2*705.  Named  from  \\oifios,  green,  and  ^jaAwk,  leaf,  (e)  PeploUie  from  Rams- 
bcrg.  Sweden,  has  the  composition  essentially  and  form  of  esmarkite;  G.= 2-68— 2*75. 

2.  PyrargiUite  is  near  falilunite,  and  probably  essentially  the  same,  though  containing  more 
water  and  less  of  protoxyd  bases.  Form  the  same,  but  cleavage  not  distinct ;  color  blackish, 
bluish,  liver-brown,  or  in  part  dull-red;  H.=3'5;  G.=2'd:  lustre  weak  resinous.  It  is  from 
icrauite  near  Helsingfors,  Finland.    Bischof  has  shown  that  it  is  only  altered  iolite. 

3.  Polychroilith  has  been  referred  here.  It  occurs  in  six-sided  prisms  of  120",  without  distinct 
cleavage  H.=3— 3'5 ;  luiitre  greasy;  color  blue  and  green  of  different  shades,  and  also  brown 
and  brick-red.     Occurs  in  gneiss  at  Krageroe,  Norway. 

1  Anpaaio/iie  occurs  in  prisms  like  those  of  fahlunite,  but  with  the  cleavage  less  distinct;  H.= 
5-3  5;  G.=2-7()4;  color  green  to  greenish-gray,  ciouded  with  brown  or  red.  It  is  from  Kra- 
ger.>e,  Norway,  with  iolite  in  quartz. 

Ikronite  Thomson  (Min.,  L  384,  1836).  Considered  an  altered  mineral  near  fahlunite,  by  T.  S. 
Hani  Occurs  in  spherical  masses  in  hornblendic  boulders  in  the  vicinity  of  Lake  Huron.  Struc- 
ture partly  in  imperfect  folia,  and  partly  granular.  H.=3— 3*5;  G.=2-86;  lustre  waxy  to  pearly  f 
c&ior  light  rellowish-groen ;  subtrtnslucenL  WeissiUt  Wachtmeister,  is  like  fahlunite  m  most  of 
its  characters,  but  differs  in  composition,  and  may  belong  elsewhere.  Occurs  of  bluish  and  green 
colors  at  Fahlun,  in  masses  as  large  as  hazel-nuts,  in  chlorite. 

Comp.— O.  ratio  for  R,  fi,  Si,  n=  I  :  3 :  5  :  1 ;  whence  the  formula(| {ti,  fi)*+  j^  (Xl,  Pe))»  Si',  the 
water  being  basic,  and  entering,  as  already  suggested,  to  make  up  the  deficiency  of  bases  in  the 
iri^ilicate.  In  some  kinds,  the  same  with  the  addition  of  tt.  The  0.  ratio  of  iolite,  the  original 
rfthespedes,  la  1  :  3  :  5. 

AnalyscR:  1,  Hisinger  (Afh.,  iv.  210);  2,  3,  Trolle  Wachtmeister  (Ak.  H.  Stockh.,  1827,  213); 
4,Boasdorff(Ak.  H.  Stockh.,  1827);  5,  Malmgren  (Arppe's  Fiusk.  Min.,  1861,  586,  Verb.  Min. 
6t.Pet,  1862,  15-2);  6,  Erdmann  (Jahresb.  1841,  174);  7,  0.  T.  Jackson  (Rep.  G.  N.  H.,  1844^ 
1S4':  8,  Rammelsberg  (Min.  Ch.,  8:]3);  9,  Eramanu  (1.  a);  10,  J.  Staudinger  (Bonsdorff,  L  c.),- 
II.  Garlsson.  Amark  and  Sieurin  (1.  c) ;  12,  Nordeuskiold  (L  c.) ;  18,  Scheeror  (Pogg.,  IxviiL  323); 
14,  Wachtmeister  (Ak.  H.  Stockh.,  1827): 

\  Si        ^1  ^e  liCn  &g    Ca      &      £[ 

1.  Pahlun,  Trid,  46'79  2673  6-01  5lnO-43     2-97 13-60=95-43  Hismget 

I       "          "6*.  44rt0  30-10  S-86         2*24  675    l-SS    198  9-85,  F /r.= 100*23  W. 

3.  "          "      a^st.  44-95  «O-70  7-22         1-90  604   0*95    1*38  8-66= 101*79  W. 

4.  Abo,AwMi  45         30         5  9 11  =  100  B. 

5     "    Aur.  41-76    31-25    «-35         0-30    4*73  1-78    ISO  10'44=100-11  Mahn. 
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Si       Si 

te 

Kin     Mg 

Ca 

i 

fi 

6.  Breyig,  JEsmark 

46-97  82-08 

3-83 

0-41  10-32 

5-49,  6a,  i^b,  Cu,  fH 
Ti  0-45=9i>-55  Erdmann 

n.  Unity,  CJUoropJu 

45-20  27-60 

8-24 

4-08     9-60 

8  60,   P<r.=98  3:i  J. 

8.      " 

46-81  25-n 

3Pe  10-99 

tr.     10-91 

0-68 

6-70=100-66  Raum 

#  9.  Brakke,  Itas. 

40-94  28-79 

"    7-40 

0-32  13-73 

7-38,  Ca,ti,6u,l»b,& 
0-60=99-06  A.  Erdiiianii 

10.  Baumo,  Raumiie 

48-00  19-00 

**  19-20 

12-55 

6-00=99.76  Staudiiiger. 

11.  Bamebei^g,  P^L 

(i: 

1  45-95  30-51 

6-77 

7-99 

0-50 

8-.30= 100-02  Carlsson. 

12.  HelsingforB,  Pyrargl 

43-93  28-93 

6-30 

2-90* 

1-05 

15-47,Na  1-85=99-43  N. 

Is.  Krageroe,  Aapas, 

60-40  32*88 

2-34 

8-01 

6-73=99  86  Sdieerer. 

14.  EahIuz^  TFeismte 

69-69  21-70 

1-43 

0-63     8-99 

4-10 

8  20,  ffa  0-68,  2n  0-3C 
=  100-72  Wachtmeister. 

■  With  Bome  Mn  0. 

In  polyckroilite  Dahl  found  0-  c-)  Si  52,  Xl  37,  Fe  3,  Ufg  7.  6a  1,  fi  1 ;  and  Scheerer  obtained 
aboat  6  p.  c.  of  water.  The  huronite  afforded  Thomson  (L  c)  Si  45-80,  7k\  33-92,  te  4*32,  Ca  8-04, 
Mg  1-72,  £[  4*16=97*96 ;  it  is  stated  to  be  infusible  and  not  attacked  by  acids. 

An  ash-gray  mineral  flrom  Potton,  Canada  East,  as  analyzed  by  Tennant,  is  near  weissite  in  com* 
position.  Tennant  obtained  (Rec.  Gen.  Sci.,  iii.  339)  ^i  55  05,  £l  22-60,  ^e  12-60,  An  tr^  Mg  5-70, 
Oa  1-40,  fi  2-25=99*60;  and  gives  H.  =  l-75,  G.=2-8263.  T.  S.  Hunt  says  it  is  probably  only  a 
rock,  and  not  a  mineral  species,  as  he  judges  from  a  specimen  he  has  seen  ao  labelled  (private  com* 
munication). 

GigantoUte  and  Iherite  much  resemble  fahlunite,  and  like  it  are  results  of  the  alteration  of  ioUtc, 
occurring  in  large  six  to  twelve-sided  crystals.  But  they  contain  potash,  and  are  therefore  re> 
lated  in  composition  to  pinite,  of  which  they  seem  to  be  impure  varieties.    See  under  E^its. 

Pyr.,  eto.^-Yields  water.  B.B.  fuses  to  a  white  blebby  glass.  Not  acted  upon  by  acids. 
Pyrargillite  is  difficultly  fusible,  but  is  completely  decomposed  by  muriatic  acid. 


427.  GBOPPITB.    Svanberg,  (Efv.  Ak.  Stockh.,  iil  14,  1846. 

Crystalline,  with  one  distinct  cleavage  affording  a  broad  cleavage  surface,  and  two  others  less 
distinct. 

H.=2-5.  G.=2-73.  Thin  splinters  translucent  Color  rose-red  to  brownish-red.  Streak 
paler.    Fracture  splintery. 

0.  ratio  for  fi,  fi,  Si,  fl=2  .-8:6:2,  whence,  if  half  the  water  be  basic,  (i  (&»  ft«)+i(Sl, 
I^e))'  Si'+fi.    Analysis  by  Svanberg: 

§i        £l      Fe      Mg.    Oa       ffa     tL       & 
4501     22-55    306     1228    4*55     0-22     6-23     7-11,  undissolved  0-18=100*13. 

Ptr. — In  a  matrass  yields  water.    B.B.  whitens,  and  on  thin  edges  shows  only  incipient  fusion, 
fivanberg's  formula  is  the  same  as  for  ottrelite. 
From  a  limestone  at  Gropptorp  in  Sweden. 

428.  VOianTB.  K  K  Schmid,  Fogg.,  xcviL  108,  1856.  Rastolyte  Sh^^  Mm.,  1857,  Append., 
p.  vi.,  and  Am.  J.  ScL,  XL  zxiv.  128. 

In  small  crystals  and  scales,  mica-like  in  structure  and  aspect. 
H.=2— 3.     G.=2'91.     Lustre  pearly.     Color  leek-green,  often  yellow- 
ish or  brownish  from  alteration.     Thin  scales  translucent. 

Oomp.— 0.  ratio  for  B,fi,  Si,  ^=1  :  1  :  2  : 1;  (i&*+ifi)*^i*-l-8]&,  orthesame  asthatofbio 
lite  with  the  addition  of  water. 
Analyses:  1,  Schmid  (L  a) ;  2,  Pisani  (0.  B.,  liv.  686,  Am.  J.  Sci.,  zxxiv.  208): 


^i 

£1 

3Pe 

te 

Mg 

Ca 

^a 

fl 

1.  Ehrenberg 

83-83 

13-40 

8-42 

23-01 

7-54 

2-04 

0-96 

9-87=99-07  Schmid. 

2.  Ikutolyte 

34-98 

21*88 

28-44 

6-24 

9-22=100-76  PisanL 

Pyr.,  •to.— In  a  glass  tube  yields  wa^er,  sometimes  exfoliates,  and  becomes  brown  and  metallii 
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in  lastre.  B.B.  fuses  easilj  to  a  black  glass,  with  the  reaction  of  iron.  Attacked  bj  muriatic 
add.  giving  a  7elk>w  solution,  and  the  insoluble  part  becomes  after  some  days  colorless. 

Obs^ — Voigtite  constitutes  the  mica  in  a  kind  of  graphic  granite  at  Ehrenberg  near  Ilmenaa. 
Baatoljte  is  in  ash-gray,  reddish,  and  bluish  laminsB,  looking  like  an  altered  mica^  at  Monroe,  N.  Y., 
mixed  with  pyrxte,  &nd  probably  formed  through  the  action  of  the  decomposing  pyhte  on  mica. 

Named  afler  Mr.  Voigt,  director  of  the  mines  of  Saze- Weimar. 

Eviamptiie  of  Kenngotc  (p.  307)  is  a  similar  hydrous  biotite  with  less  water. 

Another  from  Rio  Janeiro,  closely  related  to  the  above,  has  been  described  by  Kenngott  in  hia 
Uebersicht  for  1 856  -57,  p.  80.  It  is  in  dull  green  short  prismatic  crystals,  in  granite.  Ck)mpo8i« 
tion, according  to  t.  Hauer  (L a),  Si 32-33,  3fcl  2047,  te  26*25,  Mg,  by  loss,  7*76,  Ca  0-86,  t  2*02, 
igo.  10*33. 

429.  MARaARODrm.    Margarodit  SchafhauO,  Ann.  Ch.  Pharm.,  zlvL  825, 1843. 

Like  muscovite  or  common  mica  in  crystallization,  and  in  optical  and 
other  physical  characters,  except  usually  a  more  pearly  lustre,  and  the 
color  more  commonly  whitish  or  silvery, 

Comp.— 0.  ratio  mostly  1:6:9:2;  whence  the  formula  (i(ft*,  !&")  +  f  Xl)*  Si',  the  water 
being  basia  Sometimes  0.  ratio  1  :  9  :  12  :  2,  whence,  (i  (fe",  ]&*)-l-f  Xl)*  8i*;  but  this  divi- 
sion belongs  with  damourite,  if  the  two  are  distinguishable.  This  species  appears  to  be  often,  if 
not  always,  a  result  of  the  hydration  of  muscovite,  there  being  all  shades  of  gradation  between 
it  and  that  species.  Muscovite  has  the  0.  ratio  for  bases  and  silica  of  4  :  5,  or  nearly ;  and  the 
deficiency  of  base  for  a  uni silicate  here  indicated  appears  to  be  the  source  of  its  tendency  to  take 
np  water,  the  water  passing  in  to  supply  it 

For  analyses  and  localities  see  under  Musoovitb  (p  809). 

i  brdrous  mica,  accompan3ing  cyanite,  at  Litchfield,  Ct,  afforded  Smith  &  Brush  (Am  J.  Sd., 
IL iv'2I0) Si  44-dO.  XI  36*23,  Pe  1-34,  Mg  037,  6a  0-5o,  Na  410,  K  6*20,  fl  6-26,  M^  F  ir.= 
98*60.  It  is  a  soda-poiath  mica  intermediate  between  margarodite  and  paragonite;  0.  ratio 
1:71:10:  2;  G.=2-76* 

43a  DAMOnRITB.    Ddesse,  Ann.  Oh.  Phys.,  UL  xv.  248,  1846. 

An  aggregate  of  fine  scales,  mica-like  in  structure. 
H.=2— 8.    G.=2-792.    Lustre  pearly.    Color  yellow  or  yellowish-white. 
Optic-axial  divergence  10  to  12  degrees,  Descl. 

Comp — A  hydrous  potash-mica,  like  margarodite,  to  which  it  is  closely  related.    0.  ratio  for 
R,fi,Si,fl,  1  :9  :12  :2, 
Analyses  :  1,  Delesse  (I.  c) ;  2,  Xgelstrom  (B.  H.  Ztg.,  xzv,  308) : 

Si        £1        S'e        &         A 

1.  Pontivy  45*22    37-85      ir.      11-20    .^-25= 99-52  Delesse. 

2.  Horrsjoberg       43-41     36-17    4-62     10-90    4  50,  Ag  1-40= lUO  Igelstrom. 

It  is  the  gangne  of  cyanite  at  Pontivy  in  Brittany;  and  the  same  at  Horri9|jdberg,  Wermland. 
Named  after  the  French  chemist  Pamour. 

4S>).\.  Sebicite  Liifi  (Ann.  Gh.  Pharm.,  IzzzL  267).  A  scaly  mineral  fh)m  a  silky  schist,  occur- 
ring at  Nerothal  near  Wiesbaden.  H.=l ;  G.= 2*897  ;  greenish  or  yellowish-white.  It  afforded 
List  Si4900,  *1  -23  65,  te  807,  Mg  0*94^  Ca  0-63,  ^a  1-75,  FC  911,  ll  3-41,  Ti  l-«9.  Si  F''  1  60^ 
b'U'i4.    supposed  to  be  near  damourite.    Named  from  its  silky  lustre. 

431.  PARAOONITE.    Pamgonit  SchafhunO,  Ann.  Ch.  Pharm.,  zlvi.  334,  1843.    Pregrattit 
X.  Liebener^  Kenng.  Ueb.  1861,  53,  1862. 

Massive,  sometimes  consisting  distinctly  of  fine  scales  ;  the  rock  slaty  or 
Bchistose.     Cleav^e  of  scales  in  one  direction  eminent,  mica-like. 
H.=2-5~3.      G.=2-779,  paragonite,   Schafhautl;    2-895,   pregrattite, 
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;i^       9e 

Mg 

Ca      Sa        t        fl 

3690      2-36 
40-06       tr. 
40-41  J'e  0-84 

0-65 
0-87 

8-45     2-46=99-36  Schafhaua 

1-26    6-40      ir.      4-82=100  Rainm. 

0-62    7-06    1-71    6-04,  <8r  0-10=100-70  (EUachcr. 
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CEIlacher.     Lustre  strong  pearly.     Color  yellowish,  grayish,  grayish-white, 
greenish,  light  apple-green.     Translucent ;  single  scales  transparent. 

Comp.— A  hydrous  soda  mica.  0.  ratio  for  ^  ft,  Si,  A=:l  :,9:  12:  2,  o(  1:1  for  bases  and 
eilica,  if  the  water  bo  made  basia  Formula  (i(fl',  Na*)+la!tl)'Si';  the  pregrattite  haa  a  little 
more  of  protoxyd  bases,  the  0.  ratio  being  1  : 7-3  :9  : 1-7=3  :  22 :  27  :6,  or  nearly. 

Analyses  :  1,  Schaf  hauU  (La);  2,  Rammelsberg  (Za  6.,  jdv.  761) ;  8,  (EUacher  (Eieniig.  Ueb., 
1.  c.): 

Si 

1.  Paragonite    60-20 

2.  "       (1)46-81 

3.  PregraUite     4465 

Pyr.— B.B.  the  paragonite  is  stated  to  be  iniusible.  The  pregrattite  exfoliates  someii^t  Eke 
yenniculite  (a  property  of  some  clinochlore  and  other  species),  and  becomes  milk-white  on  the 
edges. 

Obs.— Paragonite  constitutes  the  mass  of  the  rock  at  Monte  Campione,  in  the  region  of  St 
Gothard,  containing  cyanite  and  staurotide,  called  paragonitic  or  talcoso  sdiist.  The  rock  also 
oontains  garnet  and  blaok  tourmaline.  Named  from  napayu),  I  misieacL  The  pregrattite  is  from 
Pregratten  in  the  Pustenhal,  Tyrol. 

A  Brevig  mica  afforded  Defrance  5  p.  &  of  soda,  but  with  much  less  silica  than  above.  See 
under  Lepidouelane,  p.  307,  where  relations  to  other  Brevig  mica  are  stated,  that  tend  to  show 
that  it  is  an  altered  mica. 

432.  BUPHTLIimi.    SUliman,  Jr.,  Am.  J.  ScL,  XL  yili.  881,  1849. 

Structure  as  in  mica,  but  laminse  not  as  easily  separable. 

H.=:3-5-4-6.  G.=2-963-3-008,  Silliman ;  2-83,  Smith  &  Brush. 
Lustre  of  cleavage  surface  bright  pearly,  inclining  to  adamantine.  Color 
white  to  colorless ;  sides  faint  grayish  sea-green  or  whitish.  Transparent 
to  translucent ;  at  times  opaque  or  nearly  so.  Laminae  rather  brittle. 
Biaxial ;  angle  between  the  optical  axes  71  i°,  Silliman. 

Oomp.— 0.  ratio  for  ft,  fi,  Si,  ]&=  1 :  8-:  9 ;  2 ;  whence  (4  ft*  +  f  fi)' Si"-»-  J fi=,  if  Ca:  it :  >"»= 
8  :4:  11,  Silica  41*6,  alumina  42*3,  lime  1*5,  potash  8*2,  soda  6  9,  water  6*5=100.  Analyses: 
Smith  &  Brush  (Am.  J.  ScL,  II.  xv.  209) : 

6-00= 100-32  Smith  &  BrusL 
6-08=99-52  Smith  k  Brush. 
5-91  =99-29  Smith  ft  Brush. 
6-23=99*21  Smith  &  Brush. 

The  specimen  for  analysis  2  bj  Smith  k  Brush  was  from  the  original  one  described  by  SiBimaii. 
Their  results  show  that  the  earlier  analysis  of  Grooke  (Am.  J.  Sci.,  11.  yiii.  38  i )  and  those  of  Erni 
ft  Garrett  (this  Mln.,  3d  edit,  362,  1860)  are  erroneous.  Rrni's  and  Crooke^s  specimens  werq 
from  the  same  that  afforded  the  material  for  analysis  2  of  Smith  ft  Brush. 

Pyr.,  6tc. — In  a  matrass  yields  water.  B.B.  exfoliates,  emits  a  strong  light,  and  in  the  forceps 
fuses  on  the  edges.     Gives  traces  of  fluorine. 

Obs.— Occurs  associated  ^ith  tourmaline  and  coruudum  at  Unionville,  Delaware  Co.,  Pa.  TU 
impression  of  the  crystals  of  tourmaline  on  the  lateral  surface  of  the  euphyllite  leaves  a  ver} 
smooth,  hard-looking  surface.  Also  m  the  same  vicinity  in  aggregated  laminiB,  or  scales,  oi 
compact  masses. 

Dr.  Smith  refers  here,  with  a  query,  a  mica  found  by  him  with  the  emery  of  Aaia  Minor,  whid 
afforded  him  the  following  results  (Aju.  J.  Sci.,  II.  xi.  62,  xv.  210) : 


Si 

£1 

*e 

Mg 

Ca 

Sa 

K 

1. 

UnionviUo    40-29 

43-00 

1-30 

0-62 

1-01 

616 

3-94 

2. 

39-64 

42-40 

1-60 

0-70 

1-00 

516 

3-94 

3. 

"             40-21 

41-60 

1-&0 

0-78 

1-88 

4-26 

3-25 

4. 

"             40-96 

41-40 

130 

0-70 

l-ll 

4-26 

3-26 

Si 

£1 

^e 

Ag 

Ca 

fi;  little  Jfa 

fi[ 

1.  Gumuchdagh 

42-80 

40-61 

1-30 

Ir. 

801 

undeL 

6-62 

2.  Kulah 

43-62 

38-10 

3-5() 

0-28 

0-62 

7-83 

6*51 

3.       " 

42-71 

87-52 

2-82 

«r. 

1-41 

undeL 

6*96 

4.  N'caria 

42-60 

3T46 

ITO 

tr. 

0-68 

9-76 

ft-20 
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They  afford  the  mean  oxygen  ratio,  excluding  the  water,  1: 10  :  12.  May  be  damowrUe,  A 
aimilar  whitish  mica,  from  Nowliu,  Pa.,  afforded  S.  B.  Sharpies  §i  43,  %1  40,  alk.  7  to  8  p.  a 

i33.  CEIXAOHBRrrB.    Margarite  from  Pfitschthal  (EllacJter^  Kenng.  Uebers.  1860, 49, 1862. 
(EUacherite  Dana^  Am.  J.  ScL,  II.  xliv.  256,  1867. 

In  crystalline  scales  or  laminee  ;  structure  micaceous. 

G.=2*884— 2-994.  Lustre  strong  pearly.  Color  grayish-white  to  white. 
In  thin  plates  transparent.  Elastic.  Double  refraction  strong ;  optic-axial 
angle  in  the  air  79°  21'  for  the  red  ray,  78°  45'  for  the  blue,  or  the  same  as 
in  muscovite  ;  Descl. 

Comp.— O.  ratio  for  ft,  S,  Si,  It,  1 : 4  : 6 :  1 ;  whence  the  formula,  if  tt  be  basic,  ft  (ft*,  fl^+ 
}%l/Si'.  Remarkable  for  the  presence  of  baryta.  Analyses:  1,  (EUacher  (1.  a) ;  2,  BamroelB* 
berg  (Za  G.,  xiv.  763): 


Si 

£1        Fe 

^e      &n     Cu      ftg 

Ca 

Ba      gr 

ffa       S       fl 

1.  42-59 

30-18     0-91 

1-74     012     0-31     4-86 

1  O.S 

4-65     0-09 

1-42     7-61     4-43=99-98  (E. 

2.  13-07 

32-79   

1-85     0-31    2-90 

0-28 

6-91    

undeL        4*26  Bamm. 

Obfl< — Occurs  near  Kemmat  in  Pfitschthal,  along  with  the  chlorite  analyzed  by  Hetzer  (p.  502). 
The  localitj  is  about  12  miles  in  a  direct  line  from  that  of  margarite  (p.  606). 

434.  OOOKBITJEI.     G,  J,  Brush,  Am.  J.  Scl,  IL  xh.  246,  1866. 

In  minute  scales,  and  in  slender  six-sided  prisms,  sometimes  vermiculai'ly 
bent.     Often  as  a  coating. 

II. =2'5.  G.=2*70.  Lustre  pearly  on  plane  of  cleavage.  Color  white 
to  yellowish-green.     In  thin  scales  transparent.     Flexible,  inelastic. 

Comp.  O.  ratio  for  6,  S,  Si,  fi,^  1-93  :  21 :  18*74:  11-91,  Bru8h=l :  10:  9:  5i  Approaches  a 
hydrous  lithia  mica  in  composition.     Analysis :  P.  Collier  (1.  c.) : 

Si         3kl        Ll        S:        fl       SiF»  ■ 
(1)84-98     44  91     282     2-57     13-41     047,  fl  exp.  at  lOO'C.  0-38 =99-49. 

Three  determinations  of  the  silica  obtained  35'04^  3405,  35*71  p.  c.  The  alumina  contained  a 
little  oxjd  of  iron. 

Pyr.,  etc. — B.B.  exfoliates  like  vermiculite,  and  colors  the  flame  intense  carmine-red.  In  the 
ilosed  tube  yields  water,  which  is  at  first  neutral,  then  becomes  acid  by  decomposing  the  fluorid 
>f  silicon  evolved,  while  a  ring  of  silica  is  deposited.  Tube  sh'ghtly  etched.  Fusible  ou  thin  edges, 
md  Ki^es  blue  color  with  cobalt  solution.  With  phosphorus  salt  gives  skeletou  of  silica.  Par« 
rially  decomposed  by  sulphuric  acid. 

Obfl. — Occurs  with  tourmaline  and  lepidolite  at  Hebron  and  Paris,  Me.,  often  as  a  pearly  coat- 
ng  on  crystals  of  rubellite,  of  which  it  appears  to  be  a  product  of  alteration. 

136.  HISINOBRmi.  Hisiugerit  (fr.  Riddarhyttan)  JSsrz.,  Pogg.,  xiiL  505,  18 i8.  Degeruit 
Hohfiberg,  Bidr.  FinL  Nat,  i  4,  Miu.^Ges.  SL  Pet,  1850,  1861,  N.  Nordenskiold,  Yerz.  FinL 
Min.,  1852.    Skotiollt  Arppt,  Finsk.  Mm.,  13,  1857. 

Amorphous,  compact,  without  cleavage. 

1I.=3.  G.=3'045.  Lustre  greasy,  inclining  to  vitreous.  Color  black 
o  brownish-black.     Streak  yellowish-brown.     Fracture  conchoidal, 

Var. — (1)  ffismtferUe,  (2)  DegerdUe^  G.=2*64,  Holmberg;  II.=2*5;  color  blackish-green  to 
Jack.  (3)  SeoUoUte ;  G.=309 ;  H.=3 ;  color  dark  green  to  black  (and  n«med  from oKonoi^  dark) ; 
oiitaiuB  much  magnesia,  and  less  water  than  hisingerite. 

Comp-— O.  ratio  for  fi+S,  Si,  .rt  =  2  :  H  :  3  j  formula,  making  one-third  of  the  water  basics  (&•, 
l)*:SP  +  4aq,  or  specially,  (ift'+KB\Fe))'Si»H-4a(i.    In  the  latter  formula  B*  includes  soma 
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f^e,  i[gi  Co,  and  occasionally  An.  Ezduding  1^,  the  percentage  composition  is  Silica  3fi-9,  aes- 
quiojEjd  of  iron  426,  water  21 -5= 100.  Oleve's  analysis  makes  the  scoUoliie  of  Longbau  essen- 
tially bisiugerite;  and  that  of  Orijarvi  may  be  an  impure  variety  (anal.  16). 

Analyses:  i,  ilisinger  (Pogg.,  xiii.  505);  2-11,  Clgve,  Oeberg.  Lindstrom,  Nordenskiold, 
Thoreld  ((Efv.  Ak.  Stockh.,  1H66,  169);  12,  Rammelsberg  (I'ogg,  Ixxv.  398);  13,  14,  Thoreld 
(Min.  Ges.  St.  Pet.,  1850,  51,  (Efv.  Ak.  Stockh.,  1866,  16tfj;  16,  Arppe  (L  c): 

Si      iltl     Fe        f^e    Mn     Mg    da      ^ 

20-70=101*39  Haidinger. 
21-70,  undec  0-95=  101  33  Qevei 
20-7  8= 100-46  Oeberg. 
22-04=  10019  Qeve. 
20*32=100*93  Lindstrom. 
18-46=  101-23  Clevo. 
22*83=99-94  Nordenskiold. 
2r09=99'9<)  Nordenskiold. 
21-09=  lOu-86  Lindstrom. 
21-56=99-58  Cleve. 
15-80=99-34  Qeve. 
1 164=  1 00  Rammelsberg. 
13*70,3PePo*26,und.  150  Thor. 
19-54,  undec  1*40  Thoreld. 
15-12 =9tt-74  Arppe. 

The  part  of  the  water  driven  off  at  100°  0.  was  in  anal  2,  11*20 ;  4,  11-66 ;  5,  131 1 ;  6,  9*o:i ; 
n,  12-19;  8,  9-87;  9,  13'56;   10,  10*61;   II,  6*30;   14,  11-60;   16,  7*49. 

Pyr.,  etc.— Yields  much  water.  B  B.  fuses  with  difficulty  to  a  black  magnetic  slag.  With  the 
fluxes  gives  reactions  for  iron.    In  muriatic  add  easUy  decomposed  without  gelatinizing. 

Obs. — Found  at  the  various  localities  mentioned  above.  At  Uiddarhyttan  it  occurs  in  rcniform 
masses  associated  with  pyrite  in  a  copper  mine,  and  is  a  result  of  alteration ;  at  Degcro,  near 
Helsingfors,  Finland,  in  a  silver  miue. 

Named  after  the  Swedish  chemist,  Uismger. 

Melanolttb  Wvrtz  (this  Min.,  679,  1850).  Approadies  hisingerite.  It  is  black,  opaque,  with 
streak  dark  olive-green ;  H.=2;  G.=2  6i*.  Surface  of  the  mineral  often  striated,  or  with  an  ini- 
perfectly  columnar  aspect.    H.  Wurtz  obtained,  ex-dudiug  12-77  p.  a  of  carbonate  of  lime: 

Si  36-36  '  *1  4-49    3Pe  23*20     f^e  25-18    Na  1*86    fl  10-24=100*33. 

From  Milk-Row  quarry,  near  Charlestown,  Mass.,  incnisting  the  sides  of  a  fissure. 


1.  Riddarhyttan 

36-30   44-39 





2. 

86-0-2  1-20  39-46 

2-20 



0-80     <r. 

3. 

86*08  1-38  40*28 

2-23 

0-.S5  0-36 

4.  Solberg,  Norway 

35*33 32-14 

7-08 

800    

6.        "           " 

87-65  1-17  80-57 

7-00 



2  91    1*41 

6.  Jordosen 

34-90   36*00 

9-20 



2-67    

7.  Longban 

35-71    27-70 

7*62 

3-02 

1*68  1*48 

8.  Waldemarsvik 

33-66    39*90 

2*30 

•2-95    

9.  Orijarvi 

86-92   81-87 

8*92 



206   

10.  Tunaberg 

37-14  1-89  30-24 

3-02 

0-17 

6-06   

11.  Longban,  ScoUoliie  86-73 34-97 

3-09 

ir. 

8-76 

12.  Riddarhyttan,  His. 

88^)7    34*78 

17*59 



0*46  2*56 

13.  Degero,  JDegeioiie 

36-00  0-80  41-66 

1-16 

2-50  2-90 

14.       "                " 

34*45  0-76  88*63 

1-08 



2-33  2*70 

15.  Orij&rvl,  ScotiolUe 

40-97  0*60  26-04 





16*63  0*38 

436.  ESMANNrrXI. 


Bkmannit  L,  J.  Jgelstramj  CEfv.  Ak.  Stockh.,  1865,  B.  H.  Ztg.,  xxvL  21, 
1867. 


Foliated,  chlorite-like.  Also  foliated  columnar  and  asbestiform,  radiated ; 
also  granular  massive,  consisting  of  minute  scales. 

Hardness  and  lustre  as  in  chlorite.  Color  grass-green,  leek-green,  gray- 
ish-white ;  also  black. 

Comp. — 0.  ratio  for  ft-hS,  Si,  fi=4  :  6  :  3,  with  the  bases  maiuiy proiosyds  (^e,  An);  only 
one-third  to  one-sixth  being  sesquioxyds  (3Po,  Xlj,  and  regarded  as  impurity  by  Igelstrom.  Fo^ 
mula  (f  (f'e,  ]ifn)-hi^£[)''  ^i-hi  H)  in  which  two-thirds  of  the  water  is  made  basic.  Analyses: 
1-6,  Igelstrom  (L  c): 


1.  Fol.  mass,^  grasa-^n, 

2.  Fol-coL^  gyh'W. 

8.  FoL-fiioas.^  leek-^n. 
4^  Gran.'7nass^  grass-gn. 
6.  AsbesHf.,  green 
6.  FoL'TJiass^  green 


Si 

84-30 
36*42 
40  30 
87-07 
87-69 
36-82 


ir, 
1-07 
5-08 
5-85 

3-63 


3Pe 
4-97 
4-79 
3*60 


36-78 
24-27 
25-51 


i;in 

11-46 

21*56 

7-18 


Mg 

2-99 

tr. 

7-64 

38-20  6-32 

8607»  14*74 

3109      9*29     7  63 


Ca 
ir. 
2-73 


ft 

10*51  =  100. 

9*91=98-02. 
10*74=100. 

9-7 1=99*88. 
11-60=100. 
10*7I=99O7* 


*  With  perhaps  some  alomiiuu 
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Pyr.,  etc— On  heating  yields  water,  becomeR  black,  submetallic,  and  after  ignition  strouglj 
magnetic.    B.fi.  fuses  to  a  black  slag.    Soluble  in  muriatic  add,  with  a  deposition  of  silica. 

Obs. — From  a  mine  of  magnetite  at  Grythyttan,  in  Sweden,  filling  cavities  in  the  ore,  pene* 
trating  it  extensively,  and  constituting  nodular  masses  and  beds.  AnaL  4  is  of  the  green  interior 
of  a  nodule  which  was  black  externally.  Some  of  it  contains  carbonate  of  lime,  and  some  affords 
when  heated  a  bituminous  odor. 

Named  after  G.  Ekmann,  proprietor  of  the  mine. 

Alt. — Becomes  black  on  exposure,  through  oxydation. 

437.  KBOTOOITB.  Ndotokit  K  Nardenskioid,  Yerz.  FinL  Min.,  1852.  Wittingit  icL,  ib. 
Vattenhaltigt  Munganoxid-silikat «;:  F.  Bahr,  (Efy.  Ak.,  1860,  240.  Stratopeit  L.  J.  Igelsirom, 
ib.,  1851,  143  (with  mention  of  "Neotokit"  and  "Wittmgit"). 

Amorphous. 

H.=3~4.  G.=2*64— 2'8.  Lustre  dull,  sometimes  feebly  submetallic. 
Color  black  to  dark  brown  and  liver-brown.  Streak  dark  brown  to  black. 
Opaque. 

Comp.,  Var. — ^The  amorphous  mineral  substances  here  included  are  results  of  the  alteration 
of  rhodonite,  in  which  the  manganese  passes  from  the  state  of  protoxyd  to  that  of  sesquioxyd, 
and  other  changes  take  place  through  the  presence  of  any  ingredients  in  the  altering  infiltrating 
waters.  A  uniformity  of  composition  is  not  therefore  to  be  expected,  and  much  doubt  must  exist 
as  to  the  reality  of  the  species  which  any  chemical  analyses  may  seem  to  indicate.  The  most 
recent  analyses  (anal.  2  to  5  below)  have  a  correspondence  in  oxygen  ratio  which  appears  to  show 
that  there  is  among  them  at  least  one  true  hydrous  silicate  of  manganese,  and  that  it  is  related 
in  composition  to  hisingerite.  The  0.  ratio  for  R+fi,  Si,  I^,  in  analysis  2  is  12*69  :  19*1 1  :  14*32 ; 
3,  1 1-56  :  18-69  :  14-80;  4,  12-11  :  19-09  :  14*02;  6,  13*04 :  1834  :  15*44;  each  of  which  corres- 
pond quite  nearly  to  2  :  8  :  2^,  and  to  the  general  hisingerite  formula,  (&\  H)'  Si*+3  oq,  in  which 
two-fifths  of  the  water  is  made  basic. 

Neotocite  (anal.  4,  5)  is  here  included  by  A.  E.  Nordenskiold  along  with  stratopeite,  and  good 
authority  appears  thus  to  be  given  for  setting  a  ilde  the  older  analysis  of  it  by  Igelstrom  (anal  6). 
In  sircUopcik,  G.=:2*64,  according  to  Igelstrom;  in  neotocUe  and  vntiingite^  G.=2*7— 2*8,  according 
to  N.  Nordenskiold. 

Bahr's  and  Svanberg's  analyses,  9-12,  give  a  different  composition,  as  the  manganese  is  made 
sesquioxyd;  but  new  dotermiDations  are  requirt  d  before  these,  or  the  analyses  of  wittingite.  can 
be  taken  as  representing  distinct  chemical  compounds.  Bahr  writes  for  Aalyses  9,  10,  11,  Mn* 
Si^-l-3  ft;  and  for  anal.  12,  obtains  the  0.  ratio  for  fi-hfi,  Si,  ft,  13'9  :  11*6  :  8*5.  The  mUingiie 
analyzed  by  Arppe  (anal  7)  contained  7*21  p.  a  of  carbonic  acid,  corresponding  to  1882  p.  c.  of 
carbonate  of  manganese. 

•Analyses :  1,  Igelstrom  (I  c.) ;  2-5,  Cleve  and  A.  E.  Nordenskiold  ((Efv.  Ak.  Stockh.,  1866, 169, 
J.  pr.  Oh.,  c.  121);  6,  Igelstrom  (Nord.  Verz.  Pinl.  Min.,  1852,  Beskrifn.  Finl.  Min.,  138,  1863);  7, 
Arppe  (Pinsk.  Mm.,  21);  8,  Nordenskiold  (J.  pr.  Oh.,  o.  122);  9-12,  Bahr  (1.  c): 


Si     il 

Pe 

fe 

Un     ifTn    Mg    Ca 

ft 

1. 

3543   

10-27 

32*41    8-04    r— 

18-75=99-90  Igelstrom 

2. 

U                             t( 

35*83    

8*20 

29-37  8*66   

16*11,  ]^b  2-13  C. 

8. 

II                  It 

35-05 

1-36 

38-49  5-27  047 

16*72,  ]^b  3-31  N. 

4. 

Gestrikland,  NwlocUe 

35-79    

10*90 

13*93 

20-51  2*44  0-52 

15*77=99*86  Nord. 

6. 

tl                              u 

.S4-H8   1-67 

18-58 

2-88 

22-67  2-50   

17-37=99*95  Cleve. 

6. 

Ingoa 

35*69  0*40 

25-08 

24*12   2-90  0*55 

10-37=991llfi:elstr. 

7. 

Wittingi,  WtUingUe 

3501    

3*50 

43-20 

ll-03,C7-2l  =  9y-95A 

8. 

Bredvik, 

39-72    

2-06 

34  76        1-21  0*69 

21-98=100*42  Nord. 

9. 

KJapperud 

86-20  1*11 

0-70 

47-91 4-43  0*61 

9*43=100-39  Bahr. 

10. 

if 

8611  0*90 

11-31 

42*00   0-57  0-70 

[9-431=101*39  Svanb. 

11. 

1. 

34-72  1-U9 

10-46 

42-64   0*36  0*56 

9*76=99-98  Bahr. 

12. 

It 

33*81   r03 

7*53 

46*18  1-42  0*72 

9*67  =  100*26  Bahr. 

Pyr.,  etcy — Yields  much  water.  Reactions  with  borax  for  manganese  and  iron.  Difficultly 
fusible  to  infUsiblo. 

Ob0. — Occurs  with  rhodonite  at  Paisberg  in  Filipstad,  Sweden  {straiopeite)]  Gestrikland  («flote- 
ciie)  in  Sweden;  at  Ingoa  {ib.\  Finland;  at  Wittingi  (unttingUe)  in  Storkyro,  Finland;  at  Bred* 
vik  {ib.)  in  West  Gtothland ;  at  Klapperud  in  Balecarlia,  Finland. 

Named  from  vmnmosf  of  recent  origin.    This  name  antedates  atraUijpeUd, 
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438.  STUBELITE.    StiibeUt  Breith.,  B.  H.  Ztg.,  xxiy.  322,  1866. 

Reuiform  and  botrjoidal  roassiye. 

II. =4— 5.    G.  =  2-223— 2-263.    Lustre  vitreoug,  brilliant    Color  velTct  to  pitchy  bb 
dark  brown.    Fracture  oonchoidal,  distinct.    Brittle.    Analysis  by  Sti^bel  (L  c.; : 


Si 

%l 

Fe 

Sn 

Cu 

Mg 

n 

CI 

2r.-99 

6-87 

10-18 

21-89 

16-25 

1-03 

16-85 

0-n=98i 

OBa— Occurs  at  the  island  of  liparl    Kamed  from  Dr.  Alphonse  StilbeL 

439.  anXINaiTB.    Svart  Stenart  {Or.  Gillinge)  Hisinger,  Afh.,  ia  304,  181( 
Ilisinger,  Min.  Geogr.  Schwed.  (WOhler*s),  102,  1826.    Thraulit  (Or.  Bodenmaisj  r. 
jdv.  6*7,  1828.    Traulit 

Amorphous— compact. 

H.=3.  G.=3'045,  Kifiinger,  fr.  Gillinge.  Lustre  Bhining  to  c 
face  of  fractm-e  earthy.     Color  black  or  blackish. 

Oomp.,  Var. — 0.  ratio  for  ft-hfi,Si,^=,  nearly,  1:1:1;  whence  (lft*,fi)'SiV' 
anal.  8,  of  gUlingtte,  It' :  fi=2  :  6 ;  in  4,  7  :  9*6,  or  nearly  3:4.  (2)  For  anal  7,  of 
Kobell  adopts  the  same  0.  ratio,  1  :  1  :  1,  observing  that  the  mineral  analyzed  coTit 
mixed  pyrrhotite.  Analyses:  1,  llisinger  (Afh.,  iii.  304);  2,  Rammelsberg  (1 
398);  3,  4^  Hoglund  and  Taram  (CKfv.  Ak.  Stockh.,  1866,  169,  J.  pr.  Ch.,  e  123j;  i 
(J.  pr.  Ch.,  xlvL  238) ;  6,  Uisiuger  (Fogg.,  xiii.  505) ;  7,  y.  Kobell  (1.  c) : 

Si        Xl        Fe        fQ         Mn      Mg,    Ca         ft 

1.  GiUingo  27-50     5  50    51*50     5tuO-77      11-75=97 

2.  "  3218      3O-10  8-G3          4-22  5-50  19-:{7=1(] 

3.  "  27-88 31-62  18-29  1-17  6*95      13-92=:9'J 

4.  "  2y-85  2-96  3423  ll-6rt  2*69  3-12  0-50  15-52=:Ul 
6.  Orijaryi,  Hising.  29-51      10-74  .S7-49         7-78     13-00=i»t 

6.  Bodenujaia,  77irau/ife  31  77 49-87  20  0u=^li 

7.  "  "  31-28 43-42       5-70         19-12  =  l«l 

Pyr.,  etc. — Yields  much  water.  B.B.  fuses  at  5  to  a  black,  slaggy.  opaque,  magi 
Decomposed  by  muriatic  acid. 

Obs. — iYom  Gillinge-Grube.  in  S<')dermanlaiid,  Sweden,  whence  the  name.  Thn 
ttom.  SftuvXdij  fragile)  occurs  at  Bodcnmais,  three  leagues  from  Zwiesel,  in  Bavaria,  w 
etc. 

440.  JOLLYTB.    JoUyt  v.  KoheU,  Ber.  Ak.  Munclien,  1865,  IGS. 

Compact,  amorphous. 

II. =3.  Ct.=2'61.  Lustre  weak  greasy.  Color  dark  brown 
splinters  transparent,  with  green  to  brownish-red  color  ;  the  coan 
is  lisj^ht  leek-green,  the  fine,  light  grayish-green ;  in  some  ih)s 
powder  appeal's  ochre-yellow.  Fracture  subconchoidal  and  s})lii 
thin  splinters  shows  double  refraction. 

Oomp—O.  ratio  for  ft,  !?,  Si,  ^=\  :  2  :  8  :  2;  (J  A'-f  f  *1)*  Sl»-h4  tl,  \{  te  :  } 
Si  35-6,  il  27-0,  Fe  17-0,  Aig  63,  fi  14-2=100.    Analysis:  v.  Kobell  (L  c): 

Si  35-55        *1  27-77         Fe  16-67         ftg  6-66        fi  18-I8=99-83. 

Pyi.,  etc. — In  the  closed  tube  yields  water.  B.B.  swells  up  and  fuses  mth  diffi 
eigc8  to  a  black  mass,  which  is  not  magnetic,  or  only  slightly  so;  with  the  fluxes  gi 
tious  for  iron.    Decomposed  readily  by  muriatic  acid,  leaving  gelatinouB  aUica* 
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Obfl. — Occurs  at  Bodenmais  in  Bavaria,  with  pj^rice,  yivianite,  iolitp,  etc.  Resemblos  a  liisin- 
gcrite  in  which  the  iron  is  replaced  by  alumina.  It  is  distinguished  from  this  mineral^  as 
well  as  from  jifillingite,  by  the  green  color  of  its  powder,  and  by  yielding  a  residue  before  th^ 
blowpipe  which  is  but  slightly  magnetia    Named  after  the  physicist,  G.  Jolly. 

L.  S^mann  observes,  in  a  letter  to  the  author,  that  this  species  is  very  similar  to  fahlunite. 

441.  EpiOHioraTB  Ramm,  (Pogg.,  Ixxiii.  437,  1849).  Fibrous  or  columnar,  between  schiller  spar 
and  chlorite  in  its  characters.  H.=2— 2  6";  G.=2'76;  color  dull  leek-green;  streak  wliite  to 
greenish;  lustre  greasy;  in  thin  columns  translucent  and  of  a  bottle-g^roen  color. 

C03iP.— 0.  ratio  for  K,  li,  Si,  11=4  :  3  :  9  :  4,  whence,  for  bases,  silica,  and  water,  if  half  of 
the  water  be  basic,  9:9:2.    Analysis  (L  c.) : 

Si  40-88    3fcllO-9G    3Pe  8*72     f'e  8*96     %  2000     Oa  068    fi  10-18=100 88. 

B  6.  fuses  only  in  thin  fibres  with  difficulty.    With  the  fluxes  reaction  of  silica  and  iron. 
Forms  veins  iu  a  rock  resembh'ng  serpentine  at  Harzburg.    Named  in  allusion  to  its  being  near 
chlorite  in  characters. 

442.  POLTHTDRITB  BreOh,  (Handb.,  ii.  834,  1841).  From  St  Cristoph,  at  Breitenbrunn,  in 
Saxony.  Amorphous;  H.=2— 3;  G.=  2-()95— 2142;  lustre  dull;  color  liver-brown;  streak 
lighter,  groyish.  According  to  Plattnor,  contains  Si,  Fe,  te^  with  some  £1,  Mn,  and  29'20  p.  c. 
of  water.    In  muriatic  acid  decomposed. 

443.  LiLUTB  Beiiss  (Ber.  Ak.  Wien,  xxv.  560.  1867).  Prom  Przibram  in  Bohemia,  with  pyrite, 
and  arising,  apparently,  through  the  agency  of  decomposing  pyrite.  H.=2 ;  G.=3-043.  Earthy, 
like  glaucouite;  blackish-green.  Analysis  afforded  Si  32*48,  Pe,  te  54  95,  It  10-20,  Oa  C  1*96, 
FeS  i*-63= 100-22. 

444.  CHLORrTE-LiEE  MINERAL,  from  the  keuper  of  Altenburg,  Hauahofer  (J.  ^y.  Ch.,  xcix.  239), 
Color  dark  leek-green.  Stated  to  be  B.B.  infusible.  Analysis  gave  Si  29*51,  *1  1 1-54,  Pe  18  26, 
^e  25*26,  Oa  0*52,  £[  14-61=99-90.     0.  ratio  of  bases  and  silica=l  :  1,  and  of  &,fi=l :  2. 


446.  PTROSOIiBRTTB.    Pyrosklerit  v.  KobeH  J.  pr.  Ch.,  iL  63,  1834. 

Orthorhombic,  or  monoclinic  ;  Descl.  Cleavage  :  basal  eminent  or  mi- 
caceous ;  in  a  transverse  direction  at  right  angles  to  the  former,  in  traces. 

H.=3.  Q.=2'74,  V.  Kobell.  Lustre  of  cleavage  surface  weak  pearly. 
Color  apple- to  emerald-green.     Translucent. 

Oomp.— 0.  ratio  for  &,  fi,  Si,  tt=4 :  2  :  6 :  3 ;  whence  (|  ft'-hi  Xl)*  §i"+  3  tt=Saica  38-9,  alu- 
mina  14*8,  magnesia  34*6,  water  11*7=100.  By  making  part  of  the  water  basic  in  this  species 
and  the  three  following,  the  0.  ratio  for  bases  and  silica  may  be  3  :  2,  and  the  formulas  as  written 
on  p.  451. 

Analysis .-  v.  Kobell  (1.  c  ) : 

Si        Xl       €r      ]fe      ]i(g        A 
1.  Elba,  Pyrotfc&rite    8703     18*50     1*48    3*62     81*62     1100=98-10. 

The  0.  ratio  from  the  analysis  is  13'43:  6-75  :19  74:  978,  whence  2018:  19*74  for  the  bases  and 
iflica. 

Pyr.,  •tc.— Yields  water.  B.B.  f\ises  at  3  8— 4  to  a  grayish  glass.  With  the  fluxes  reacts  for 
chromium  and  iron.    Decomposed  by  muriatic  acid  with  gelatinization. 

Obs. — Pyrosderite  appears  to  differ  from  kammererite  in  crystallization  as  well  as  oomposir 
tion.    It  may  indnde  tabergite  (p.  406.  7.  8)  and  the  Talc-chloriie  of  Traversella  (p.  600). 

Occurs  with  cfaonicrite,  constituting  seams  in  serpentine,  near  Porto  Ferrsyo,  Elba. 

Named  from  nup^fire^  and  oK^non^  hard  (refractory). 

445A.  YEBinouUTS  7!  ff  Wdh  (Am.  J.  Sci.,  vii.  66, 18*24).  Hexagonal,  being  optically  nniazia], 
Dead.  Occurs  in  small  foliated  scales,  distributed  tlirough  a  steatitic  base,  and  hence  scaly-mas- 
sive. H.=  l— 2;  G.=2*756,  Crossley;  lustre  somewhat  talc-like;  color  grayish,  somewhat 
brownish. 
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A.nalysis:  Crosaley  (this  Mm.,  8d  ed,  291,  1850) : 

Si  35-74    Xl  16-42     fe  1002    Ag  2744    fl[  10-30=9t)-92. 

0.  ratio  for  ft,  fi,  Si,  fi=13-20:  7*66  :  19-lG  :9-14=r7.:  4  :  11 :  5,  or  approximately  4:2:6:2, 
which  is  that  of  pjrosderite.  General  formula  (ft*,  ll)^Si*+2aq,  as  above.  Thomson  obtained 
Si  49*«'8,  *1  7-28,  Pe  16*12,  iilg  16*96,  tL  10*28;  but  he  evidently  took  the  specimen  in  mass, 
while  Crossley  separated  with  great  care  from  the  base  the  scaly  mineral  which  is  the  true  ver- 
miculite.  When  heated  exfoliates  prodigiously,  the  scales  opening  out  into  long,  worm-like 
threads,  made  up  of  the  separate  folia.  Exfoliation  commences  at  500°  to  60U"  F.,  and  takes  place 
with  so  much  force  as  often  to  break  the  test  tube  in  which  the  mineral  may  be  confined.  B  B. 
fuees  at  3*5  to  a  grayish-black  glass. 

Occurs  at  Milbury,  near  Worcester,  Mass.  Named  by  Webb,  as  ho  says,  from  the  Latin  vef 
micvJor^  I  breed  worms, 

416.  OHONIORrm.    Ohonikrit  v,  Kdb.,  J.  pr.  Oh.,  it.  51, 1884.    Metaxoit  Arppe,  Finsk.  Min., 
Act  Sci.  Fenn.,  vi.  580,  1861,  Holmberg,  Verb.  Min.  St  Pet,  1862,  146. 

Massive,  crystalline  granular,  or  compact ;  sometimes  globular,  radiated. 

H.=2-5— 3.  G.=2-91,  v.  Kob. ;  2*58— 261,  Arppe.  Lustre  weak  silky, 
to  glimmering  or  dull.  Color  white,  sometimes  witli  yellowish  or  grayish 
spots ;  pale  greenish-blue. 

Oomp.,  Var.— 0.  ratio  for  %  S,  Si,  fi=3 :  2  :  5  :  2.  It  is  a  lime  pyrosderite.  CfumicriU 
occurs  only  massive,  white,  with  G.=2'91,  and  has  the  lime  to  the  magnesia  as  1  :  2.  MeiaxoiU 
is  greenish-blue  to  nearly  white,  amorphous  or  crystalline  granular,  with  G.-— 2'5S— 2*61,  and 
lime  to  magnesia  about  1:1.  It  contains  more  silica,  the  oxygen  ratio  for  bnses,  silica,  and  water 
being  5:6:3.    Analyses:  1,  v.  Kobell  (I  c.) ;  2-4,  Asp  and  Hallston  (Finsk.  Min ,  L  a) : 


Si 

£1 

Ve 

Mn     te 

Mg 

<5a     n 

1.  Chonicrite                36*09 

2.  MeUtxoile^  crysL       38*00 
3          "            "           37*90 
4.        "        amorph.    40*63 

1712 
9*«8 
9-78 

10*17 

4-7 

6*73 

6*78 

1-46 

undet 

2*06     

undeL    

22*50 
15*28 
12-23 
11*24 

12-60     9-00=98*87  KobelL 
undet  12*97  Asp. 
18-79  12-7 6=100*24  Asp. 
16*08  12*88  Uallsten. 

Chonicrite  gives  the  0.  ratio  for  1ft,  fi.  Si,  A=12*8  :  8  :  190  :  8;  or  for  bases,  silica,  and  water, 
208  :  19  :  8. 

Mtiaxoiie,  anal  3,  gives  10*3  :  7  17  :  i:0-21  :  11 -34= for  bases,  silica,  and  water,  17-5  :  20*2  :  11-3, 

Pyr.,  etc.— Yield  much  water  Chonicrite  fuses  with  intumescence  at  o'5— 4  to  a  grayish- 
white  glass,  and  is  decomposed  by  muriatic  acid,  the  silica  separating  in  powder.  Metaxoito 
acts  much  the  same. 

Obs.— Chonicrite  forms,  with  pyrosderite,  seams  in  serpentine,  on  Klba:  and  metaxoite  ia 
found  near  Lupikko  in  Finland,  some  versts  south  of  Pitkaranta,  with  serpentine. 

Chonicrite  is  from  x^*'-^'*f  fi*^^  f^^^  xpird^^  test,  its  fusibility  distinguishing  it  from  some  allied 
species.    Metaxoite,  from  its  nearness  to  meto/xite. 

447.  JEFFBRISrrX].    Yermiculite?  G.  J.  Brushy  Am.  J.  Sci.,  II.  xxxi.  369,  1861 ;  JefferisitQ 

id,,  ib.,  xli  248,  1866. 

Orthorhombic ?  In  broad  crystals  or  crystalline  plates.  Cleavage:  basal 
eminent,  affording  easily  very  thin  folia,  like  mica.  Surface  of  plates  often 
triangularly  marked,  by  the  crossing  of  lines  at  angles  of  60°  and  120°. 

H.  =  l-5.  G.=2'30.  Lustre  pearly  on  cleavage  surface.  Color  dark 
yellowish-brown  and  brownish-yellow ;  light  yellow  by  transmitted  light, 
rransparent  only  in  very  thin  folia.  Flexible,  almost  brittle.  Optically 
biaxial,  Descl. 

Oomp.-0.  ratio  for  ft,  5,  Si,  1^=2  :  8  :  6  :  2Kin  the  analysis,  3);  whence  (\  ft'+f  S)*  8i"+ 
5  fi.     Differs  from  pyrosderite  in  the  larger  proportion  of  sesquioxyds.    Analysis:  Brush  (1.  c) 

Si        Xl        Pe       f'e       Mg      6a     ]?^a     ft:       fl 
Westchester         3710     17*57     10  54    126     19*65    056    tr,    0*43     13-76=100  87  Brush. 
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The  exact  0.  ratio  is  8-20 :  11-36  :  lOTO  :  12*23,  giving  for  bases  and  silica  19*56  :  19'79. 

Pyr.,  etc. — When  heated  to  800"  C.  exfoliates  very  remarkably  (like  vermiculite) ;  B.B.  in 
forceps  after  exfoliation  becomes  pearly-white  and  opaque,  and  ultimately  fuses  to  a  dark  gray 
mass.     With  the  fluxes  reactions  for  silica  and  iron.     Decomposed  by  muriatic  acid. 

Obs. — Occurs  in  veins  in  serpentine  at  Westchester,  Pa.  Plates  often  several  inches  across 
Named  after  W.  W.  Jefferis  of  Westchester,  Pa. 

A  foliated  mineral  similarly  exfoliating  occurs  coarse-granular  massive,  according  to  R.  Pum- 
pelly,  in  Japan,  in  the  mciuntains  of  the  peninsula  of  Kadzusa,  S.E.  of  Yedo. 

A  mineral  from  the  Vosges,  referred  to  pyrosclerite  by  Delesse  (Ann.  d.  Min.,  IV.  xx.  155,  1851), 
approaches  more  nearly  the  jefferisite  in  its  oxygen  ratio,  although  containing  less  oxyd  of  iron 
as  a  substitute  for  alumina.  It  has  the  following  characters:  cleavage  as  in  pyrosclerite,  perfect 
iu  one. direction,  and  less  so  in  a  transverse;  structure  a  little  lamellar;  soft;  6. =2  622;  lustre 
greasv  or  waxy;  color  grayish,  bluish,  and  emerald -green.  Composition,  according  to  Delesse,  §i 
38  H9*  *1  26-54,  €r  tr.,  Pe  OoH,  Mn  tr.,  Mg  [22  16J.  Ca  067,  ^  11-67.  0.  ratio  for  ft,  R,  Si, 
ft=2  :  3 :  6  :  2^.  As  the  magnesia  was  not  dirtctly  determined,  the  results  are  doubtful.  It 
occurs  in  nodules  in  serpentine  at  St  Philippe,  near  Sainte  Mario-aux-Mines. 

448.  PENNINTTXI.  Chlorite  pt.  Hydrotalc  (=Wasserglimmer  of  Morin)  Keckerj  Min.,  1836 
Pennine  J.  Frobd  <fc  E.  Schweizer,  Pogg.,  L  523,  1 840.  Kammererite  Nordensk.f  Act  Soc.  Sci. 
Fen.,  L  483,  1841,  and  Arsberat  1843,  193.  Rhodochrom  Fiedler,  Rose,  Reise  n.  d.  Ural,  ii. 
1842,  and  Pogg.,  lix.  1843.  Tabergit  pt  Scheerer,  Pogg.,  buri.  448,  1847.  Chromchlorit  fferm^ 
J.  pr.  Ch.,  Ua.  21,  1851.  Rhodophyllite  Genth.,  Proc.  Ac.  SdL  Philad.,  1852,  118,  121.  Penninite 
Dana. 


414 


Rhombohedral.  B  A  i?=65°  36',  0  A  ^=103°  55' ;  a=34951 
planes  :  O^  i ;  rhombohedral,  -j^,  f , 
^,  B,  I  (r), }  {m\  occurring  often 
as  ]>jramid8,  £  416.  0  A  A=:128° 
51'  ;  6>  A  1=121°  47';  ^A|= 
162«  8';  6^Af  (r)=95°  40'  (95° 
16'  obs.)  \  0  ^i  (m)=94°  3'  (obs. 
94°  0');  -/?Ay,  mtwin,=152°10'. 
Cleavage :  basal,  highly  perfect. 
Crystals  otlen  tabular,  and  in  crest- 
ed groups.  Also  massive,  consist- 
ing of  an  aggregation  pf  scales ; 
also  compact  cryptocrystalline. 

H.=2— 2'5  ;  3,  at  times,  on 
edges.  G.=2-6-.2-85;  2-673,  Ala. 
Lustre  of  cleavage  surface  pearly  ; 
rf  lateral  plates  vitreouB,  and  some- 
times brilliant.  Color  green,  apple- 
jreen,  grass-green,  grayish-green, 
>live -green;   also  reddish,   violet, 


Observed 


41 


Texas,  Pa. 


415 


A^-i 

r- X.. 

-..J:==^ 

K 

^r-^ 

r 

n 

\ 



— 

Q 

i 

i 

1 



..... 

— 

.... 

■•> 

" 

■» 

w 

••*'* 

t:i: 

■A 

>/ 

l^ 

-^::^^- 

^.*.^ 

Texas,  Pa. 


Kammererite,  Urals. 


ose-red,  pink,  grayish-red ;  occasionally  yellowish  and  silver-white ;  violet 
crystals,  and  sometimes  the  green,  hyacinth-red  by  transmitted  liglit  along 
he  vertical  axis.  Transparent  to  subtranslucent.  Laminse  flexible,  not 
elastic.  Double  refraction  feeble ;  axis  either  negative  or  positive,  and 
oiTietimes  positive  and  negative  in  different  laminse  of  the  same  plate  or 
srystal. 

Var- — 1.  Penniniie,  As  first  named,  it  included  a  green  crystallired  chlorite  from  the  Pennine 
Ups. 

ffydrotaJc  of  Necker  is  penninite  from  the  Binnen  valley,  in  the  Valais.  Axis  of  double  refrao- 
ioQ  positive,  DescL    Most  of  the  penninite  from  Zcrmattj  and  that  of  Binnen  and  the  Tyrol,  ha^e 
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a  negative  optical  axis ;  some  crystals  of  Zermati^  and  those  of  Ala,  a  positiTe ;  aud 
from  Zermatt  consist  of  positiye  and  negative  laminae  united ;  DoscL 

2.  Tabergite^  from  Taborg,  Wennland  ( Blue  talc  of  Werner,  and  called  also  viica-cl 
bluish-green  or  green  chlorite.  According  to  Descloizeaux's  optical  observations,  it  is 
axial,  with  the  axis  positive  like  true  penninite.  But  in  other  cases  uniaxial  and  h 
are  combined,  and  negative  and  positive  also ;  and  the  axial  divergence  of  the  biaxial  ] 
from  r  to  33',  indicating  a  mixture  of  penninite  and  another  chlorite,  either  py: 
lipidolite. 

Crystals  of  Texa«  have  the  double  refraction  positive  though  feeble  (Desd.,  Cook< 
oflen  mixed  with  ripidolite,  and  sometimes  a  crystal  is  traversed  by  a  baud  of  ripit: 
optic-axial  angle  is  60"  lo  10"  (Descl.). 

3.  Kdmmerenie.  The  original  specimen  was  a  reddish-violet  micaceous  mineral  fro 
Bissersk,  in  Perm,  Russia,  partly  in  6-sided  prisms.  It  was  named  after  Kammert 
HhodophyUite  of  Gentli,  and  chrom-chlorite  of  Herm.  (anaL  12),  are  the  same,  from  Texa 
2"617  — 2*G2,  Rhodochrome  is  a  compact  or  scaly-granular  variety,  originally  from  L.  1 
having  a  splintery  fracture,  with  G.= 2-66-- 2*67.  Color  deep  green;  but  violet,  roi 
blossom-red  in  thin  splinters,  whence  the  name. 

4.  Loganite  of  Hunt  {=Pseudophite  of  Kenngott)  is  near  penninite  in  compositio 
of  loganite,  from  Calumet  Falls,  Canada,  is  given  under  A/t*red  Hornblende  (p.  242  \ 
form,  angles,  and  cleavage  of  that  species ;  and  also  of  an  allied  material  under  A  ik 
(p.  221).     It  has  G.  =  2riO— 2*64 ;  color  dove-brown  to  chocolate-brown;  lustre  dull. 

Psetidophiit  of  Kenngott  (Ber.  Ak.  Wien,  xvi  1855)  has  the  composition  of  log 
compact  nia9siv<»,  without  cleavage,  and  resembles  serpentine  (whence  the  name, 
/o&f,  and  ophite  or  serpentine);  H.  =  2-5;  G.=2*76— 2*77 ;  lustre  weak;  color  g 
ohve-grcen,  piKtachio-green ;  feel  unctuous.  It  forms  the  gangueof  enstatit-f^  (Mt; 
Aloysthal,  Moravia.  In  the  occurrence  of  a  massive  form,  penninite  is  thus  like  M 
lite,  and  other  related  species. 

Descloizeaux  found  (Min.,  436)  i?Ai?=65''  28'  in  penninite,  and  0  A  R—IO?.^ 
latter  in  the  Texas  kiimmererite.  The  above  angles,  and  fi.s:8.  414.  415,  are  from  Coo 
the  latter  (Am.  J.  Sd.,  II.  xliv.  201),  and  f.  4 1 6  is  from  Kokscharof  (Verh.  Min.  Gcs.  « 

Oomp.— 0.  ratio  for  bases  and  silica  4  :  3,  corresponding  to  8  (fig*,  3tl),  9  j>i,  Vi 
Ing  from  4  :  3  to  5  :  4.  Exact  deductions  from  the  aualy^^es  cannot  be  made  until 
oxydation  of  the  iron  in  all  cases  is  ascertained ;  and,  turther,  until  it  is  also  prov< 
may  not  l»e  a  crystalline  mixture  such  as  is  mentioned  abovo  under  tabergite.  The 
contains  microscopic  grains  of  magnetite,  and  these  are  supposed  by  Kenngott  to  o 
of  the  discrepancies  in  the  analyses. 

Analyses:  (I)  Penninite.  1,  Schweizer  (Pogg.,  I.  526);  2,  3,  Marignac  (Ann.  Ch. 
428);  4,  Merz  (Kenngott's  Uebers.,  1868,  02);'  5,  MacDonnell  (Proc  B.  Acad.  DnU 
Marignac  (1.  c. ) ;  7,  Rummelsberg  (4th  SuppU,  5^7 ».  {2)  KHmmereritey  etc  8,  HarU 
xxiii.  2G6);  9,  Hermann  (J.  pr.  Ch.,  hii.  I);  10,  T.  II.  Garrett  (Am.  J.  Sci.,  II. 
Genth  (Proc.  Ac.  Sd.  Philad,  1862,  121);  12,  Hermann  (1.  c);  18,  14,  Smith  &  I 
Bci.,  II.  xvL  47);  16,  16,  Pearse  (Am.  J.  Sci.,  II.  xxxvii.  222);  17,  Hermann  (L  c). 
18,  V,  Hauer  (lier.  Ak.  Wien,  xvL.  1855);  19,  T.  S,  Hunt  (Rep.  G?.  Can.,  1868,  491); 

12-58=99-08  Schweizc 
12-80=99-74  Marignac 
12*7  4  =  100  Mangnac 
12-18=99  51  Merz. 
12-40=  100-46  MacDor 
12-52  =  100  Marignac 
13  68=100-87  Ramme 


Si 

£l 

<5r 

Fe 

Mg 

1.  Zermatt,  Penninite 'i^  01 

9-69 

f'ell-36 

32-34 

2..        '* 

It 

.S3-36 

13-24 

0-20 

693 

84-21 

3. 

It 

83-40 

13-41 

0-16 

5-73 

34-57 

4. 

It 

33-26 

11-69 



*'e7  20 

35-18 

6. 

(1 

33-64 

10-64 

8-83 

84-95 

6.  Binnen, 

II 

33-95 

13-46 

C-24 

6-12 

33-71 

7.  Snarum 

34-88 

12-48 



5-81 

34-02 

8.  Ural,        Kfim, 

37-00 

14-20 

1-no 

^el-50 

81-50 

9.  L.  Itkul, 

11 

30-58 

15-94 

4-99 

f^e3-32 

33  45 

10.  Texas,  Pa. 

(t 

37-66 

11-82 

3-GO 

t^e2-50 

24-97 

11. 

"       (1)33-20 

11-11 

6-85 

1-43 

35-54 

12.          " 

It 

31-82 

1510 

0-90 

4-06 

35-24 

13.          ** 

It 

88-26 

10-69 

4-78 

1-96 

85-93 

14.          " 

11 

33-30 

10-50 

4-67 

1  60 

3G-08 

15.           " 

"rWn  31 -86 

13-75 

215 

Fe2-3l 

34-90 

16.           " 

"red 

81-31 

12-84 

2-98 

f^e2-46 

.36-02 

17.  Rhodochrome 

34-64 

10-50 

5-50 

180 

86-47 

18.  Pseudophite 

83  42 

15-42 

•^. 

te2-58 

•34-04 

19.  Loganite 

83-28 

13-30 

1-92 

35  60 

13  00, 
12-05: 
13-58, 
12-95, 
12-75, 
12-64, 
13-25, 
13-98, 
13-20, 
12-03: 


Ca  l-6=99-7.>  1 
=  100-33  Herm  ax 
C'a4-ll,  Ni  or/ 
U  :ffa  0-28,  K 
NiQ-25=1001i 
K,  NaO-85  =  9'l 
K,  :ffa0:?6=r9i 
Ca  1-27,  S^i  0-2 
Ca  0-82,  Sri  0-4i 
=99*94  Herman 


12-68=98-14  Hauer. 
16-00=100  Huut. 
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In  anal.  15,  G,=2-63;  18,  G.=2-383;  20,  G.=2-355. 

TabergiU  afforded  Svanberg  (Ak.  H.  Stockholm,  155,  1839):  Si  35*76,  $1  13*03,  te  6*34,  iHn 
1*64,  Mg  29-27,  R  2-i>7,  Mg  F  I'l,  fl  11*76=  100*«8.  C.  W.  0.  Fuchs obtained  for  its  composition 
(Jahrb.  lUn.  1867,  822)  Si  82-96,  *l  13*08,  fe  13*72,  Mn  0*07.  Mg  2683,  Oa  0*95,  fi  11-34,  K 
03?i,  Na  1-25,  F  0*97  =  100*49 ;  giving  the  0.  ratio  for  ft,  fi.  Si,  'fi=7  :  3  ;  9  :  5,  while  the  analy- 
sis of  Svanberg  gives  6:3:9:6;  both  of  which  are  near  that  oi pyrosckrite,  G.=2-813.  Des 
doizeaux  refers  a  part  of  tabergite  to  ripidolite  (see  below). 

Pyr^  etc^ — In  the  closed  tube  jields  water.  B.B.  exfoliates  somewhat  and  is  difficultly  fusible. 
With  the  fluxes  all  varieties  g^ve  reactions  for  iron,  and  mauj  varieties  react  for  chromium. 
Partially  decomposed  by  muriatio  and  completely  by  sulphuric  acid« 

Obs.— Occurs  with  serpentine  in  the  region  of  Zermatt,  Valais,  near  Mt  Rosa,  especially  in  the 
moraines  of  the  Fiudelen  glacier;  crystals  from  Zermatt  are  sometimes  2  in.  long  and  1^^  in.  thick ; 
also  at  the  foot  of  the  Simplon ;  at  Ala,  Piedmont,  with  clinochlore ;  at  Schwarzeustein  in  the 
TjTol]  at  Taberg  in  Wermland ;  at  Snarum,  greenish  and  foliated,  called  sUaliU  of  Snarum. 

Kammererite  is  found  at  the  localities  already  mentioned ;  also  near  Mlask  in  the  Urals ;  at 
Haroldswick  in  Uost,  Shetland  Isles.  Abundant  at  Texas,  Lancaster  Oc  Pa.,  along  with  dine- 
chlore,  some  crystals  being  imbedded  in  clinochlore,  or  the  reverse. 

The  union  of  kammererite  and  penniiiite  is  made  by  Descloizeaux,  and  is  sustained  by  his 
optical  exammations,  as  well  as  by  chemical  composition. 

449.  DELBS3ITE.    Chlorite  ferrugineuse  I>ele88e,  Ann.  d.  M.,  lY.  xii.  196,  1847,  and  xvi.  620, 
1849.    Delessite  ^Taum.,  Min.,  1850.    Etsenchlorit. 

ICassive,  with  a  short  flbroas  or  scaly  feathery  texture,  often  radiated. 

JB.  =  2 '5.     G. = 2  89.    Color  olive-green  to  blackish-green.    Powder  gray  or  green. 


Analyses  :  Delesse  (L  c): 

Si            £1            9e 

*e 

Ag 

da 

n 

1.  Mielen        3107        16-47        17*54 

407 

19*14 

0-46 

11-65=99*30. 

2.  Oberstein  29*08                42-00 

12-23 

8-70 

12*99=100. 

3.  Zwickau     29-46        18*25          8*17 

15*12 

16-32 

0*46 

12*57=99-83. 

AnaL  1  affords  the  0.  ratio  for  B,  fi,  Si,  fi=8*7  :  12*5  :  16*5  :  10-27 ;  and  anal.  3,  11-87  :  10*96 

1 5*7 0  :  11*18.  The  former  gives  for  the  0.  ratio  of  bases  and  silica  1  :  1*29,  and  the  latter  1 :  1  *46 ; 
iie  mean  of  which  is  about  8 :  4. 

In  a  matrass  yields  water  and  becomes  brown.  B.B.  fuses  with  difficulty  on  the  edges.  Easily 
lolable  in  adds,  affording  a  deposit  of  silica. 

Occurs  coating  or  filling  the  cavities  of  amygdaloid,  or  amygdaloidal  porphyry,  at  Oberstein, 
Iwickao,  La  Grdve  near  Mielen. 

Kamed  after  Delesse,  of  Paris. 

.50.  RIPIDOUTE.  Chlorite  pt.  early  a/uthors  (for  Syn.,  see  p.  601).  Hexagonal  Chlorite  pt 
RipidoHth  (fr.  Achmatovsk,  Schwarzenstein)  v.  Kob.y  J.  pr.  Ch.,  xvi  1839.  ?Tabergitpt. 
Gisochlore  (fr.  Westchester)  W.  P.  EUxke^  Am.  J.  Sci.,  II.  xii.  339,  1851.  Elinochlor  Germ. 
Kotschubeit  {ft.  S.  Ural)  Kokscharof,  Bull  Ac.  St.  Pet.,  v.  369,  1861. 

Monoclinic.     (7=62°  51'=  6>  A  i-i,  I A  7=125°  37',  O  A  44=108°  14'; 

:  b  :  <?=  1-47756  : 1 : 1-73195.  Observed  planes :  0 ;  vertical,  /,  i-i,  i\  i-i ; 
iinodomes,  3-i,  44 ;  hemidomes,  |-i,  1-i,  |-i,  4-i,  -4-i ;  hemioctahedral,  f , 
,  1,  -2,  -6  ;  f-i,  2-i,  -6-ft,  Kokscharof. 

>  A  Z=113°  57'  OAi,  adj.,=118°  32'      /A  t-i=150°  10' 

>  A  1,  adj., =102  7  Oa  f  i=116  45  44  A  44,  ov.  i4,=143  33 
'  A  -4-^=  125  7                Oa  U=90  i-l  A  i-i=147  li 

'  A  I'ij  back,=103  55       1  A  1=121  28  i-ft  A  1-^=114  3 

A  f-i=93  18  /A  1=143  57  Oa  i-ft=104  23 

[eava^e  :  0  eminent ;  crystals  &ften  tabular,  also  oblong ;  frequently 
tombohedral  in  aspect,  as  in  f,  424,  the  plane  angles  of  the  base  60°  or 
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120*^.  Twins  :  composition-face  f,  making  stellate  groups,  as  in  f. 
421,  very  common ;  0  A  f =89°  43'  to  90°,  and  these  twins  therefore  havii 
small  or  no  reentering  angles  on  the  face  of  cleavage.  Crystals  often  groupi 
in  rosettes.     Massive  coarse  scaly  granular  to  fine  granular  and  earthy. 


417 


418 


419 


n.=2-2-5.  G.=2-65-2-78;  2-774,  fr.  Achmatovsk,  G.  Rose;  2C7i 
ib.,  Mariffnac;  2-603,  ib.,  Hermann  ;  2*673,  fr.  Ala,  Marignac;  2714,  fr 
Texas,  iSake;  2*71,  fr.  Willimantic,  Burton.  Lustre  of  cleavage-faef 
somewhat  pearly.  Color  deep  grass-green  to  olive-green ;  also  rose-red 
Often  strongly  dichroic,  being  sometimes  brownish  or  hyacinth-red  trans 
verse  to  the  vertical  axis,  by  transmitted  light,  when  green  in  the  directioi 
of  the  axis ;  at  other  times  green  in  both  directions.  Streak  greenish -whiti 
to  uncolored.  Transparent  to  translucent.  Flexible  and  somewhat  elastic 
Optic-axial  divergence  10°  to  86°  ;  bisectrix  acute  positive,  inclined  12'  t 
16°  to  the  normal  to  0 ;  plane  in  a  direction  either  parallel  (f.  422^  o 
at  right  angles  (f.  423)  to  two  sides  of  the  hexagonal  base,  the  lines  in  1 
422,  423,  and  the  lining  in  f.  420,  421  (of  the  twins),  showing  the  t^ 
directions. 

Var. — 1.  Ordinary;  green  ripidolite,  passing  into  bliiish-green  And  bluish  (tabergite)  ;  (a)  fd 
atcd;  (&)  masBive.  2.  KotucJiubeite ;  rose-ved.  3.  Exfoliating ^  much  like  yeTvaicullte.  Descloizesi 
found  the  optic-axial  angle  in  the  mineral  from  Texas  IS*"— 60*  (a  crystal  having  a  hexa^rnnal  n 
cleus  of  kammererite) ;  others  from  Pennsylvania  70**  — 86* ;  from  Achmatovsk  and  ArendaL  N< 
way,  4'»''— 42' ;  fr.  Zermatt,  46** ;  fr.  ZiUerthal,  48°— 50° ;  fr.  Pfiinders,  46^—64'' ;  fr.  Sk  Gothtf 
25" ;  fr  Cavalaire,  Depc.  of  Var,  26°,  44%  7*2' ;  fr.  f>Qtsch,  Tyrol,  IS**— 33^ :  fr.  Ala^  1 5*— 42  :  I 
Traversella,  1 5"  — 24^ ;  fr.  Taberg  (tabergite),  bluish  to  green,  lo**— 83**.  In  a  Pennsyl vaziia  pj 
he  found  68''  at  20°  to  100°  C. ;  69°  at  150°  C. ;  72°  at  180°  0. ;  73^"  at  IdO**  C. ;   75'  at  205^ 
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Cooke  found  the  angle  for  plates  fr.  Texas  67^—84°,  with  the  inclination  cf  the  bisectrix  13)*  to 
15^. 

Comp.— O.  ratio  for  ft,  fi,  Si,  fi=5  : 3  : 6 :  4 ;  corresponding  to  5  >fg,  Xl,  S  Si,  4  A= Silica  32*5, 
alumina  18«,  magnesia  86  0,  water  12'9=100.  Analyses:  1,  2,  "W.  J.  Craw  (Am.  J.  ScL,  II.  xiil 
222);  3,  V.  KobeU  (GeL  Anz.  Munchen,  Ap.  10,  1854);  4,  Varrentrapp  (Pogg.,  xlviil  185);  6-7, 
7.  Kobell  (J.  pr.  Ch.,  xvL  470);  8,  Bruel  (Pogg.,  xlviii.);  9,  Delesse  (Ann.  Ch.  Phys.,  III.  ix. 
396);  10,  11,  Marignac  (Ann.  Ch.  Phys.,  IIL  x.  430);  12,  Hermann  (J.  pr.  Ch.,  xL  13);  13,  B  S 
Burton  (prir.  oontrib.) ; 

424— Natural  size. 


Westchester,  Pa. 

Si 

i\ 

^ 

Fe 

*e 

Ag 

ft 

1. 

Chester  CJo.,  Pa. 

31-34 
31-78 

17-47 

1-69 

8-86 

33-44 
33-64 

12  60=100-39  Oraw. 

2. 

22-71 

12-60=100-73  Craw. 

?. 

BaTaria 

83-49 

16-37 

0-55 

2-30 

4-25 

32-94 

11-50=100-40  KobelL 

t. 

Achmatovsk 

80*38 

16-97 

.— . 

-.— 

4-87 

33-97 

12-63=98-81  Varrentrapp. 

>. 

t* 

31-25 

1872 

— 

5-10 

32  08 

12-63=99-78  KobeU. 

\. 

<t 

31  14 

17-14 



3-86 

34-40 

12-20,  insoL  0-85  =  100-11  Kob. 

r 

Schwartenstein 

32-68 

1457 





597 

33-11 

12-10,  insol.  1-02=99-73  KobeD. 

i. 

Zillerthal 

81-47 

16-67 

— i 

— . 

6-97 

32-56 

12-42=99-11  Bruel. 

} 

Pyrenees 

32-1 

18-5 



0-6 

36-7 

12-1  =  100  Delesse. 

». 

AJa 

80-nl 

19-11 

— 

4-81 

33-15 

12-52=99-60  Marignac. 

Slutouet 

30-27 

19-89 

4-42 

83-13 

12-54=100-25  Marignac. 

. 

'*         wlute 

30-80 

17-27 

—- 

1-37 

_-. 

87-07 

12-80=98  82  Hermann. 

1, 

WlUimantic,  Ct 

31-86 

15-80 

4-77 



34-80 

12-72,  Oa  1-30=99-75  Burton. 

Rammelfiberg  found 
573;    11,  G.=2-67i; 


4-55  ^e  in  the  mineral  A-om  Achmatovsk 
1-2,  G.= 2-608.    Pearse  found  the  green 


In  anal  9,  0.=2'616;  10,a.= 
chlorite  of  Texas  to  contain  (Am. 
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'  J.  Sci.,  n.  xxxYxl  222)  Si  28-62,  Xl  18-37,  ^r  1'97,  jTi  0-37,  te  3*73,  Ag  321 3,  fta  1 
=  100*66 ;  and  on  tho  ground  of  the  low  silica  makes  it  a  new  spedes,  and  names  it 
yfMaric,  grosd.    The  mineral  was  probably  the  tnie  ripidolite  of  Texas,  perhaps  impii 

Pyr.,  etc. — ^Yields  water.  B.B.  in  th«^  platinum  forceps  whitens  and  fuses  wilh 
the  edges  to  a  grayish-black  glass.  With  borax,  a  clear  glass  colored  by  iron,  an 
chromium.  In  sulphuric  acid  wholly  decomposed.  The  yariety  from  Williisanlic,  Ct, 
worm-like  forms,  like  vermiculite. 

Oba. — Occurs  in  connection  with  chloritic  and  talcose  rocks  or  schist,  and  serpeo 
at  Achmatovsk  and  other  foreign  localities  mentioned  abo^e;  red  [kotsdivleiie)  in  t) 
Ufalcisk,  Southern  Ural ;  at  Ala,  Piedmont,  with  prochlorite ;  at  Zermatt,  with  bro\ 
Markt  Leugast  in  Bavaria ;  Marieuberg,  Saxony. 

In  the  U.  States,  in  large  crystals  and  plates  at  Westchester,  in  serpentine,  an 
Pa.  (f.  424);  at  Texas,  with  chromite,  and  intimately  associated,  and  sometimes 
with  red  and  green  penninite. 

On  cryst  see  Kokscharof^  MiiL  RussI,  ii.  7  (abstract  in  Am.  J.  Sd.,  IL  xix.  ] 
Beaux.  Min.,  L  412;  Hessenberg,  Min.  Not,  No.  yii.  28;  J.  P.  Cooke,  Am.  J.  ScL, 
from  whom  figs.  420-423  are  taken. 

Named  ripidolite  from  pi^t^,  a/an^  in  allusion  to  a  common  mode  of  grouping  of 
and  dinocJiiore,  from  the  inclined  monoclinic  form  of  crystallization  ascertained  by  1 
investigation.  It  has  since  been  found,  and  first  through  examinations  by  Kokscli 
chlorito  of  AchmatoTsk,  and  also  that  of  Schwarzenstem  and  Ala,  the  three  up 
Kobell  based  his  description  of  ripidolite,  are  also  monodinic,  and  identical  wii 
Bipidoliie  has  nevertheless  been,  to  some  extent,  set  aside  for  dinochlort,  because  of 
in  the  science  connected  with  that  name  (see  p.  502);  but  the  latter  name  is  very 
since  there  is  now  a  second  monoclinic  chlorite  known  (p.  504).  The  former  name  i 
von  Kobell^s  important  chemical  discovery  that  the  old  cMorite  included  two  d 
(p.  502),  and  ought  to  be  retained. 

Talc-Chlorite  of  Traversglla  occurs  in  large  hexagonal  plates  regularly 
presents,  according  to  Desdoizeaux,  the  optical  characters  of  clinochlore  The  pla 
consisting  of  six  triangular  sections ;  at  centre  tliey  are  translucent  and  blackish-g 
a  negative  bisectrix,  and  exteriorly  clear  green  and  transparent,  with  a  positive  bis< 
nac  regards  it  as  between  talc  and  chlorite.    He  obtained  (Ann.  Gh.  Phys.,  III.  tv 


Si 

Si 

fe 

fig 

tL 

1. 

38-45 

11-75 

12-82 

2819 

8-49=99-7( 

2. 

89-81 

12-56 

11-10 

28-41 

7'79=996i 

3. 

41-34 

11-42 

10-09 

29-67 

7-66=100-] 

Corresponds  nearly  with  the  0.  ratio  8:1:4:3,  and  therefore  the  general  f 
Si'  +  aq,  or  that  o(  pyrosderiie.  But  it  is  possibly  ripidolite  impure  from  mis 
which  view  would  account  for  the  high  percentage  of  silica.  Occurs  at  Traven 
with  magnetite  and  ripidolite. 

At  Traversf'lla  there  is  i*till  another  idUxhhriie^  soft  and  of  a  silvery-white  li 
single  optical  axis,  or  two  very  slightly  divergent;  the  hexagonal  plates  are  opaqi 
transparent  toward  the  borders.  It  affords  much  water  in  a  matrass,  and  fuses 
on  the  edges  to  a  white  enamel 


451.  liEUOHTBNBBROITE.    Leachtenbergit  Komonen^  Yerh.  Hiil   St 
Chlorite  blanche  de  Maul^n  Ddease,  Ann.  Cli.  Phys.,  III.  iz.  396,  18 

Hexagonal.  In  hexagonal  plates  or  crystals.  Cleavage  :  ba 
H.=2-5.  G.=2-61-2-71 ;  2-61-2-64,  v.  Leuchtenberg ; 
Kokscharof.  Lustre  of  cleavage  surface  pearly.  Colorless,  w 
ish-white,  greenish-white ;  often  opaque  externally  (from  alt 
colorless  within.  Translucent  in  thin  laminsd  when  unalt< 
laminae  flexible,  very  slightly  elastic.     Optically  unaxial ;  Ha 

Oomp.— 0.  ratio  for  ft,  S,  Si,  fl:=4i  :  3  :  6  :  3^ ;  (5f  fig*-+-|  3tl) Si-+- 11  ft =Si] 
30 '9,  magnesia  36*6,  water  1 2-2=100.  It  is  a  prochlorite  with  the  protozyd  ba 
magnesia.  Analyses:  1,  Hermann  (J.  pr.  Cli.,  xL  18);  2,  v.  Leuditeuborg  (BuU 
188);  3,  Delesse(la): 


Digitized  by 


Google 


HTDROUB   SILICATES,   MAEGAEOPHTLLITE  BBCnON, 


501 


I.  Slatouflt 

2 

3.  MauleoQ 


32-35     18-00       4-37 
(1)30-46     1 9-74*^6  1-99 


fig 

32-29 


821        18-5 


0-6 


34-52     0-1 1 
3k-7        


12  60=99-61  Hennann. 
12-74=99-66  Leuchtenberg. 
12-1  =  100  Delesse. 


Yon  Leuchteiiberg*8  analysia  was  made  on  unaltered  matorial,  separated  with  great  care,  evoo 
microscopic,  from  impurities.  It  gives  the  0  ratio  for  It,  fi,  ^i,  fi[=lS'83  :  9*86: 16*24:  11-82 ; 
and  Hermann's,  12-92:  10-69:  17*26:  U-ll.  The  '*  white  chlorite"  of  Maul^n  appears  to  be 
identical  with  ienchtonbergite. 

Pyr.,  etc. — In  the  closed  tube  yields  water.  B.B.  exfoliates  and  fuses  with  difficulty  on  thd 
thin  edges,  becoming  white  and  opaque. 

Obs. — Found  in  the  Schischimsk  Mts.,  near  Slatoust,  partly  in  large  crystals,  and  partly  quite 
small,  imbedded  in  steatite.  The  crystals  are  mostly  opaque  and  altered  externally,  and  contain 
in  this  outer  part  from  9-30  to  10*75  p.  c  of  water.  The  mineral  contains  minute  garnets  and 
some  other  crystals  as  impurities. 

Named  aftor  Duke  N.  v.  Leuchtenberg. 

452.  PROOHIiORITE.  Mica  pt.,  Telgsten  pt?,  Lapis  colubrinus  lamellosus  (fr.  SalbergX 
WaU.,  Min.,  130,  1747.  Talgsten  pt,  Specksten  pt.,  OronsL,  Mln.,  89,  1758.  Ghlorit  pt  (fr.  St 
Gothard,  Tolfa,  Altenberg)  Wem,  Bergm.  J.,  L  376  and  891,  1789.  Blattriger  Ghlorit  (fr.  St 
Gothard)  Wem.,  1800,  Ludwig  Min,  i.  118,  1803.  Chlorite  v.  Kobell,  J.  pr.  Ch.,  xvu  1839. 
Hexagonal  Chlorite.  Ripidolite  G.  Rose^  and  this  Min.,  last  edit.  Lophoit,  Ogkoit,  Breith^ 
Handb.,  I  881,  383,  1841.  Helminthe  O.  0,  Volger,  Entw.  Min.,  142,  1854.  Grengesite  (fr. 
Dalame)  Hisinger,  Suckow's  Erz.  u.  Gtesteinlager  schwed.  Qeb.,  50,  ]831=Strahlige  Griineis- 
enerde  ir.  Dalame.    Frochlorite  Dana^  Am.  J.  Set,  II.  xliv.  258,  1867. 


425 


Ilexaffonal?     Cleavage:  basal,  eminent.     Crystals  often  implanted  by 
tlieir  sicfes,  and  in  divergent  groups,  fan-shaped,  or 
spheroidal.    Also  in  large  folia.    Massive  granular. 

H.  =  l— 2.  G.  =  2-78--2-96.  Translucent  to 
opaque  ;  transparent  only  in  very  tliin  folia.  Lus- 
tre of  cleavage  surface  feebly  pearly.  Color  green, 
srrass-green,  olive-green,  blackish-green  ;  across  the 
axis  by  transmitted  light  sometimes  red.  Streak 
uricolored  or  greenish.  Laminae  flexible,  not  elas- 
tic. Double  refraction  very  weak ;  one  optical 
negative  axis  (Dauphiny) ;  or  two  very  slightly  diverging,  apparently  nor- 
mal to  plane  of  cleavage. 

Oomp.— O.  ratio  fw  B,  18,  Si,  fi=12  :  9  :  14  :  9J ;  for  bases  and  silica  8:2;  (H^gi  ^e)*+ 
f  ^l)5iH-^fi=,  if  Mg  :  f'e=l  :  1,  Silica  268,  alumina  19-7,  protoxyd  of  iron  275,  magnesia 
\:-r'S,  water  lu*7  =  10«i.  Analyses:  1,  Varrentrapp;  2,  Rammelsberg  (Min.  Ch.,  588);  3,  4,  v. 
tobeU  (J.  pr.  Ch.,  x\ri.) ;  6,  T^^chermak  (Ber.  Ak.  Wien,  liii.  26) ;  6,  v.  KobelJ  (L  a) ;  7,  8,  Marignac 
Ann.  Ch.  Phys.,  III.  xiv.  59);  9,  Hermann;  10,  J.  L.  Smith  (Am.  J.  Set,  II.  xl  65);  IJ,  Genth 
Ana.  J.  ScL,  II.  xxviiL  250);  12,  Hisinger  (Suckow,  Erz.  u.  Gesteinlager  schwed.  (Jeb.,  1831,  50); 
H,  Erdmann  (Erdmann's  Larobok,  1853,  378): 


1.  SL  Grothard 

2. 

8.  ZUIerthal 

4. 


Rauris 
Dauphiny 

Miask 


tgi'  £1 
25-36  18-56 
25-12  22  26 
26-51  21-81 
27-32  20-69 
26-3  19-8 
260rt  18-47 
26-88  17-52 


J'e 


Mn 


Mg 

28-79        17-09 

23-11  Pel  09  17-41 


St  Christophe  2714  19-19 


0.  Gumueb'dagh 


25-60  22-21 
27-20  18-62 


15-00 
15-23 
161 
26-87 
29-76 
24-76 
Fe  500 
23-21 


0-47 


0-62 


22-83 

24-89 

24-4 

14-69 

13-84 

16-78 

30-96 

17-64 


8-96=98-70  Varrentrapp. 
10-70=99-69  Rammelsberg. 
1200=98-15  KobelL 
1200=  100  60  KobelU 
12-4,  Oa  1-0=99*0  Tschermak. 
10-45,  gangue  2-24=99-40  KobelL 
ll-H3=«9-33  Marignac. 
11  •60=99-37  Marignaa 
13-48,  undec  2-^6=99-46  Henn. 
10-61=97-28  Smith. 
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Si 

£1 

*e 

lin 

Ag 

11. 

12. 
13. 

Steele's  M.,  N.  0. 

GrengesiU 

Dannemora 

24*90 

27-81 
27-89 

21-77 
14-31 
14-30 

24-21 
26-63 
21-21 

1-16 

2-ia 

6-48 

12*78 
14-81 
14-42 

10-69,  Fe  4-60=100  Genth. 
12-56=96  79  Hisinger. 
10-SO,  3Pe  5-96,  Oa  0-48,  '^a  0-21, 
&:  0  17=100-34  KxdixumiL 

Analyses  3,  4,  are  of  the  lophoiie  of  Breithaupt;  Ba  0=106''  14'— lOe**  26';  G.=2*78— 2-89. 
Analyses  1  and  6  are  of  his  ogcoiie. 

The  Jiidminthe  of  Yolger  occurs  in  slender  yermifonn  crystallizations  like  fig.  425  (whence  the 
nameX  transversely  foliated,  penetrating  quartz  and  feldspar.  The  figure  is  from  a  New  iiam^ 
shire  specimen  described  by  0.  P.  Hubbard,  and  may  be  one  of  the  other  species  of  chlorite. 

A  dark  green  mineral  from  the  Pfitschthalf  accompanying  (Ellacher's  margarite,  afforded  Uetzer 
(Ramm.  Min.  Ch.,  845,  ZS.  Nat.  Ver.  Halle,  v.  3ul)  gi28-(M^3tl  23*19,  Fe  25*7,  Slg  16*6s,0a  1-48, 
H  2-30,  F  0-98=97*32.    It  is  stated  to  be  infusible. 

Pyr.,  etc. — Same  as  for  ripidolite. 

Obs.— Like  other  chlorites  in  modes  of  occurrence.  Sometimes  in  implanted  crystals,  as  at  St 
Gothard,  enveloping  oiten  adularia,  etc. ;  at  Greiner  in  the  Zillerthal,  Tyrol ;  Bauris  in  Salz- 
burg; Trayersella  in  Piedmont;  at  Mtn.  Sept  Lacs  in  Dauphiny  (anal.  7);  in  Styria;  Bohemia. 
Also  massive  in  Cornwall,  in  tin  veins  (where  it  is  called  peach) ;  at  Arendal  in  Norway ;  Salberg 
and  Dannemora,  Sweden;  Dognacska,  Hungary;  also  as  pseudomdTphs,  at  Bergmaxmsgrun, 
Saxony,  after  garnet,  and  at  Greiner,  Tyrol,  after  hornblende. 

Grengesiie  from  Grangesbergin  Dalecarlia,  Sweden  (anal.  1*2),  occurs  partly  in  hexagonal  crystalli- 
satious,  more  or  less  radiately  grouped,  and  probably  results,  Erdmann  observes  (Larobok  Min^ 
1858,  374),  from  the  alteration  of  pyroxene.  Srdmann  spells  the  name  Grangesite.  Specific 
a^vity  3*1;  color  dark  green.    Reported  also  from  Fischbachthal,  as  altered  augite,  in  mela- 


phgr. 


^amed  from  y\oip6(^  greefL 

Werner's  species  chlorite  was  shown  to  include  more  than  one  species  by  von  KoLell  in  1838, 
and  the  name  chlorite  was  thereupon  given  by  him  to  the  St.  Grothard  and  other  chlorites  having 
26  to  27  p.  a  sihca,  and  ripidoUte  to  that  of  Schwarzenstein  and  Achmatovsk  having  30  to  33 
p.  c.  of  sUica. 

In  1839,  G.  Rose  reversed  the  names  of  v.  Kobell  (see  paper  on  chlorite  by  Varrentrapp.  Pogg.. 
xlviiL  1 9.S,  1 839)  on  the  ground  that  v.  Kobell's  ripidolite  was  not  so  characteristically  fau-shapcd 
in  aggregation  as  the  other  species.  But  the  change  was  unfortunate,  as  both  species  are  now 
known  to  differ  but  little  in  this  respect,  and  it  has  resulted  in  much  confusion  in  ihe  science. 
Moreover,  it  violated  an  older  claim  of  priority;  for  Werner's  bldttriger  Odorit  (or  CJdorites  lamd- 
losua),  the  first  crystallized  chlorite  recognized  by  him  (in  1800  or  earlier,  Ludwig's  Min.,  1118, 
.  1803),  was  the  hexagonal  chlorite  of  St.  Gothard,  and  this  should  therefore,  in  the  division,  liave 
retained  the  name  dUoriie. 

As  the  term  chbriie  has  become  the  designation  of  a  family  of  minerals,  it  seems  necessary  that 
it  should  have  some  modified  form  for  this  species,  and  hence  the  application  of  prochhritey  from 
9pif  beforCj  and  chiontej  in  allusion  to  its  being  the  earliest  crystallized  kind  recognized. 

The  following  are  chlorite-like  minerals  of  doubtful  nature : 

463.  A  CHLOBirE-UKB  mineral  from  Webster,  N.  C,  in  cryBtals,  micaceous  in  structure,  of  a 
dark  bluibh  to  brownish-green  color,  afforded  GentU  (Am.  J.  Sci.,  II.  xxxiiL  200)  : 


Si 

£1 

«r 

to 

Si 

Ag 

Ca 

t. 

fl 

31-46 

13-08 

4-16 

4-88 

0-16 

43-10 

0-17 

0-Ot 

329=100-36. 

The  ratio  between  the  oxygen  of  the  bases  and  silica  is  about  3:2.  It  is  remarkable  for  the 
small  amoimt  of  water  and  iron,  and  the  large  proportion  of  magnesia :  a  constitution  which  may 
have  an  explanation  in  its  being  a  mixture  of  talc  and  clilorite.  It  is  associated  with  a  talc  which 
Genth  found  to  be  nearly  anhydrous  (p.  468). 

464.  Aphbcbidbritb  Sandberger  (Ueb.  Geol.  Nassau,  97, 1 847).  A  soft  ferruginous  chlorite,  of  a 
dark  olive-green  color,  scaly  masaive  in  structure ;  the  scales  minute,  transparent,  and  hexagonal, 
and  having  G.=2'8  and  H.=  l ;  from  Weilburg,  Duchy  of  Nassau,  at  the  Gelegenheit  mine.  A 
similar  mineral,  but  more  magnesian,  has  been  found  in  gneiss  at  Guistberg  in  Wermland ;  in 
hematite  at  Bonscheuer  near  Muttershausen,  Duchy  of  Nassau,  bavingG.=2'V)9l ;  at  BalduJnsteia 
on  the  Lahr ;  and  in  mica  schist  with  hematite  at  several  places  in  Upper  Styria,  consisting  of 
microscopic  scales  of  a  dear  green  color.  Analyses:  1,  Sandberger  (loc.  cit);  2,  J.  Igelstrom 
CJ.  pr.  Ch,,  Ixrxiv.  480);  3,  Erlenmeyer  (Jahresb.,  1860,  778);  4,  v,  Hauer: 
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4-01     27-79 
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7-74=100-74Sandbeiger. 
7-6=99-6  Igelstrom. 
10-06=99-96  Erlenmeyer. 
1006=99-32  Hauer. 
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1.  Weflborg 

2.  Quistberg 

3.  BoQscheuer 

4.  Styria 

Anal.  1  corresponds  nearly  to  J^e'  Si+£l  §i+2  H.  The  others  have  part  of  the  iron 
replaced  by  magnesia,  and  approach  ordinary  prochlorite. 

455.  Metachlobite  Lisi  (ZS.  G.,  iv.  634,  1862).  Foliated  columnar,  like  chlorite,  vitreous  to 
pearly  in  lustre,  dull  leek-green  color.    H.=2'6.    Composition  according  to  K.  List  (I  o.) : 

Si  ^  ^e  Mg         Oa  &  ^a  fi 

23-77         16-48        40-36        3-10        074         137        008         13-76=99-60. 

Whence  the  oxygen  ratio  for  ^  S,  Si,  1^,  is  very  nearly  4| :  8  :  6  :  5,  which  gives  for  the  oxy- 
gen of  the  bases  and  silica  the  ratio  7^  :  5=3  :  2,  as  in  aphrosiderite. 

B.B.  fuses  on  the  edges  to  a  dark  enamel  Gelatinizes  in  the  cold  with  muriatic  add.  Forma 
Rmall  veiua  in  a  green  rock  at  Biichenberg  near  Elbingerode,  in  the  Ears. 

BALnMORiTE.  "Baltimorite,"  so  called  from  Baltimore,  aflforded  v.  Hauer  (Jahrb.  G.  Reichs., 
1853)  Si  27  » 5,  Si  18-54,  Ca  1508,  Ag  26-00,  tt  13-23  =  100.  Hermann  found  in  " Baltimorite " 
of  a  bluish  color,  Si  33  26,  M  7-23,  ^r  4  34,  Fe  289,  lig  38-56,  fl  12*44,  0  1-30.  Thomson,  who 
instituted  th*?  species,  found  for  it  the  composition  essentially  of  serpentine  (see  p.  467).  It  is  a 
good  example  of  the  indefinite  mixtures  that  exist  among  the  serpentine  and  allied  miner aL?,  and 
of  the  uncertainty  as  to  the  value  of  a  species  that  is  based  on  only  one  or  two  analyses  of  the 
specimens  of  a  region,  and  especially  on  specimens  received  from  ordinary  collectors. 

PRASILITE  T.  Thomson  (Phil  Mag.,  III.  xvii.  416,  1840).  A  leek-green  fibrous  mineral,  soft  as 
Venetian  talc,  from  Kilpatrick  Hills,  the  fibres  loosely  cohering,  with  G.=2-Xll.  Stated  to  con- 
sist of  silica,  magnesia,  sesquioxyd  of  iron  and  alumina,  with  probably  soda,  and  18  p.  c.  of  water. 
Analysis  not  given.    Probably  a  chlorite  of  some  kind. 

455 A  DUMASITB  Ddesae  (Dufr.  Min.,  iii.  790,  1847,  iil  286,  1859).  A  chlorite  lining  cavitiea 
or  fi.«?sureB  in  certain  melaphyres  in  the  Yosges ;  color  green ;  soft,  and  somewhut  resembling 
ripidolite. 

456.  ORONSTBDTmi.    Cronstedtit  Steinmann^  Schw.  J.,  xxxii.  69,   1821.    Chloromelan 

BreOh.,  Char.,  33,  184,  18-23. 

Rhoinbohedral.  Occurs  in  hexagonal  prisms,  tapering  toward  the  sum- 
mit, or  adhering  laterally,  and  vertically  striated  ;  also  in  fibrous  diverging 
groups,  cylindroidal  and  reniform ;  also  amorphous.  Cleavage :  basal, 
highly  perfect. 

H.:l=3*5.  G.=3'34:8.  Lustre  brilliantly  vitreous.  Color  coal-black  to 
brownish-black.  Streak  dark  olive-green.  Opaque.  Kot  brittle.  Thin 
laminae  elastic. 

Oomp-— O.  ratio  for  R,  fi,  Si,  fl=3  :  3  :  4  :  3;  whence  (i  (Fe,  Mn)*-|-i  Pe)  Si+|  I^,  from 
Damour's  analysis.  Analyses :  1,  Steinmann  (1.  c) ;  1  A,  same,  as  corrected  by  v.  Kobell,  after 
ft  determiuatiou  of  the  degree  of  oxydation  of  the  iron  (Schw.  J.,  Ixil  196);  2,  second  anal,  of 
Steinmann,  altered  to  correspond  with  the  Pe  in  Damour's  anal  (Am.  J.  Set,  II.  xxxl  359) ;  3, 
Damour  (Ann.  Ch.  Phys.,  III.  Iviii.  99): 

An  Ag         ]9[ 

6-078  2-885  10-700=99-968  Steinmann. 

5-078  2-886  U)-700=  108-677  Steinmann,  altered. 

3-4S  3-25  10-70=  l(iO-7 8  Steinmana  altered. 

1-01  4-02  9-76=98-78  Damour.    G.=2-85. 

Pyr.,  etc. — 6.B.  froths  and  fuses  on  the  edges,  yielding  in  R.F.  a  magnetic  gray  or  black 
^'lobule.  With  borax  gives  reactions  for  iron  and  manganese.  Gelatinizes  in  concentrated 
nuriatic  add. 

Obs. — Accompanies  limouite  and  caldte  in  veins  containing  silver  ores  at  Przibram  in  Bohemiiu 
>ccurs  also  at  Wheal  Maudlin  in  Cornwall,  \u  diverging  groups. 

Named  afler  the  Swedish  mineralosgist  and  chemist^  A  Fr.  Cronstedt 
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5(»4:  OXYGEN  COMPOUNDH. 

456 A.  SroBBOSOHisoLiTB  Wemekink  (Pogg.,  I  887,  1824).  Probably  cronstedtite.  Rhombohe» 
Iral,  affording  the  planes  0,  I^  I;  crystals  minute  and  often  hemiBpherically  grouped ;  deavage, 
basal,  perfect;  also  massive.  H.=2*5;  G.=3 — 8*4.  Lustre  splendent;  color  pare  yUvet-black 
when  crystallized,  dark  greenish-gray ;  streak  leek-green,  greenish-gray ;  opaque. 

Formula :  i'e*  Si+ 1^  H,  Wemekink,  from  an  analysis  of  only  three  grains  of  the  mineral  (L  c.) 

Si  16-8  il  4-1  te  ¥e  16  5  S  7-3=U3-2. 

B.B.  easily  fusible,  according  to  Wemekink  (infusible,  Berzelius) ;  gelatinizes  in  muriatic  acii 
Ct  occurs  in  cavities  in  pyrrhotite  and  siderite,  at  Conghonas  do  Campo^  Brazil 

467.  OORUNDOPHILmi.  Shq>ard(£r,  K.  Oar.),  Am.  J.  ScL,  IL  ziL  211,  1851 ;  (fir.  Ohestor, 
Mass.)  id,  ib.,  xL  112,  1865.  OHnochlore  (ft.  Ohester)  J,  P.  Choke,  Am.  J.  Sd.,  II.  zUv.  206, 
1867. 

Monoclinic,  Descl,  Form  double  hexagonal  pyramids.  Cleavage  emi- 
nent, as  in  clinochlore.  Twins  common,  like  those  of  clinochlore  (p.  498, 
f.  421). 

H,=2"5.  G.=2-90,  fr.  Chester,  Brush.  Lustre  of  cleavage  surface  some- 
what pearly.  Color  olive-green,  leek-green,  grayish-green.  Transparent  to 
nearly  opaque.  Laminse  flexible,  somewhat  elastic.  Optically  biaxial ;  angle 
between  the  axes  varies  from  a  very  small  angle  to  73^°,  mostly  30°  to  73^^ ; 
bisectrix  positive,  oblique  to  plane  of  cleavage ;  double  refraction  strong. 

Var.— Desdoizeaux  found  the  optic-axial  angle  in  a  plate  from  Chester,  Mass.  (letter  to  the 
author  of  Jan.  Ib66),  65°,  with  an  increase  of  3°  in  the  angle  on  heating  to  200"  C,  a  character 
which,  he  observos,  distinguishes  this  mineral  and  ripidolite  from  penninite.  Cooke  found  (L  a) 
for  the  same,  from  different  plates,  the  angles  32'',  45^,  7I^°,  73^*".  The  plane  of  the  axes  pe^ 
pendicular  to  two  sides  of  tha  hexagon. 

Oomp.— 0.  ratio  for  B,  ^  §i,  It,  fr.  Pisani,  1  :  1  :  1  :  §,  and  between  bases  and  silica  2:1; 
whence  (i  B"+i  *1)*  Si»-f-6  ti.  Analyses:  1,  Pisani  (Am.  J.  ScL,  IL  xlL  894);  2,  J.  L.  Smith, 
"on  material  not  absolutely  pure*'  (ib.,  xlii.  92): 

Si  ^  fe  Ag  1^ 

1.  Chester,  Mass.        240        25-9        14-8        227        11-9,  fin,  Oa,  Li  ir.=99'S  PisanL 

2.  "  "  25-06      30-70       16-50       16  41       10  62=99-29  Smith. 

Dr.  C.  T.  Jackson  found  in  the  Chester  chlorite  (Proc.  N.  R  Soc,  Boston,  x.  321)  §i  22-50,  Xl 
23-50,  Pe  41-50,  Mg  1-80,  tl  11-00=100*30.  It  contained,  he  observes,  some  mixed  magnetite. 
But  it  is  further  evident  that  nearly  aU  the  magnesia  was  left  unseparated  from  the  iron. 

Obs. — Occurs  with  corundum  or  emery ;  its  low  percentage  of  silica  accords  with  this  assoda- 
tiou.  The  species  was  instituted  on  a  chlorite  found  with  the  corundum  of  AsheviUc,  N.  G., 
whence  the  name,  from  corundum,  and  ^lAoc,  friend.  The  above  description  is  from  specimens 
occurring  abundantly,  and  sometimes  in  large  and  small  crystals,  at  the  emery  mine  of  Chester, 
Mass.,  which  Shepard  has  referred  to  corundophilite ;  its  identity  with  the  Asheville  mineral  is 
not  yet  ascertained.  Shepard  describes  the  latter  (I*  c.)  as  occurring  in  monoclinic  crystals,  with 
/A/=120^  0  A  I=9V  80',  0  A  i-i=88'  to  89°;  sometimes  in  stellate  groups;  thin  lamina) 
flexible ;  and  he  obtained  in  a  very  unsatisfactory  chemical  examination  of  0*146  grain,  Si  34*75, 
*1  8-55,  ^e  31*25,  ^  6*47,  with  a  loss  of  20  p.  c. 

468.  OHIiORTTOID.  Chloritspath  Fiedler,  Pogg.,  xxv.  329,  1832.  Ghloritoid  G.  Hose,  Bets. 
Ural,  I  262,  1837.  Barytophyllit  Glock,,  Grundr.,  670,  1889.  Masonite  C.  T.  Jackson,  Kep.  G. 
of  R.  Island,  88,  1840.    Sismondine  Ddesse^  Ann.  Ch.  Phys.,  III.  ix.  385,  1843. 

Monoclinic,  or  triclinic.  I A  I'  about  100°;  0  (or  cleavage  surface)  on 
lateral  planes  93° —95°,  Descl.  Cleavage  :  basal  perfect ;  parallel  to  a 
lateral  plane  imperfect.  Usually  coarsely  foliated  massive;  folia  often 
curved  or  bent,  and  brittle ;  also  in  thin  scales  or  small  plates  disseminated 
through  the  containing  rock. 

II.=5'5— 6.  G.=3'5— 3'6  Color  dark  gray,  greenish-gray,  greenish- 
black,   grayish-black,   often    grass-green  in   very  thin  plates ;    strongly 
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dichroic.  Streak  uncolored,  or  grayish,  or  very  slightly  greenish.  Lustre 
of  surface  of  cleavage  somewhat  pearljr.  Brittle.  Double  re&action  feeble ; 
bisectrix  oblique  to  the  base ;  axial  divergence  small. 

Var. — 1.  The  original  cfUorUoid  (or  chloritspatli)  from  Kossoibrod,  near  Katharinenburg  in  the 
Ural,  is  in  large  curbing  laininse  or  plates,  grayish  to  blackish-green  in  color,  often  spotted  with 
yellow  from  mixture  with  limouite ;  6.  =3-65,  Fiedler,  8 '5 5 7,  Breith. 

2.  The  SisnioncUne  or  3t  Marcel  mineral  is  black ;  but,  according  to  Descloizeauz,  grass-green 
when  in  very  thin  laminse  parallel  to  0,  pale  green <  and  black  in  two  different  directions  at  right 
angles  to  this;  it  has  /A  /=about  100°,  0  A  /=93°;  bisectrix  negative;  Gr.=:3*565,  Delesse. 

'A.  MasonUe^  from  Natic,  R.  I.,  is  in  very  broad  plates  of  a  dark  grayish-green  color,  but  bluish- 
greea  in  very  thin  laminae  parallel  to  0,  and  grayish-green  at  right  angles  to  this ;  G.=3'529, 
Kenngott;  0  .\  I,  plane  of  cleavage,  =95**,  Descl.  It  is  evidently  impure,  and  this  must  have 
been  especially  true  of  the  materiid  analyzed  by  Jackson  (anaL  12). 

The  Canada  mineral  is  in  small  plates,  one-fourth  iiL  ¥ride  and  half  this  thick,  disseminated 
through  a  schist  (like  phyllite),  and  also  in  nodules  of  radiated  structure,  half  an  inch  through; 
G.=3  513,  Hunt  That  of  Grumuch-Dagh  resembles  sismondine,  is  dark  green  in  thick  folia  and 
grass-green  u  very  thin:  G.=S*52,  Smith. 

Comp. — 0.  ratio  for  K,fi,Si,!^=l  :  3  :  2  :  1,  for  most  analyses;  whence  the  formula  (i(^e, 
Mg)'  +  i  Xl)* 5i'  +  8  li=Silica  24m),  alumina  40-6,  protoxyd  of  iron  28-4,  water  7-1.  The  Bregratten 
mioeral  contains  one-third  less  water  {2lii). 

Analyses:  I,  Bonsdorflf  ^G.  Rose,  Reis.  Ural,  i.  252);  2,  v.  Kobell  (J.  pr.  Ch.,lviii.  40);  3,  Her- 
mann (ib.,  liii.  13);  4^  5,  0.  L  Erdmann  (lb,  iv.  127,  vi.  8U);  6,  Gerathewolil  (ib.,  xxxiv.  454); 
7,  V.  KobeU  (GeL  Anz.  Munchen,  Apr.,  1854);  8,  Delesse  (Ann.  Ch.  Phys.,  III.  ix.  :^8d);  9,  KobeU 
(J.pr.  Ch.,  lviiL39);  10,  J.  L.  Smith  (Ahl  J.  ISci.,  IL  xl  64);  11,  J.  D.  Whitney  (Proc.  N.  H.  Soc^ 
Boston,  1849,  100);  12,  C.  T.  Jackson  (Rep.  G.  R.  I.,  88,  1840);  13,  T.  &  Hunt  (Am.  J.  ScL,  IL 
xxxi.  442): 
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1.  Kossoibrod, 

ChJor. 

27-48 

85-57 

27-05 

4-20 

6-95,  An  0-30=101-64  Bonsd. 

2. 

u 

2301 

40-26 

-27-40 

3-97 

6-84=100-98  Kobell. 

a         ** 

tl 

24  54 

30-72 

17-28 

17-30 

8-75 

6-38=99-97  Hermann. 

4          •* 

(1 

24-90 

46-20 

28-89 

=99-y9  Erdmann. 

6.          ** 

II 

24-96 

48-83 

31-21 

— =Io0  Erdmann. 

6.           " 

It 

24-40 

45-17 



So-29 

=99-86  GorathewohL 

2619 

38-30 

600 

2111 

3-30 

5-50=100-40  KobelL 

8.  SismoTuUne 

24-1 

48-2 

23  8 

7-6,  ti  ir.=98-7  Delesse. 

9.          " 

26-75 

37-50 

21-00 

6-20 

7-80,  undec.  0  5=98*75  K. 

10.  Ajiia  Minor 

23-91 

39-52 

2805 

7-08  =  98-56  Smith. 

11.  R.  Island,  Masonite 

28-27 

3i-16 

3H-72 

0-13 

500=99-28  AVhituey.  • 

!2.            *' 

(I 

33-20 

29-00 

25-y3 

0-24 

4  00,  Mn  6  00 = v«  9  H  7  Jackson. 

13.  Leeds,  Canada 

26-30 

8710 



25-92 

3-66 

6-10,  Mn  0-93=10101  Hunt 

Erdniann,  who  made  the  earliest  analysis,  and  also  Gerathewohl  (who  made  his  examination  on 
he  same  specimen,  and  under  Erdmann^s  direction),  obtained  no  water,  and  Hermann  observes 
hat  the  specimen  had  probably  been  calcined,  as  it  is  the  custom  to  bum  the  emery  rock  at  the 
xsility  in.  the  Urals. 

A  green  chlorite-like  mineral,  in  fine  scales,  occurring  in  a  quartz  geode  in  the  Spirifer  sand- 
Cone  ill  the  vicinity  of  Ems,  in  Nassau,  aflbrded  Herget  (Jahresb.,  1863,  820): 

Si  22'26        3tl  31-76        fe  3697         fi  8-63=99'62. 

iving  the  0.  ratio  for  &, fi,  Si,  tt=8  :  1 1  :  1 1  :  7 J,  and  corresponding  to  (A  ^ e'+  A  3tl)*  Si'-l- 
tl.     If  a  little  of  the  iron  is  sesquioxyd,  the  composition  may  be  the  same  as  for  chloritoid. 
'Pyr^  etc. — In  a  matra>>s  yields  water.    B.B.  nearly  inAisible ;  becomes  darker  and  magnetia 
>mpletely  decomposed  by  sulphuric  acid.    The  masonite  fuses  with  difficulty  to  a  dark  green 
tameh 

Obs. — ^The  Kossoibrod  chloritoid  is  associated  with  mica  and  cyanite ;  the  St.  Marcel  occurs  in 
dark  green  chlorite  schist,  with  garnets,  magnetite,  and  pyrites ;  the  Rhode  Island,  in  an  argil- 
XK)UB  schist ;  the  Chester,  Mass ,  in  ttilcose  schist,  with  emery,  diaspore,  etc ;  the  Canada,  at 
■oiue,  in  micaceous  schist,  and  at  Leeds  in  argillaceous  schist  Chloritoid  occurs  also  at  Bre« 
attco,  in  Tyrol;  at  Gumuch-Dagh,  Asia  Minor,  with  emery;  in  Saaathal,  Valais. 
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Named  Chlorikfid  lh)m  the  resemblanoe  to  chlorite.  The  name  ChJcritspaOi,  or  in  English  Chlo' 
rite  SpaVj  has  the  precedence  in  time.  But  it  is  objectionable  in  £orm  and  signification,  and  han 
rightly  been  superseded  by  chloritoid. 

458 A.  Phylltte  Thomson  (Ann.  Lye  K  Y.,  iii.  47,  1828.  Ottrelite  DescL  A  Danwur,  Ann  d. 
M.,  IV.  il  357,  1842.  Newportite  TnUen,  Shepard's  Min.,  i.  161,  1867).  Phyllite  (ind  ottrelite) 
closely  resembles  chloritoid,  as  observed  by  Hunt  (Am.  J.  Sci.,  II.  zzxi.),  and  also  by  Desdoizeaux 
(Min.,  i.  466).  The  analyses  hitherto  made,  however,  show  a  wide  discrepancy.  Yet  it  should  be 
noted  on  this  point  that  we  have  only  one  of  each  variety,  and  the  mineral  is  so  involved  in  the 
containing  slate  rock  that  it  is  very  difficult  to  obtain  it  pure. 

Occurs  in  small,  oblong,  shining  scales  or  plates,  more  or  less  hexagonal,  in  argillaceous  schist 
According  to  Desdoizeaux.  ottrehte  is  probably  monoclinif,  and  the  optical  axes  are  very  diver- 
gent H=:5— 5-5;  G.  of  ottrolite  4'4.  Color  blackish-gray,  greenish-gray,  black;  streak  grayish, 
g^reenish. 

Analyses:  1,  Thomson  (L  c.);  2,  Damour  (I  a,  367): 

gi        ^        Pe        te       Mn       &       £[ 


1.  Sterling,  PhyUUe 

2.  Ottrez,  Oareiite 


88-40 
43-84 


23-68 
24*63 


17-52 


16-72 


8-9« 
818 


6*80 


4-80=100-16  Thomson. 
5*66=98-53  Damoor. 
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Yields  water  in  the  closed  tube.  Difficultly  Aisible  to  a  magnetic  globule.  Reactions  for  iron 
with  the  fluxes. 

Phyllite  occurs  in  the  schist  of  Sterlmg,  Goshen,  Chesterfield,  Plainfield,  etc,  in  Massachusetts. 
'  and  Newport,  R.  1..  and  the  rock  in  consequence  of  it  is  called  by  Hitchcock  (Rep.  G.  Mass.,  4ta 
594,  1841)  "  Spangled  Mica  Slate,"  the  phyllite  being  the  mica  of  the  schist  The  scales  ar^ 
from  {-\  in.  long,  and  lialf .  to  one-third  this  broad.  Ottrelite  is  from  a  similar  rock  near  Ottrt- z. 
on  the  borders  of  Luxembourg,  and  from  Ardennes.  Phyllite  has  also  been  reported  from  Tus* 
cany.  Desdoizeaux  remarks  on  the  dose  resemblance  of  the  ottrelite  of  Ardennes  to  die  New- 
port phyUite,  and  Hunt  on  the  same  to  the  Canada  chloritoid. 

469.  MAROARTTB.  Perlglimmer  (fr.  Sterzing)  Mohs^  Char.,  1820,  Grundr.,  23*2,  18:24.  Mar* 
garite  Tyrokse  min.  dealers.  Corunaellite  (fr.  Pa.),  Clingmanite  (fr.  N.  C),  Sillimaii,  Jr,,  Aiw.  J. 
Sd.,  U.  viiL  380,  888,  1849.     Emerylite  (fr.  Asia  Minor)  Smith,  ib.,  viii  878,  1849,  xi.  59,  l^  >1. 

Ortliorbombic ;   hemihedral,  with  a  monocHiiic  aspect,  like  muscovite. 

/A  /=119°-120^  0  A  r=152°~153^  0  A  iJ=144°-145^  O  A  8=V2'r~- 
134°,  0  A  i-i=90°.  Lateral  planes  horizontally  :>tii- 
ated.  Cleavage  :  basal,  eminent.  Twins  :  coiniiioiu 
com  posit  ion-tace  /,  and  forming,  by  the  crossing  ^^\ 
3  crystals,  groups  of  6  sectors.  Usually  in  intei^seet' 
ing  or  aggregated  laminae  ;  sometimes  massive,  witli 
a  scaly  structure. 
II.=3'5— 4'5.     G.=2'99,  Hermann.     Lustre  of  base  pearly,  lateralh 

vitreous.     Color  grayish,  reddish-white,  yellowish.     Translucent,  subtrans' 

lucent.     Laminre  rather  brittle.     Optic-axial  angle  very  obtuse,  109^  32'. 

117°  30',  126°  24',  128°  48',  for  the  red  ray  in  different  plates;  plane  ut^ 

axes  parallel  to  the  longer  diagonal ;  dispersion  feeble. 

Oomp. — 0.  ratio  for  Ife,  fi,  Si,  fl:=l  :  6  :  4  :  1 ;  wheuoe,  if  the  water  be  basic,  for  bases  anc 
8ilica=2  :  I  ;  formula  (i(B',  fl')  +  l  aSl)*  Si*=Silioa  aoi ,  alumina  51-2,  lime  li-6,  soda  2  6,  wat(;r  4-.i 

Analyses :  1-9,  J.  L  Smith  (Am.  J.  Sci.,  IL  xi  6y,  aud  xv.  208);  10-1  a,  W.  J.  Craw  (ib.,  vili 
879) ;  14,  B.  Silliman,  Jr.  (this  Mm.,  185n,  362) ;  Ift,  W.  J.  Oraw  (ibid.) ;  J^  C.  Hartshome  (ibid.) 
17,  Hermann  (J.  pr.  Oh.,  liii.  1);  18;  19,  Smith  A  Brush  (Am.  J.  Sci.,  IL  xv.  209);  20,  Faltii 
(ZS.  Nat.  Ver  Ualle,  v.  801);  21,  J.  L.  Smith  (Am.  J.  fci-ci.,  IL  xlii  'JO)  : 


§i 


»1       Pe      iJig      Oa     ^a,*-    fi 


1.  Gumuch-Dagh 

29-66 

60-88 

1-78 

0-50     13-60 

1-50 

8-41  Smith. 

2. 

80  90 

4821 

2-81 

undeL    9-53 

wideL 

4-61  Smith. 

8.            " 

81-93 

48*80 

1-50 

'»        9-41 

231 

8-6-2,  Mn  (r.  Smith. 

4.  Island  of  Nioaria 

3ir22 

49-67 

1-33 

tr.      11-67 

2-31 

612  Smith. 

6.      *•              " 

29  87 

48-88 

1*68 

W,      10-84 

^-86 

4*82  Smith. 
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6.  Island  of  IfaxM 

^•02 

49-52 

r«5 

0-48 

10-82 

1-26     6-66  Smith. 

•t         u                     u 

28-90 

48-53 

0^7 

WkdeL  11-92 

UBdeL  5*08  Smith. 

a    '*           " 

SOU) 

50'(>8 

undek 

(( 

10-80 

*•       4-152  Smfau 

S.Siberia 

28-50 

6102 

1-78 

K 

1205 

"       6'04  Smith. 

10.  Vfllage  Green,  Pa. 

82-31 

49-24 

0-30 

10-66 

2-21     5  27  Craw. 

II.     '•              " 

31-06 

51-20 

0-28 

9-24 

2-97     6-27  Craw. 

12.     "               « 

81-26 

51-60 



050 

1015 

1-22    4-27  Craw. 

18.      '■•               « 

80-18 

5140 



0-72 

10-87 

2-77    4-52  Craw. 

11  Buncombe  Co,  N.O. 

29-17 

48-40 

1-24 

9-87 

616    8-99,  HP208,  Silliman,  Jr. 

15.  Umonville,  Pa. 

29-99 

5057 



0-62 

11-31 

2-47     5- 14  Craw 

16.        "                »* 

3215 

64-28 

ir. 

005 

11-86 

undd.  0-50  Hartshorne. 

17.  Steizing 

82-46 

4918 

1-34 

8-21 

7-42 

l-76»  4-93=  100-30  Hermann. 

18.        '* 

28-47 

50-24 

1-65 

0-70 

11-60 

1-87*  5-00=99"2H  Smith  ABruBh. 

19.       " 

28  64 

61-66 

068 

12-25 

[201*] 4-76=100  Smith  &  Brush. 

20.        " 

29-57 

5268 

1-61 

0-64 

10-79 

0-18     8-20=99-75  Faltin. 

21.  Ghesier,  Mass. 

82-21 

48-87 

2-50 

0-32 

10-02 

1-91     4-61,  Li  0-32,  Mn  0-20= 

100-96  Smith 

*0-0Bort]il8liKO. 

^TnuseofKO. 

Pyr.,  eto. — Yields  water  in  the  dosed  ^be.    B.B.  whitens  and  f^ises  on  the  edges. 

OofmddLUe  and  drngmanUe  were  based  on  an  incorrect  determination  of  the  silica  in  the 
aualjsea. 

DifharUk  of  Nordenakiold  (Bull  Ac  St.  Pet,  v.  17)  is  only  margarite.  It  occurs  in  hexagonal 
prisms  with  perfect  basal  cleavage.  H  =5—5-5.  Gr.=3-04 — 3  97.  Color  white  to  bluish.  Ajoalj- 
sis  by  Jevreinof :  Si  8402,  ftl  48'38,  Oa  13-11,  fe  302,  Mn  106,  fi[  5-84=99  87. 

Obs. — Margarite  occurs  in  chlorite  from  the  Greiner  mount,  near  Sterling  in  the  Tyrol,  where 
first  found  (f.  42^) ;  at  different  localities  of  emery  in  Asia  Minor  and  the  Grecian  Ajcbipela^,  as 
discovered  by  Dr  Smith ;  with  corundum  at  Village  Green,  Delaware  Co.,  Ta. ;  at  UnionviUe, 
Chester  Co.,  Pa  (corundellite) ;  at  the  corundum  locality  in  Buncombe  Co.,  North  Carolina  (cling- 
manite);  with  the  corundum  of  Kathariuenburg,  Urals.  It  occurs  massive  in  PennBylvania. 
Difkanife  is  from  the  emerald  mines  of  the  Ural,  with  chrysoberyl  and  phenacite. 

Named  MargarUt  from  /laovuptriff,  pearl  The  name  is  attributed  to  Fuchs,  but  he  nowhere  pub- 
lished it  Von  Leonhard  (Handb.,  1826,  766)  gives  it  as  *Hhe  current  name  among  the  Tyrolese 
dealers  in  minerals  " 

This  species,  according  to  Dr.  Krantz  (Am.  J.  ScL,  IT.  zliv.  256),  is  the  original  margarite.  The 
specimen  from  Sterzing  analyzed  by  Smith  &  Brush  was  one  received  so  labelled  £h>m  Dr.  Elrant? 
of  Bonn. 

Ephbsttb  J.  L.  Smith,  Am.  J.  Sol,  II  xi.  59,  1851.    Lamellar,  and  resembles  white  cyanite 
Cleavage  difficult.    Scratches  glass  easily.     G. = 8  1 5 — 3  -20.     Color  pearly-white. 
Analysis  by  Smith  (1.  c.) : 

^e    ^a,Uttleti:   tL 

1-34         4-41         8-12=10019. 

1-00         4-41         8*09=97-07. 

The  oxygen  ratio  deduced  for  the  protoxyds,  sesquioxyds,  silica,  and  water,  is  1 :  15  :  9  :  2. 
From  the  emery  locality  of  Gumuch-Dagh,  near  Ephesus,  on  specimens  of  magnetite.  Proba))ly 
related  to  margarite,  near  which  it  is  placed  by  Dr.  Smith. 

46a  TERTRINaiTB.    Thuringit  Breiffkt  Char.,  95,  1882.    Owonite  Genth,  Am.  J.  Scl,  II.  xvL 

1853. 

Massive;  an  aggregation  of  minute  scales ;  compact.  Cleavage  of  scales 
distinct  in  one  direction. 

U.=:2-5.  G.=3186,  fr.  Saalfeld,  Smith;  3-161-3-167,  id.,  Breith  ; 
3197,  owenite,  Genth ;  3'191,  id.,  Smith.  Lustre  of  scales  pearly ;  of 
mafcS  glistening  or  dull.  Color  olive-green  to  pistachio-greeu.  Streak 
paler.     Fracture  subconchoidal.     Very  tough.     Feel  of  powder  greasy. 

Comp.->-0  ratio  for  B,  fi,  Si,  fi=  2:8:8:2:  whenca  if  half  the  water  is  badic,  (4  (tL  fi) V 
l(5l,Fe)ySi»+4fl.  •»»--»  ^v*v«»    ; 
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Analyses:  ],  Rammelsberg  (Min.  Ch.,  851);  2,  J.  L.  Smith  (Am.  J.  6d.,  H.  xviii  8t6)j  3,  i, 
P.  Keyser  (ib.,  411);  6,  6,  J.  L.  Smith  (L  c): 


^i 

^ 

Fe 

*e 

Mg 

Iffa      i 

n 

1. 

Thuringile     22-35 

18-89 

14-86 

34-34 

1-25 



9*81  =  10]  Rammelsberg. 

2. 

ij205 

16M0 

17-66 

80-78 

0-89 

0-14 

Il-44=y9-s6  Smith. 

3. 

(1)  23-55 

1.V68 

18-79 

84-20 

1-47 

10-57=99-21  Keyscr. 

4. 

Owenite         23-21 

15-59 

18-89 

84-58 

1-26 

0-41     0-08 

10-59,  ("'a  0*36=99-97  Keyser. 

6. 

"              2»  58 

1685 

14-38 

33-20 

1-52 

0*46      tr. 

10*4.%  Mil  ir09=  100-48  Smith. 

« 

Arkausas     23*70 

16-54 

12-18 

33-14 

1-86 

0-32 

10-90=99-74  Smith. 

Pyr.,  etc — In  the  closed  tube  yields  water.  B.B.  fuses  at  3  to  an  iron-black  magnetic  glob- 
ule.   With  the  fluxes  reacts  for  iron.    Gelatinizes  with  muriatic  acid. 

Cbs. — ^Thuriiigite  is  from  Reichmanosdorf  (anal  1,  2)  and  Schmiedeberg  (anal  3),  near  Saalfeld. 
in  Thuringia;  Hot  Springs,  Arkansas  (anaL  6);  owenite  fiom  the  metamorphie  rocks  on  the 
Potomac,  near  Harpers  Ferry. 

Owenite  was  named  alter  tiie  geologist,  Dr.  D.  D.  Owen. 

461.  SETBERTTTB.  Bronzite  (fr.  Amity)  J.  Finch,  Am.  J.  Sci.,  xvl  185,  1829.  dintonite 
(fr.  Amity)  Maiher,  1828,  but  unpublished;  Mather's  Rep.  G.  of  N.  Y.,  467,  1843.  Seybertite 
(fir.  Amity)  Cl&mon,  Ann.  d.  M.,  111.  ii.  498,  183-2,  Am.  J.  Sci.,  zxiy.  171,  1833.  Glintonit  i,n 
ffandd  [=of  the  trade],  Cluysophan  (fr.  Amity)  Breith.,  Cliar.,  92,  1832.  Hohnite  (fr.  Amity) 
Thomson,  Rec.  Gen.  Sd.,  iil  335,  1836.  Xanthophyllit  G.  Rose,  Pogg.,  L  664,  1840,  Reis.  Ural, 
ii  120,  514,  527.  Brandisit  Uebener,  in  Haid.  Ber.,  i  4,  1846.  Disterrit  BreiOu,  in  ir.  Kobell, 
J.  pr.  Ch.,  xlL  154,  1847. 

Ortliorhombic.  /  A  /=  120°.  In  tabular  crystals,  sometimes  hexagonal ; 
also  foliated  massive  ;  sometimes  lamellar  radiate.  Cleavage :  basal  perfect. 
Structure  thin  foliated,  or  micaceous  parallel  to  the  base. 

H.=4— 5.  G.=3— 3*1.  Lustre  pearly  submetallic.  Color  reddisa- 
brown,  yellowish,  copper-red.  Streak  uncolored,  or  slightly  yellowish  or 
grayish.  Folia  brittle.  Double  refraction  strong;  axial  divergence  15°  to 
30°  for  white  light ;  sometimes  apparently  uniaxial,  or  united  at  the  ordi- 
nary temperature;  bisectrix  negative,  normal  to  the  base;  axial  plane  par- 
allel to  i-i ;  Descl. 

Var. — 1.  The  Amity  seybertHe  (caUed  also  clintonite,  holmite,  and  chrysophan)  is  in  reddish-browE 
to  copper-red  brittle  Ibliated  masses ;  the  surfaces  of  the  folia  oHen  marked  with  equilateral  tri< 
angles  like  some  mica  and  chlorite;  optic-axial  divergence  very  small,  or  none  at  tlio  ordinuri 
temperature.    G.=3'148,  Brush. 

2.  XanihophyUiit,  fr.  the  ^^chischimskian  Mts.,  near  Slatoust,  is  in  crusts,  or  in  implanted  globu- 
lar forms.  U  in.  through,  which  consist  of  tabular  crystals  about  a  centre  of  talcose  J^chist,  wind 
is  also  the  enclosing  rock.  Optically  uniaxial ;  axis  negative,  or  two  axes  very  slightly  divergent 
and  hardly  separating  with  increase  of  temperature ;  Desd. 

3.  Bra)idusiie  (called  also  disterrite%  from  Fassa,  Tyrol,  is  in  hexagonal  prisms  of  a  yello"wish- 
green  or  leek-green  color  to  reddish-gray ;  H.=5ofbase;  of  sides,  6— 6-5:  G.=8-04i— 3t)31,  v; 
Kobell;  8  013  — «  062,  v.  Hauor;  3  01— 3-06,  Liebener;  optic-axial  divergence  15"  to  30%  &oini 
of  it  pseudomorphouB,  after  fassaite. 

Oomp.— 0.  ratio  for  6,  fi,  Si,  I^,  from  Brush's  analysis, =6  :  9  :  6  :  ^ ;  whence  for  ft  +  R,  Sii= 
3  :  I,  and  formula  (f  B'+fXl^'Si+ifi.  From  v.  Kobell's  (anal.  »),  0.  ratio  for  E-hft  :  Si  th< 
name,  or  3  :  1,  with  i' :  fi=l  :  1.  From  Meitzendorff's,  0.  ratio  for  fi,  It,  gi,  6=12  :  20  :  9  :  J  - ; 
and  (or  lt+^,  gi=3i  :  1.  The  state  of  oxydation  of  the  iron  was  not  examined  except  in  xhi 
analysis  by  Brush. 

Analyses:  1,  Clemson  (L  c);  2,  Richardson  (Rec  Gen.  Sci.,  May,  1836);  .S,  4,  G.  J.  Brush  (thii 
Miu.,  1«64,  606);  5,  Plattner  (Breith.  Handb.,  ii.  3S6);  6-8,  Meitzendorf  (Pogg.,  IviiL  165);  y,  v 
Kobell  (1.  c): 

Si       £l         te     Mg     Ca      ^ 
\.  Am\iy,  Seyh.       170    37-6        5  0    243     10*7     8-6=P8-2  Clemson. 

L       "  *'  19-35  44-76  ??e  4  80    9-03  11'46  4  65,  Mn  r35,HF.  09,  Zr2-06=98-26  R. 

3.       "  **  20-24  89  13  "  8'27  2U-84  1369  104,Na,t  1-43,  2r  0*7 J=  10039  Brush. 
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2013  38«8?e3-48  2165  13-35   105,  []5f  a,  ft  1-43].  JSr  0-68  r=  100  46  B. 

21-4  46-7     "  4-8       9-8     12-5      8-6=98*7  Piattner. 

6.  Slatoust,  Xanth.  16-56  43-78      262  19-04  13-12  0  69  4-38=  100*06  Meitasendorf. 

7.  ''  "       lt)-41  43*17      2  23  19-47  14-50  0*62  4*45  =  100*85  Meitssendorf. 

8.  "  "       16-20  44*96       2  73  19-43  1216  0-65  4*33=100-35  Meitzendorf. 

9.  Fassa,  Dister,      2u00  43*22 ?e3*60  25-01     400   —  3-60,  ii  0*57  =  100  Kobell. 

Pyr.,  etc. — ^Yields  water.  B.B.  inftisible  alone,  but  whitens.  In  powder  acted  on  by  concen 
tmted  acids. 

Obs.—  Seybertite  ocxnirs  in  limestone  with  serpentine,  associated  with  hornblende,  spinel,  pyrox 
ene,  graphite,  etc;  xarUhophyliiU  in  talcose  scliist;  hrandisitt  in  white  limestone,  either  disscm 
ioated  or  in  grouped  cryBtals,  in  geodes,  among  crystals  of  fassaite  and  black  spinel 

The  seybertito  was  discovered .  in  1828  by  Messrs.  Fitch,  Mather,  and  Horton,  and  named  din 
ioniie  by  them  on  the  spot,  after  De  Witt  Clintou,  as  stated  by  Mather  in  his  Bep.  Gool.  N.  Y., 
J 843.  But  the  name  was  not  published  at  the  time  by  either  of  the  discoverers ;  and  Finch,  the 
next  year,  1829  (I  c.\  announced  the  mineral  under  the  name  of  bromiie.  Gemson's  name  «ey- 
kWij«,  afler  H.  Seyberl  (1832, 1  c),  has  therefore  priori^  of  publicatioD,  and  must  be  accepted 
as  the  name  of  the  species. 


APPENDIX  TO  HYDROUS  SILICATES. 

462.  WOZXmONSEOmi.    Kammerer,  Jahrb.  Min.,  IL  420,  1881. 

Amorphous.  Dull — shining.  Color  blnish-green,  passing  into  grass- 
green.  Streak  bluish-green  and  shining.  Feel  resinous.  I^olished  by 
the  nail.  Fracture  subconchoidal.  Adlieres  slightly  to  the  tongue.  Very 
fragile.     H.=2-25.     G.=2-2-2-3. 

Comp. — 0.  ratio  for  bases,  silica,  and  water  (anal.  2,  4)  2  :  3  :  3,  as  in  deweylite  and  genthite. 
Analyses:  1,  Bcrthier  (Mem.,  ii.  263);  2,  Kersten  (Pogg.,  xlviL  489);  8,  Bimoff  (Ann.  Jour. Mines 
de  Kussie,  1842,  866);  4^  Ivanof  (Koksch.  Min.  RussL,  i.  145): 

ft 
23-2=98-8  Berthier. 
21-84,  Ph  I'Ol,  fi:  <r.=98-26  Kersten. 
12-40,  Ca  1  90,  Pb  0-16=100'74  llimoflf. 
22-46,  Oa  1-39=100-89  Ivanof. 

Pyr^  etc. — In  the  closed  tube  yields  water.  B.B.  blackens,  but  is  infusible.  With  the  fluxes 
gives  reactions  for  chromium  and  iron.  Gtelatiniisos  with  hot  concentrated  muriatic  acid,  in  which 
Ealf  the  chromium  is  dissoWed,  the  rest  remaining  in  union  with  silica. 

Obs. — ^From  Okhansk  in  Siberia. 

Named  after  M.  Wolchonsky,  of  Russia. 

463.  Sblwynitb,  CT/ncA  (Laboratory,  i.  237,  1867).    Massive.    H.=:3'6.    G.=2'58.    Emerald- 
green.     Subtranslucent.    Fracture  uneven  and  splintery.    Somewhat  brittle. 
Composition,  accordirg  to  an  analysis  by  Mr.  Cosmo  Newbery : 

Si  4715        Xl  38-23        €r  7  62        Mg  4-56        ft  6-23=98-78. 

Corresponds  to  the  0.  ratio  for  It,  1!,  Si,  ft,  1  :  10  :  16f  :  3 ;  or  for  bases  and  silica  about 
2:3;  but  probably  a  mixture.  Perhaps  coutaining  some  talc  as  impurity,  with  which  it  la 
traversed  in  thin  seams.  B.B.  becomdb  white  and  fuses  on  the  edges  to  a  grayish-white  blebby 
glass.     Only  pnrtially  solnble  in  strong  acids. 

Found  near  Heathcote,  Victoria  (Australia),  m  the  Upper  Silurian.  Named  ailor  A.  G  Selwyn, 
director  of  the  geological  survey  of  Victoria. 
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464.  Chrome  Ochre,  A  dajej  material,  containing  some  ozyd  of  chrome.  Occurs  earth/  of  • 
bright  green  shade  of  color.  * 

Analyses:  1,  Drappiez;  2,  Duflos  (Schw.  J.,  Ixiu  251);  3,  Zelhier  (Isis,  1834,  637): 

Si  XI           Sr            Fe  fi 

1.  Oeuzat,  Ft.    640  .230  lOS  ,  Oa  and  Ag  2*5=100  Dnppiex. 

2.  llaUe               57-0  22-6            5-5  8-6  ll-0=99-6  Duflos. 

3.  SUesia             58*50  8000          2*00  8*00  6-25=99*75  ZeUner. 

The  formula  (Xl,  <9r,  9e)*  di*  corresponds  nearly  to  the  composition,  the  water  excepted. 

Cliromo  ochre  occurs  at  the  localities  abore  mentioned ;  also  on  Unst  in  Zetland,  Aiortenberg 
In  Sweden,  and  elsewhere. 

The  chrcme  ochre  of  Halle,  analyzed  by  Wolff  (J.  pr.  Ch..  zzxiv.  202),  approaches  selwynite  in 
composition,  but  contains  much  more  water.  It  afforded  Si  46*1 1,  Xl  30*53,  €r  4*28,  Fe  3*15,  ^ 
12*53,  Na  0-46,  ti  8*44=100*49;  G.=2*7,  giving  rather  closely  the  formula  of  kaolin,  and  may 
be  an  impure  kaolinite. 

465.  MILOSCHITE.    Miloschin  Herder^  Pogg.,  xMl  485,  1839.    Serbian  BreiOu,  J.  pr.  Ch.,  xr. 

327,  1838. 

Compact    H. = 1  *5— 2.    (}.= 2*1 3 1 ,  Broith.    Color  indigo-blue  to  celandine-green. 

CoMP.— Approaches  (3tl,  <Br)  Si +  8  fi,  it  being  a  chromiferous  dUophane  with  half  the  water  of 
allophane.    Analyses:  1,  Kersten  (Pogg.,  xlvil  485);  2,  Bechi  (Am.  J.  Sci,  XL  zir.  62) : 

1.  Rudniak        Si  27*50    Xl  46*01    ^r  3*61     Ca  0*80    %  0*20    fl:  23*30 =99*92  Korsten. 

2.  Tuscany  28*86  41*33  811  2*>-76=l«  0-o6  Bechi. 

In  a  matrass  yields  water.    B.B.  infusible.    Partly  dissolved  in  muriatic  acid. 

From  Rudniak  iu  Servia,  associated  with  quartz  and  brown  iron  ore ;  Volterra^  Tuscany. 

Named  oiler  Prince  Miloscbi. 

460.  PIMELTTE.    Gruner  Chrysopraserde  (fr.  Kosemutz)  Klapr.,  Schrift.,  Ges,  N.  Berlin,  viii.  IT. 
1788,  Beitr.,  ii.  134,  1797.     PimeUt  Karat,  Tab.,  28,  72,  1800. 

Massive  or  earthy.  H . = 2 -5.  G. = 2  2 3 — 2  -3 ;  2  -7 1  —  2 *7  6,  Baer.  Lustre  weak,  greasy.  Color 
apple-groen  Streak  greenish-white.  Translucent  to  subtranslucent.  Feel  greasy.  Does  not 
adliere  to  the  tongue. 

COMP.— Analyses:  1,  Klaproth  (Beitr.,  il  134);  2,  W.  Baer  (J.  pr.  Ch.,  Iv.  49): 

Si          £l         Pe       ]^i        iig      Ca      tl 
1.  Chrysoprase  earth            35*00      500      4*58     15*63       1*25     0*42  88*12  Klaproth. 
%,  Hard  Pimeliie  35*80     23*04 Po  2*69      2*78     14*66     3103=100  Baer. 

Pimelite  gives  water  in  the  closed  tube,  is  infusible  B.B.,  and  with  the  fluxes  reacts  for  nickel 
Decomposed  by  acids. 
From  Silesia  and  elsewhere.    Named  from  iri/ieXrr,  falnese.    For  Glocker^s  alipile  see  p.  404. 

467.  CHLOROPHiEITE.    IfaccuUoch,  Western  Isles,  L  504,  1825. 

Granular  massive,  imbedded,  or  as  a  coating  in  geodes,  fissures,  or  amygdaloidal  cavities. 
Cleavage  in  two  directions. 

H.=  l*5— 2.  G.=2*0-2,  Macculloch;  1*809,  Porchhammer.  Lustre  subresinous,  rather  dulL 
Oolor  dark  green,  olive-green,  changing  to  dark  brown  or  black  on  exposure. 

Formula  perhaps  te  Si+ti  ^  ?=Silica  38*3,  protoxyd  of  iron  26*7,  water  40*0=100. 

Analysis  by  Forclihammcr  (J.  pr.  Chom.,  xxx.  399,  184:^):  From  Faroe,  Si  8i*85,  ^e  21*56,  &g 
8*44,  Il  421 5=100,  the  iron  being  corrected  (Rammelsberg)  for  the  true  atomic  weight.  BJB. 
fuses  to  a  black  glass. 

A  chlorite-like  mineral  from  the  Western  Isbs  of  Scotland,  at  Souir  More  in  the  island 
of  Rum,  and  from  Fifcshire,  occurring  in  amygdaloid ;  also  from  Qualboe  and  Suderoe,  Fnn'^ 
Islands.  Reported  also  as  incrusting  chalcedony  in  Antrim,  and  in  small  botryoidal  groups  i& 
amygdaloid  at  Down  Hill.  But  the  chemical  identity  of  the  original  chlorophnite  of  Maocullot'b 
from  Scuir  More  with  that  of  Faroe  or  the  other  localities  has  not  yet  been  ascertained.  Kamed 
from  ,^Ao>^i(,  green^  and  ^iiu(,  brown, 
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46S.  KLIPSTEINITE.  Schwars-BraunsteiDerz  Ton  Klappenid  Klapr^  Beitr.,  iy.  lS7=Op6imoM 
BateL,  Tr.,  187,  1632.  Yattenhaltigt  ManganoxidsiUkat  Bohr,  (Efy.  Ak.  Stockh.,  1850,  242. 
Klipsteinite  v.  Kpb^  J.pr.  Ch.,  zcrii.  180. 

Amorphous.    Compact. 

U.=:6— 5*5.  G.=3*5.  Lustre  dull  to  Babmetallia  Color  dark  liver 'brown  to  black.  Streak 
reddiah-brown  or  yellowish-brown.    Opaque. 

Coup.— O.  ratio  for  ft+fi,  Si,  ^,  doubtftil ;  perhaps  for  klipsteinite  9:6:8,  whence  (B*,  S)*dl' 
+  fi'  H'.    Perhaps  only  a  mixture. 

Analyses :  1,  Elaproth  (I  c.) ;  2,  Bahr  (1.  c.) ;  3,  y.  Kobell  (1.  c): 

Si        £l       Pe      Sin      ftn      ftg       Or      £[ 

1.  KlappemdjCjpwm.       25         60         — -13      =98  Klaproth. 

2.  "  23-69      0-61      914    66-21 039      0-50     9*51  =  lO()-05  Bahr. 

3.  DiUenburg,  KltpsL      25-00      I'TO     400    32-17    25-00     2-00    9-00=98-87  KobelL 

Ptb.,  etc. — Yields  much  water.  Fuses  to  a  slag  which  is  black  in  the  oxydation  flame. 
Gives  reactions  for  manganese  and  iron.  Easily  decomposed  by  muriatic  acid,  the  klipsteinite 
and  Bahr's  mineral  eyolving  chlorine. 

Ob& — ^From  Klapperud  in  Dalecarlia  with  rhodonite ;  also  from  the  Bomberg  mine  at  Herborn, 
near  DiUenburg. 

Beudant^s  name  opsimose  has  the  priority,  but  is  intolerable.  It  is  fh>m  the  Greek  Sif/iftos^ 
doing  anylhing  kUe.    Klipsteinite  was  given  after  Prof.  v.  Klipstein  of  Giessen. 

469.  CHAMOISITE.  Mine  de  fer  oxyde  en  grains  agglutin^s  Gueymard,  J.  d.  M.,  xxxv.  29, 1814; 
Cliamoisite  Berthier^  Ann,  d.  M.,  y.  393, 1820.  Mineral  de  fer  en  grains  Berihier^  Ann.  Ch.  Phys., 
xxxv.  258,  18*i7.    Berthierine  BetuLj  Tr.,  128,  1832.    Bavalite  Euoi,  Mm.,  290,  1841. 

CJtammsUe  occurs  compact  or  oolitic,  with  H.  about  3;  G.=3— 3-4;  color  greenish-gfray  to 
black ;  streak  lighter ;  opaque ;  feebly  attracted  by  a  magnet  Berthierine  is  similar  in  structure, 
has  H.=2-5;  color  bluish-gray,  blackish,  or  greenish-black;  streak  dark  greeuish-gray ;  an^ 
strongly  attracted  by  the  magnet 

Analyses:  1,  Uerthier  (1.  c);  2,  id.  (Ann.  Ch.  Phys.,  xxxv.  258,  1827): 


Si      XI     *e 

fl 

1.  ChamoisHe 

14-3     7-8    60-5 

17-4=100  Berthier. 

2.  Berthierine 

12-4     7-8     74-7 

5-1=100  Berthier. 

Chamoisite  Ibses  easily,  and  also  gelatinizes  Berthierine  Aises  with  difficulty  to  a  black  mag- 
uetic  globule,  and  gelatinizes.  The  latter  is  mixed  with  50  p.  c  or  more  of  siderite  and  calcite ; 
Berthier  found  40*3  of  the  former  in  the  material  ho  examined. 

Chamoisite  forms  thick  beds  of  rather  limited  extent  in  a  limestone  containing  ammonites,  at 
Cbamotson,  near  St  Maurice,  in  the  Yalais ;  and  a  similar  substance  is  reported  from  Mettenbei^ 
in  the  Bernese  Oberland,  and  Banwald  in  the  Vosges.  Bertfiierine  couEtitutes  a  valuable  bed  of 
iron  ore  at  Hayang(»s,  Dept  of  Moselle,  and  also  occurs  in  the  ores  of  Champagne,  Bourgogne, 
Lorraine. 

470.  ALVITB.    D.  F^yrhea  A  T.  DahO,  Nyt  Mag.,  xiii' 

Tetragonal     Or/itals  like  those  of  zircon. 

H.i^b'd.  ^.=3-601  —3-46.  Lustre  greaay.  Color  reddish-brown,  becoming  grayish-brown  by 
alteration.    Suotranslucent  to  opaque. 

GOMP.—  >.  very  small  portion,  somewhat  altered,  afforded  (1*  <^ )  * 

§i 20-3.S  Xl, :6e  1411  Pe 9'66  2r 8-92  th (?)  15-13  €e 027  ^ 22-01  Ca 0-40  Cu, Sn ir,  fi 9 32=97*24. 

Ptb.,  eto. — ^Yields  water.    B.B.  infusible ;  with  the  fluxes  reacts  for  iron  but  not  for  titaniuia 
Insoluble  in  acids. 
Ob8.— From  Hclle  and  Naresto  in  Norway,  with  feldspar  and  black  mica. 
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470 A.  PICROFLUITE.    Ar^gipty  Act  Soc.  Penn.,  vi. ;  Yerh.  Mid.  St.  Pet,  1852,  148. 

Amorphous.  Lustre  greasy  to  dull  Color  white,  inclining  to  yellow  and  blue.  H.=2*5 
G.=2-74. 

CoiiP.— Probably  a  mixture  of  fluorite  with  a  magnesian  silicate.  Analyses  :  1,  Galindo  (L  &); 
2,  Arppe  (1.  a) : 

§i       ^e      Mn      Mg       Ca       t[        F 

1.  Lupikko    29-00     1*54    O'TS     28-79    22-72    897     1116=102'96. 

2.  "  32-l«    3  50    25-19     19-86     9*08    ttmfet 

Pyb.,  etc. — B.B.  ftases  eafrily  with  intumescence.  CJompletely  soluble  in  acids ;  evolves  flaorid 
of  silicon  with  sulphuric  acid. 

Obs.— Occurs  at  Lupikko  in  Finland,  some  yersts  south  of  Pitkaranta,  with  chaloopjrite  and 
blende. 


2.  TANTALATES,  COLUMBATES. 


•YROOHLORB  GROUP. 

Isometric 

471.  Ptboghlobe 

?ft»eb 

Cb,e,|e4KR^ft). 

472.   MiCHOLITB 

?(Oa,Jin)»tft 

rANTALITE  GROUP.  • 

Orthorhombic. 

473.  Tantalitb 

(*e,Sn)ta 

(Tae,),|e,|(Fe,Mii) 

474.   COLUMBITB 

(i^e,I^In)(eb,ta) 

((Ta,Cb)e,),|e,|(Fe,Mo) 

475.  Tapiolttb 

Je^ta* 

Taee,je,.|Fe, 

476.  HiBLMITK 

ta,§n,*^e,t,Y,<5a,^ 

477.  YTTROTANTALrra 

(Y,*'e,Oa,tJrta« 

Ta.e*|e„|ft,. 

Cb,Zr,th,^,^e,t,Ce 

479.   EnZENTTB 

eb,fa,ti,t,Y,Oe,fi 

480.  ^SOHTNTTB 

fa,eb,*i,2r,th,*e,Ce,La,t.fi 

481.  POLTOBASB 

Cb,n^,2r,*e,ree 

482.  PoLTinainTB 

TIL  FERGUSONn;p  GROUP.    Tetragonal 

483.  Fergdsonitb  ?(&•,&)•  Ob* 

484  Adelphoutb 

.i/Tpmdfix.— 485.  MBNOITB  486.  RtTTBBBlORDm. 


cb,e.|e.Kfi,yar). 


471.  PTROOBI«ORB.    Pyrochlor  ffV.  Priedericksvam)  H^oWer,  Pogg*,  viL  417,  1820. 
Hydrochlor,  Fluochlor,  flflrm.,  J.pf.  Cli.,  L  186,  187,  1850. 

Isometric.     Observed  planes :   1,  /,  2-2,  3-3,  (?.     In  octahedrons ;  f.  2, 
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8,20+8,  8  with  planes  2-2.     Cleavage:   octaliedral,  sometimes  distinct, 
specially  in  the  smaller  crystals. 

H.=5-5-5.  G.=4-2— 4-35;  4-32,  from  Miask,  Eose;  4*203,  ib.,  Her- 
mann; 4-203 — 4-221,  from  Friederichsvam,  Hayes.  Lustre  vitreons  or 
resinous.  Color  brown,  dark  reddish  or  blackish-brown.  Streak  light 
brown,  yellowish-brown.     Subtranslucent — opaque.     Fracture  coiichoidal. 

Vir.— Tlie  name  hydrochlor  was  given  by  Hermann  to  kinds  containing  water  (anal.  6,  T),  and 
fiuMhlor  to  those  containing  fluorine  (anal  1,  2,  3);  both  bad  and  unnecessary  names. 

Oomp.-A  cohimbate  of  lime,  cerium,  and  other  bases,  but  exact  constitution  not  ascertained; 
fi*Pb?  Analyses:  1,  Wohler  (Pogg.,  xlWii.  88);  2,  3,  Hermann  (J.  pr.  Oh.,  xxxi.  94,  1.  188, 
192);  4,  id.  (Bull  Soc.  Nat.  Moscou,  xxxvlii.  366);  6,  Wohler  (L  c.);  6,  Ohydenlus  (Pogg.,  cxix. 
43);  7,  Wohler  (L  c);  8,  9,  A.  A.  Hayes  (Am.  J.  Sd.,  xlvL  164): 

Cb       tt     f  e    An    Y      Ce      La    Mg    Oa     Sfa     J[     P      fi 

?     10-98  8-93» 3-28  1'16,  8n?= 

. .  102-08  W 

-  13-54      S-7-2»»      3-00  0-60,Zr5-67  = 

101-71  H. 

1-46    9-80  2-69«0-54«2'21    =100-83  H, 

6  20*1     11-97  2-69*0-64  2-21    ,  Th  8*88= 

99-06  H. 

tr.    9-88    ir. 7-06,  C  4-60= 

97-80  W. 

16-02  4-60  und.  1*17,  th  4-62,  Sn 

0-57=95-87  C. 

12-83    in     tr. 4-20,  tl  518,  Sn 

0-61=97-25  W 

19-46 0-80,  ^,  »n,  Pb, 

§n  1-20=97-10  H. 

16-73  6-63 0-80=10119H. 

'  TTIthout  the  ozyg«n      ^  Id.,  and  with  some  Li.     **  Later  made  lb  consist  of  14*68  columbie  add  and  46-15 
poculumbic  ndd.     **  With  thorla.     *  Wita  protox.  of  uranium.     '  Fe^O*.     »  Ce'O*. 

Pyr.,  etc* — Pyrochlore  fVom  the  Miask  gives  but  traces  of  water  in  the  closed  tube.  B.B. 
fusible,  but  turns  yellow  and  colors  the  flame  reddish-yellow.  When  ignited  it  glows  momen* 
riiy  as  if  taking  fire,  the  same  phonomenou  as  observed  with  gadolinite.  With  borax  and  salt 
phosphorus  in  both  flames  gives  a  light  green  bead,  becoming  colorless  on  cooling.  A  saturated 
ad  of  borax  gives  a  greenish -gray  enamel  in  H.F.,  while  that  with  salt  of  phosphorus  is  reddish- 
ly.  Decomposed  by  concentrated  sulphuric  acid  with  evolution  of  fluorine  (G.  Rose).  Pyro- 
lore  from  Norway  g^ves  water  in  the  closed  tube,  and  B.B.  fuses  with  difficulty  to  a  dark  brown 
igg^y  mass.  With  borax  in  R.F.  gives  a  dark  red  bead,  which  by  flaming  turns  to  a  grayish- 
le  to  pure  blue  enamel.  Dissolved  with  efl'ervcscence  in  salt  of  phosphorus,  giving  in  O.F.  a 
Qow  bead  while  hot,  becoming  grass-green  on  cooling  (uranium).  In  R.F.  the  bead  is  made 
rk  red  to  violet  (titanic  add).  Fused  with  soda  gives  a  green  color  (manganese).  All  varieties 
I  decomposed  by  fusion  with  bisulphate  of  potash.  Most  specimens  are  sufficiently  de<x)mpo8ed. 
muriatic  acid  to  give  a  blue  color  when  the  concentrated  solution  is  boiled  with  metallic  tin ;. 
9  color  disappears  after  a  time,  and  almost  immediately  if  diluted  with  water. 
)bs. — Occurs  imbedded  in  syenite  at  Friederichsvam  and  Laurvig,  Norway,  with  zircon^  Roly- 
;nite,  and  xenotime ;  at  Brevig,  with  thorite ;  and  near  Miask  in  the  Urals. 
Camed  from  irwo,  fire^  and  x^*^P^^y  green,  because  B.B.  it  becomes  yellowish-green. 

I  BCIOROIjITII.    Microlite  C,  IT.  Shepard,  Am.  J.  Sci.,  xxvii.  861,  1885,  xxxil  3&d,-xlnl 
116.    Pyrochlore  Hayes^  ib.,  xliii.  88,  xlvi.  168,  838. 

[sometric.  Forms  octahedral.  Observed  planes:  1,  J^  2:2.  (or  3-3). 
rs.  2,  8,  20-1-8.     Known  only  in  small  crystals. 

[I.  i=5"5.  6.=5-485— 5*562,  the  last  from  a  lar^e  crystal,  Shepard ;  5*405,. 
yes.  Liiistre  vitreous  or  resinous.  Color  pale  clear,  yellow  to  brown, 
cak  pale  yellowish  or  brownish.     Translucent  to  opaqjie.. 
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.  Brevig 
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Oomp. — The  yellow  crystals  were  made  by  Hayes  essontially  columbate  of  lime.  From  bio  wpipi 
investigation  suggested  by  Brush  to  be  probably  (priv.  contrib.)  a  pyrochlore,  in  which  tantali< 
ncid  replaces  the  columbic,  this  corresponding  with  the  high  specific  gravity  and  larger  percentage 
of  the  metallic  add. 

Analyses:  1,  Shepard  (L  a,  zxxii.  888);  2,  Hayes  (ib.,  zlvi  158): 

eb(ta?)      Sn       f,»n        l^b         Oa     W.I^.U       fi 

1.  Chesterfield       T6-70       1484        7*42        2-04=100  Shepard. 

2.  "  79-60        0-70        2-21         1-60      10-87,    Pe  0-99=96-«7  Hayea. 

Pjr^  etc.— B.B.  infusible.  In  salt  of  phosphorus  difficultly  soluble,  giving  in  O.F.  a  beac 
yellow  while  hot,  and  colorless  on  cooling.  In  KF.  after  long  blowing  yields  a  pale  bluish-g^reei 
bead.  Not  attacked  by  mimatic  acid,  but  decomposed  on  fusion  with  bisulphate  of  potash,  am 
the  solution  of  the  fused  mass  remains  uncolored  when  boiled  with  metallic  tin. 

Obfl. — Ckxnirs  at  Chesterfield,  Mass.,  in  the  albite  vein,  along  with  red  and  green  tourmaline 
oolumbite,  and  a  little  cassiterite. 

Named  from  /<up^,  emaU^  alluding  to  the  size  of  the  crystals. 

473.  TANTAUTB.  Tantalit  Ekeberg,  Ak.  H.  Stockh.,  zx'iii.  80,  1802.  Tantalite  pt  kUer  auihon 
Ferro-tantalite  Thorn.,  Rec.  Oen.  Sc.,  iv.  416,  1836;= Columbate  of  Iron;=Siderotantal  Bdusm, 
Handb.,  il  960,  1847  ;=Tammela-Tantalit  K  Nordenskioldj  Act  Soc  Sc.  Fenn.,  L  119  ;=Skogb.i 
lit  A.  E.  Kordenskidld,  Boskrifn.  Finl.  Min.,  1 855.  Kimito-Tantalit  N.  Nord, ; =Ixiolith  A.  K  Xord. 
Fogg.,  cL  632, 1857.  Finbo-Tantalit ;  Broddbo-Tantalit ;  =Kassiterotantal  ffausm.,  L  &  Ildefou 
sit  HaicL^  Handb.,  1845,  64S;=Harttantalerz  Sreith.,  Char.,  230,  1832,  Handb.,  874^  1847. 


Orthorhombic.     Observed  planes  as  in  the  figure. 
0  A  1-1=122°  Si';  a:b:  c=l-5967  :  1  :  1-224:7. 


I A  1=101''  32' 


<l  ir 


6>AH=146°54:' 
(9Afi=117  2 

i-lA  1-2=143  6i 
i-l  A  i=12SU 
i-l  A  |-|=135  4 
iAi,  adj.,=126 


4AJ,  ov.H=112°3r 
iAi,  ov. /,=9144 
1-2  A  1-2,  adj., =141  48 
i-l  A  t-f =118  33 
f-t  A^-z,  top, =113  48 
|-?  A  f-i,  top, =54  4 
ir^  A  -^'l,  top, =167  38 


Twins  :  composition-face  i-J,  common.     Also  massive. 

II.=6— ^'5.  G.=7— 8.  Lustre  nearly  pure  metal 
lie,  somewhat  adamantine.  Color  iron-black.  St  real 
reddish  brown  to  black.     Opaque.     Brittle. 

Oomp.,  Var. — (^e,  Mn)  Ifa,  with  sometimes  stannic  acid  (Sn)  replacing  part  of  the  taDtali< 
A  tanUlate  either  (1)  of  iron  (anal.  1-1 1,  13-15,  19,  20).  or  (2)  of  iron  and  manganese  (anaL  1  HI  o 
(3)  a  stanno-tantalato  of  these  two  bases,  part  of  the  tantalic  acid  being  replaced  bj  oxyd  of  ti 
(anal  16-18,  21-23).  Number  1  is  the  Ferrotantaliie  of  Thomson;  I  and  2,  the  Siderotaniahic  «.> 
Hausmann;  3,  the  GassiieroiantaliU  and  Ixiolite,  The  kinds  shade  into  one  another.  The  last  ha 
the  lowest  specific  gravity,  Gr.=7— 7'3.  The  mineral  varies  in  the  state  of  oxydation  of  lb 
bases,  owing,  as  Rose  has  shown,  to  alteration  of  the  protoxyds  to  sesquioxyds ;  with  the  increa; 
of  the  latter  the  streak  loses  its  black  color.  It  varies  also  in  0.  ratio  for  bases  and  aci 
between  1  : 4  and  1  :  5.  The  latter  corresponds  to  Tantalic  acid  86*05,  protoxyd  of  iron  1 .1*^,' 
and  the  former  to  83*1  and  16*9.  Rose  finds  that  prolonged  washing  of  the  powdered  minen 
carries  off  the  iron. 

Analyses:  1,  Nordenskiold  (Jahresb.,  xii.  190);  2,  Jacobson  (Pogg.,  Ixiil  817);  8,  Brooks  (ib  \ 
4,  Weber  (Pogg.,  civ»  85);  6,  6,  Arppe  (Act  Soc.  Sci.  Fenn,  vi. ;  Verb.  Min.  St.  Pet,  18G2,  \:>h\ 
7,  Biomatrand  (Mem.  Univ.  Lund.,  1865,  J.  pr.  Oh.,  xcix.  43) ;  8,  Damour  (Ann.  d.  M^  IV.  xiiL  33Ti 
9,  1<»,  JenzBch  (Pogg.,  xevii.  1h4 — ^the  2d  anal,  of  a  specimen  altered  by  exposure) ;  1 1,  Chandk 
(Inaug.  Dissert);  12,  13,  Berzelius  (Schw.  J.,  xvi.  259,  447,  xxxl  X74);  U,  Hermann  (J.  pr.  Oi 
Ixx.  2«)6);  15,  A.  Nordenskiold  (Pogg.,  cL  630);  16,  Womum  (Pogg.,  IxiiL  317);  17,  IS,  Wel« 
(Fogg.,  dv.  85);  19,  A.  Nordenskiold  (Pogg.,  ovii.  874);  20,  Blomstrand  (1.  c);  21-23,  Berzeli 
(Afh.,  iv.  172,  205,  207): 
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1.  Tammela 

2.  " 

3.  " 
4       »* 

5.  " 

6.  " 

7.  *' 

8.  Chanteloabe  82*9S 


S.  " 
l«. 

11.  " 

12.  Kimito 

13.  " 
14  « 

15.  •* 

16.  « 
IT.  " 

:s.    " 

:».  BjGrkboda 

20.  " 

21.  Broddbo 
2*2.      " 

23.  Flnbo 


ta  §n           te 

83-44  ir.  13-75 

84-15  0-32  14-68 

84-70  0-50  14-29 

83-90  0-i'.6  13-81 

83-66  0-80  15*54 

82-71  0-'^8  15-99 

84-05  0-81  14-47 

1-21  14-62 

83-55  l-()2  14-48 

78-98  2-36  13-62 

79-89  151  14-14 

832  0-6             7-2 

85-85  0-80  12-94 

84-09  0-70           3-3H 

84-44  1-26  13-41 

77-83  6-81           8-47 

75-71  9-67           9-80 

76-81  9-14           9-49 

83-79  1-78  18-42 

81-4tf  1-99  13-03 


68-2-i  8-26  Fe  9-58  »n  7-15  W  619 
66-35  8-40  "11-07  "6  60  "6-12 
66-99     16-75      "    7-67    **  7-98        


.Oa 

=98-31  Nordenskiold;  G.=7  264 

0-07  =  101-93  Jaoobson;  G.=7-197. 

=  100-8 1  Brooks. 

=99-22  Weber;  G.=7-414. 

=100Arppe;  G.=7-36. 

=99*63  Arppe. 

JJCg  0-08=99-68  BlomstraDd. 

=99-23  Damour;  a.=7-65. 

=100-59  Jenzach;  G.=7-703. 

=100-68  Jenzsch;  G.=7-04. 

=98-67  Chandler;  G.=7-53. 

=98-4  Berz. 

0-5rt= 102-47  Berz  ;  G.=7-936. 

=99-70  Herm. 

0-15=100-36  Nord.;  G.=7-86. 
0-50=98-7:<  Wornum;  G.=7-165. 

=9J*-50  Weber. 

()41=l«i019  Weber;  G.=7-277. 

=  1 00-6  i  Nord. 

0-85,  W  0-27, 5ir  0-26,  Ag  019=99-84 
Blomstrand. 
1-19=100  69  Berz. 
1-60=100  04  Perz. 
2-40=101-79  Berz. 


TnhiaUc  and  cohmbic  acids  were  formerly  supposed  to  contain  either  3  or  2  of  oxygen,  and  a 
Itypotanialie  and  a  hypocoiumhic  were  recognized.  The  recent  results  of  Marignac,  confirmed  by 
those  of  Blomstrand,  have  led  to  the  conclusion  that  there  is  but  one  acid,  and  that  this  one  con- 
tains 5  of  ozygeDf  as  represented  in  the  symbol  above  used. 

Klaproth  obtained  from  the  Kimito  tantalite  (Beitr.,  v.  6)  ta  88,  fe  10,  Mn  2  =  100 ;  Vauquolin 
(HauyTabt,  308)  ta  83,  Pe*12,  Mn  8  =  1U3;  and  WoUaston  (Phil  Trans.,  1809)  ta  85,  f'e  10, 
Ma  4=99. 

Pyr.,  etc — B.B.  unaltered.  With  borax  slowly  dissolved,  yielding  an  iron  glass,  which,  at  a 
certain  point  of  saturation,  gives,  when  treated  in  R.F.  and  subsequently  tlanied,  a  grayish-white 
bead;  if  completely  saturated  becomes  of  itself  cloudy  on  cooling.  With  ^alt  of  ph^phorus  dis* 
solves  slowly,  giving  an  iron  glass,  which  in  R.F.,  if  free  from  tungstio  acid,  is  pale  yellow  on  cooling ; 
treated  with  tin  on  charcoal  it  becomes  green.  If  tungstic  acid  is  present  the  bead  is  dark  red, 
and  is  unchanged  in  color  when  treated  with  tin  on  clukrcoaL  With  soda  and  nitre  gives  a  green- 
L«h-blae  manganese  reaction.  On  charcoal,  ¥rith  soda  and  sufficient  borax  to  dissolve  the  oxyd  of 
iron,  gives  in  R.F.  metallic  tin.  Decomposed  on  fusion  with  bisulpbate  of  potash  in  the  platinum 
spoon,  and  ^ves  on  treatment  with  dilute  muriatic  add  a  yellow  solution  and  a  heavy  white  pow- 
der, ^icfa,  on  addition  of  metallic  zinc,  assumes  a  smalt^lue  color;  on  dilution  with  water  the 
blue  color  soon  disappearB  (v.  Kobell). 

Obi.— Tantalite  ia  confined  mostly  to  albite  or  oligoclase  granite,  and  is  usually  associated  with 
berjL  Near  Harkaaaari,  tantalite  is  associated  with  rose  quartz  and  g^gantolite,  in  albitic  granite. 
At  Katiala  it  is  aasociaied  with  lepidolite,  black  toarmaline,  and  colorless  beryl 

Occurs  in  Finland,  in  Tammela,  at  Hark&aaari  near  Torro,  associated  with  gigantolite  and  rose 
quartz;  in  Kimito  at  Skogbole,  in  Somero  at  Kaidasuo,  and  in  Kuortaue  at  Katiala,  with  lepidolite, 
tourmaline,  and  beryl;  in  Sweden,  in  Fahlun,  at  Broddbo  and  Finbo;  iu  France,  at  Ghanteloube 
Qear  Limoges,  in  pegmatite.  Jbckol^  from  Kimito,  was  instituted  on  a  supposed  (not  real)  differ- 
ci«  of  crystalline  form.     Ilde/onaiie  is  from  Ildefonso,  Spain,  and  has  G.  =  7-4I6,  H.=G--7. 

Named  TantalUe  by  Rlieberg,  from  the  mythic  Tantalus,  in  playful  allusion  to  the  difficulties 
■Uutalizing)  he  encountered  in  his  attempts  to  make  a  solution  of  the  Finland  mineral  in  acids. 
The  name  was  afterward  extended  to  the  American  mineral  colunvbiie,  and  to  the  same  from  other 
I'-jaJttiea ;  while  the  name  columbite,  the  metal  columbium  having  been  discovered  a  little  prior 
to  tantalum,  received  a  similar  extension,  so  as  to  include  all  tantalite.  The  subsequent  discovery 
that  taotalum  and  columbium  were  distinct  metals,  and  that  the  two  compounds  differed  also  in  the 
stomic  proportions  of  the  constituents,  finally  established  them  as  independent  species. 


474  OOIfUMBrrB.  Ore  of  Columbium  (fir.  Conn.)  HatcheU,  PhiL  Tr.,  1802.  Columbite  Jame' 
00%  kin.,  li  682,  1806.  Columbate  of  Iron.  Colnmbeiaeu  Oem.  Baierine  (fr.  Bavaria)  BeutL^ 
Tr..  ij.  656,  1832.    TonsUte  Thorn.,  Rec.  Gen.  Sci..  iv.  4U8.  1886.    Niobite  HmcL,  Handb.,  549, 
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1846.    Greenlandite  BreWi.,  B.  H.  Ztg.,  xvii.  61,  1868.    Dianite  v.  Kob^  Bei   Ak.  Miinchen 
Mar.  10,  1860. 

Orthorhombic.  I A  7=101°  26' ;  Oa  1-1=134°  53^'  :a:h:  c=l-003S : 
1 : 1-2225.  Observed  planes  :  0  ;  vertical,  i-l,  t-t,  /,  t^,  t-2,  i-i  ;  domes, 
H  H  H  H;  1-^,  2-1 ;  oetaliedral,  i,  1 ;  f  2,  2-2  ;  1-|,  2-| ;  2-5 ;  1-5,  2-3. 
9-5  ;  2-6,  4-12.  Of  these  planes,  zone  1-t :  iA  contains  l-i,  1-5,  1-f  ,  1,  2-2 : 
zone  2-t  :  i-i  contains  2-1,  2-6,  2-5,  2-2,  2-| ;  zone  ^i :  i-l  contains  \^  1-5, 
2-S,  4-12 ;  zone  }-i :  irl  contains  }-1, 1^2, 1-|,  2-5. 


428 


Haddam. 


439 
-0' 


^^^ 


U        3 


I  m\ 


Greenland. 


Middletown,  Ck>Dn. 

O  A  f  1=161°  80' 
(9  A  1-1=146  13 
(?Al-i=140  36 
(?A2-i=121  20 
{?  A  1=127  38 
0  A  1-5=138  26 
6>  A  2-5=119  25 
i-l  A  1=127  48 
t-?Al=120  6 
i-l  A  1-5=104  30 
i-l  A  i-2=157  45 


430 


Bodenmais. 

i-l  A  7=140°  43' 
i-i  A  7=129  IT 
i-l  A  1-5=157  50 
i-l  A  1-5=127  55 
i-l  A  2-1=148  40 
1-5  Al-5,adj.,=151 
i-5  A  i-5,  ov.  t-i,=135  40 
i-2  A  i-2,ov.i-i,=135  30 
i.5Ai-5=121  34 
i-5  A  2-5=150  35 


Twins  :  composition-face  2- J.     Cleavage:  i-i  and  i-I,  the  former  most  dis- 
tinct.    Occurs  also  rarely  massive. 

H.=6.  G.=5'4— 6*5.  Lustre  submetallic;  a  little  shining.  Color 
iron-black,  brownish-black,  grayisli-black ;  often  iridescent.  Streak  dark 
red  to  black.     Opaque.     Fracture  subconchoidal,  uneven.     Brittle. 

,  Oomp.,  Var. — Columbate  and  tantalate  of  iron  and  manganese,  of  the  general  formula  (^e, 
Ikn)  (Cb,  Ta\  with  at  least  twice  as  much  atomically  of  columbic  as  of  tantalic  acid,  and  with  the 
specific  gravity  increasing  as  the  proportion  of  tantalic  acid  increases  (Blomstrand,  1 865 ;  Marig- 
nac,  186H).  The  following  are  some  of  the  ratios ^rom  Marignac's  determinations:  (1)  From 
Greenland,  ta  3-3  p.  c;  Cb  :  ta=35  :  1.  (2)  Acworth,  N.  H.,  La  Vilate,  near  Limoges,  and  the 
dianiie  of  Bodenmais,  fa  16'8— 13*4;  Ob  :  fa=7  or  8  :  1.  (8)  Another  fr.  Bodenmais,  Ifa  27M  ; 
pb  :  ta-.S  :  1.  (4)  A  third  fr.  Bodenmais,  ta  35-4;  Cb  :  ta=about  2:1.  (6)  Prom  Haddam, 
fa  30*4,  and  another  31*5;  Cb :  'fa=2  5  :  1.  (6)  In  another  from  Haddam  he  fonnd  onlj  10 
p.  c.  of  tantalic  acid,  but  queries  the  result    Blomstrand  obtained  for  a  Haddam  specimen  (anal 
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!)  Ob :  f  a=3  :  1,  with  G.=6151 ;  for  one  fr.  Bodenmais  (anaL  16),  Cb  :  1fa=4 :  1,  with  0= 
J-75;  another  fr.  B.  (anal  17),  Cb:  fa=2-5  :  1,  with  G.=6-26;  for  one  fr.  Greenland,  no  fai 
irith  G.= 5*395.    His  results  all  give  for  the  0.  ratio  of  bases  and  acids  1:5. 

No.  3.  above,  gives  the  formula  3  ijf'e,  Mn)  ObH-(]P'e,  Mn)  Ta ;  and  No.  4,  2  (^e,  ifn)  Cb+($'e, 
Jfn)  ta;  while  1  gives  35  (^e,  An)  fcb+Ci'e,  Mn)  Ta.  i'e  Cb  corresponds  to  columbic  add  78-83 
protoxyd  of  iron  21-17=100. 
The  following  are  the  G.  of  the  specimens  employed  for  the  analyses  below: 
GonnecUcui,  anaL  2,  6-469— 6*495;  3,  5708;  4,  6-8;  6,  5-58— 6*59;  6,  6028— 6*048;  7,  5*85. 
ftii'ario,  anal.  9,  6*39;  11,6-7;  12,602—6-06;  13,5-976;  14,5*971;  15,  5'698.  Ilmen  Mts^ 
anaL  19,  5*49— 6'73;  20,  5*461 ;  21,  5-447.  Greenland,  anaL  2i,  23,  5875;  24,  6-40— 5-42.  C/win- 
te£<mbe,  anaL  27,  5-60— 5*727.    Other  G.  are  as  follows: 

C.  fr.  Northfleld,"  Mass.,  6-5,  Shepai-d ;  fr.  Monte  Video,  a  A.,  6-660,  Maskclyne ;  fr.  Haddam,  5*967, 
Schrauf;  fr.  Middletown,  6-590  and  5'645,  id. ;  fr.  Greenland,  5S95,  id. ;  fr.  Bodenmais,  6-115,  id. 
The  Bodeimiuis  specimens,  having  the  highest  G.,  give  a  black  powder;  and  others,  of  less,  a 
dark  reddish-brown,  but  as  a  result  of  purtial  alteraiion,  Rose. 

'ITie  angles  of  the  crystals  vary  considerably.  The  angles  above  given  are  those  calculated  by 
Schrauf  after  a  study  of  the  crystals  of  various  localities,  adopting  for  the  basis  t-t  a  1-3=104* 
30'  (obs,  on  Greenland  crystals),  and  i-i  A  1-3=  1 12"  10'  (112**  20 ,  obs  on  Gr.  cryst.).  The  author 
obtained  somewhat  different  results  from  a  Middletown  crystal,  f  429  (this  Min.,  edit  of  1837, 
et  seq.,  Am.  J.  Sci.,  rail  150,  1S37):  t-l  A  1-3=104*' 5i';  w  A  7=140'' 40',  whence /A  7=100* 
40';  i-i  Ai-S=158''  6'.  whence  t-i  A  i-3= 111**  54';  OA^t^lQO''  34',  whence  i-i  A  H=l"^'*  26'; 
Oa  1.3=I.3»>'=  36';  0  A  24=119**  40';  1-3  A  1-3,  adj.,  =  150''  17*.  The  angles  7a  7=100**  40', 
O  A  i-t=160*'  34',  correspond  to  the  dimensions  a:b:  c=  1-0584  :  1  :  l'20.'i9.  Schrauf 's  measure- 
ments gave  him  for  i^i  a  7=140"  HO',  fr.  Greenland  and  Bodenmais;  t-i  a  i-i=108'',  fr.  B. 

The  crystals  from  Bavarin,  Miask,  Coouecticut,  Chesterfield,  Mass.,  and  Monte  Video,  have  the 
general  form  shown  in  f.  429,  430,  though  sometimes  with  the  bas»:l  plane  wanting ;  while  those 
c»f  Greenland  have  tlie  habit  generally  oi'  f.  4H1  (fr.  Schrauf 's  paper).  Occasionally  the  octahedral 
planes  are  very  much  elongated,  producing  crystals  with  long  pyramidal  summits,  as  a  kind 
from  Acworth,  N.  H.  (Shop.,  Am.  J.  Sci.,  xvii.  358,  1880). 

Analyses:  I,  WoUaston  (PhiL  Trans.,  1809,  246);  2,  Schlieper  (Pogg.,  Ixiii  317);  3,  H.  Rose 
(ib.);  4,  Hermami  (J.  pr.  Ch.,  xliv.  207);  5,  0.  P.  Chandler  (Inaug.  Dissert.);  6,  Oeston  (Pogg., 
xcix  617);  7,  T.  a  Hunt  (Am.  J.  ScL,  XL  xiv.  340);  8,  Blomstrand  (Mem.  Univ.  Lund.,  1865,  J. 
pr.  Ch.,  xcix.  44);  9-11,  H.  Hose  (L  c);  12.  Avdejef  (Pogg.,  bciii.  317);  18,  Jacobson  (ib.);  14, 
Chandler  (L  a);  16,  Warren  (Pogg.,  bcxxv.  438);  16,  17,  Blomstrand  (L  c);  18,  H.  MuUer  (J.  pr. 
Ch.,  IviiL  183,  Ixxix,  27 j;  19,  Hermann  (J.  pr.  Ch.,  xxxviii.  121);  20,  Bromeis  (Pogg.,  Ixxi,  157); 
2l-:f3,  Gosten  (La);  24,  Hermann  (Bull.  Soc.  Nat  Moscou,  xxxix.  67,  1866);  25,  MUller  (L  O; 
'j6,  Blomstrand  (L  c);  27,  Damour  (C.  R.,  xzviii.  353);  28,  A.  Nordenskiold  (Deskrifu.  FinL  ^lin., 
18o5,  40): 

Cb    ta        fsn       W       te       lin       Gu      Oa 

=100  Wollaston. 

0-45,  Mg  0-22=  101--28  Schlieper. 

<r.=  h»0-96  Rose. 

,  Mg  0-49 =9906  Hermann. 

0  48=99-24  Chandler. 

=99-86  Oesten. 

=99-92  Hunt 

,  tx  0-34,  Mg  0-42,  ^  0-16- 

100-19  B 

<r.= 98-80  Rose. 

«r.='.<9  a9  Rose. 

rr. -=99-67  Rose. 
0-21  =  100  93  Avdejef. 

=  100*89  Jacobson. 

0-22=96-91  Chandler. 

0-30,  Mg  l-57=99-96  Warren. 

,  Xr  0-28,  Mg  0-40,  fi  0-35  = 

HK)Ml  B 

,  Mg  0-14.  ft  0-40=99-55  BL 

=99-07  Muller. 

,  Y  2-0,  IJ  0-50=100  Herm 

0-75,  t  0-56=l"0-17  Bromeis. 
0-64,  tJ  0-54=100  Oesten. 
0-.54 =98-22  Oeston. 
0-39=99-83  Oesten. 


1. 

Connecticut 

80 



16 

5 

!i. 

Middletown 

78-83 

0-29 

16-66 

4-71 

0-07 

3*. 

ti 

79-62 

0-47 

16-37 

4-44 

0-06 

4. 

i< 

78-22 

0-4 

0-26 

14-06 

5-63 



5. 

<i 

76-79 

0-60 

18-23 

3-14 



6. 

(t 

79-80 

056 



15-00 

4-50 



7. 

BCaddam 

80-60 

tr. 



15  57 

3-25 

0-50 

8. 

u 

61-58  28-55  0-34 

0-76 

18-54 

4-55 

9. 

Bodenmius 

81-07 

0-46 

_^ 

14-30 

3-85 

0-13 

10. 

t« 

81-34 

0-19 

_~ 

13-89 

8-77 

010 

M. 

11 

79-68 

0-12 



15-10 

4-65 

0-12 

2. 

(« 

80-64 

010 



16-33 

4-65 



13. 

li 

79-78 

u-lO 

14-77 

4-77 

1-51 

4. 

u 

75-02 

0-47 

0-89 

17-22 

3-59 

5. 

ti 

78-51 

0  03 

1-47 

15-77 

2-81 

«• 

M 

66-48  22-79 

0-58 

107 

15-82 

2-H9 



7. 

11 

48-87  80-58 

0-91 

15-70 
li-l 

2-95 

3. 

Tir«chenreuth     78-6 

0-17 

5-2 



9. 

XlnienMta. 

80-47 



8-50 

6-0aMg2-44 

O. 

u 

78-60 



12-76 

4-48Mg3-01 

I. 

u 

7666 

0-42 



14-29 

[7-56] 

^-^ 

I. 

Greenland 

76-04 

0-39 



lrt-91 

4-34 

r5. 

u 

77-80 

017 



16-52 

4-95 
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Cb      ta        8n      W       fe       iln       Cu      Ca 

24.  Greenland    52-76  25-64»    —    16-41    4*60       ^  Ag  C-60=99-91  Hermaim. 

25.  "  Evigtok    78-74        0*16     16-40    5*12       =100-42  MiiUer. 

26.  "  77-97        0  73    0-13     17-33    3-28       <r.,  Zr  0-13,  Mg  0-23,  l»b  0-12= 

99'92  B 

27.  Ohanteloube        78-74         —     14-60    7-17 =100-41  Damour. 

28.  Bjorkskar,  Finl.  82-5  10       13-2      5-5  —     =102*2  Nordenskiold. 

*  Ilmenic  acid  of  UennanTi. 

Wollaston's  analysiB  was  made  on  four  grains  of  the  original  specimen  in  the  Britisli  Museum, 
sent  out  from  Connecticut  by  Govemor  Winthrop  to  Sir  Hans  Sloane. 

Pyr.,  etc. — ^Like  tantalito.  Von  Kobell  states  that  when  decomposed  by  fusion  with  caustic  j 
potash,  and  treated  with  muriatic  and  sulphuric  acids,  it  gives,  on  the  addition  of  zinc,  a  blue 
color  much  more  lasting  than  with  tautalito;  and  the  variety  dianite,  when  similarly  treated,  gives. 
on  boiling  with  tin-foil,  and  dllutiou  with  its  volume  of  water,  a  sapphire-blue  fluid,  while,  with 
tantalite  and  ordinary  columbite,  the  metallic  acid  remains  undissolved.  The  variety  from  Had- 
dam,  Ct,  is  partially  decomposed  when  the  powdered  mineral  is  evaporated  to  dryness  with  con- 
centrated sulphuric  acid,  its  color  is  changed  to  white,  light  gray,  or  yellow,  and  when  boikd 
with  muriatic  acid  and  metallic  zinc  it  gives  a  beautiful  blue.  The  remarkably  pure  and  unaltered 
columbito  from  Arksut-fiord  in  Greenland  is  also  partially  decomposed  by  sulphuric  acid,  and  the 
product  gives  the  reaction  test  with  zinc,  as  above. 

Obs.— ^Occurs  at  Rabenstein,  Bavaria,  near  ZwieseL  not  far  from  Bodenraais,  in  granite,  with 
iolite  and  magnetite;  at  Tirschenroutli,  Bavaria;  at  Tammela,  in  Finland;  at  Chanteloube,  near 
Limoges,  in  pegmatite  with  tantalite;  near  Miask,  in  the  Umen  Mts.,  with  samarskite;  at  Her 
manskar,  near  Bjorskar,  in  Finland;  in  Greenland,  in  cryolite,  at  Evigtok,  in  brilliant  crystals; 
disseminated  through  or  among  the  wolfram  of  Auvergne,  and  detected  by  acting  with  aqna-rcgia, 
which  dissolves  the  wolfram  and  leaves  untouched  the  columbite  (Phipson,  Chem.  News,  IbGT, 
160);  at  Monte  Video,  S.  A. 

In  the  United  States,  at  Haddam,  2  m.  from  the  village,  in  a  granite  vein,  some  of  the  crystals 
several  pounds  in  weight ;  also  at  the  chrysoberyl  locality,  but  not  now  accessible ;  also  at  the 
iolite  locality,  Uaddam;  near  Middletown.  iu  the  "feldspar  "  or  " diina-stone  quarry,"  with  albite, 
abundant  in  fine  crystals  some  very  large ;  Ugure  429  represents  one  f  in.  1od<^  ;  anotlier,  de- 
scribed by  Professor  Johnston  (Am.  J.  Sci ,  xxx.  387),  weighed,  before  it  was  broken,  14  :>oands; 
and  the  part  figured  about  6  in.  in  length  and  breadth,  weighed  6  lbs.  12  nz.:  it  exhibits  iao  faoe« 
i-i,  ul,  i-2,  /,  i-5,  ^-l^  and  another  imperfect  plane,  which  appears  to  bo  1-3.  At  Chesteriield, 
Mass.,  some  fine  crystals,  associated  with  blue  and  green  tourmalines  and  beryl,  in  a  vein  of 
albitic  granite;  Acworth,  N.  H. ;  also  Beverly,  Mass.;  Northtield,  Mass.,  with  beryl;  Plymouth, 
N.  H.,  with  beryl;  Greenfield,  N.  Y.,  with  chrysoberyl. 

The  Connecticut  crystals  are  usually  rather  fragUe  from  partial  change ;  while  those  of  Green- 
land arc  very  firm  and  hard. 

The  occurrence  of  columbite  in  America  was  first  made  known  by  Mr.  Hatchett^s  examination 
of  a  specimen  sent  by  Governor  Winthrop  to  Sir  Hans  Sloane,  then  President  of  the  Etoyal  Society, 
whicii  was  labelled  as  found  at  Neatnoague.  Dr.  s.  L  Mitchill  stated  (Med.  Repos.,  vol.  vilL)  that 
it  was  taken  at  a  spring  at  New  London.  Conn.  No  locality  has  since  been  detected  at  that  place. 
But  the  rediscovery  of  it  at  Haddam,  first  published  by  Dr.  Torrey  (Am.  J  Sci.,  iv.  62),  and  since 
near  Middletown,  about  7  m.  distant,  has  led  to  the  belief  that  the  original  locality  was  at  one  of 
these  places,  which  are  about  3o  m.  W.  of  New  London. 

.  For  recent  papers  on  cryst.  see  Desd.,  Ann.  d.  M.,  V.  viiu  395 ;  Schrauf,  Ber.  Ak.  Wien,  xlir. 
446,  1861 ;  Maskelyne,  Phil.  Mag.,  IV.  xxv.  41.  The  crystallograpliic  identity  of  the  America 
mineral  with  the  Bavarian  was  first  shown  by  Dr.  J.  Torrey  (Ann.  Lye  N.  Y.,  i.  89,  1824). 

The  metal  of  columbite  was  named  columbium  by  Hatchett  in  1 802,  from  dolumbia,  a  name  of 
America,  whence  his  specimen  was  received,  and  thus  came  the  name  colunibite  given  by  Jamesoa 
and  Thomson  (see  further  under  tantalite).  Rose,  after  investigating  the  metal  and  its  compounds, 
named  it  anew,  calling  it  niobium^  and  this  gave  rise  to  the  name  niobite,  Baiariie  is  from  the 
German  name  of  Bavaria,  Tnrrelite  Thomson,  named  after  Dr.  J.  Torrey,  is  the  ordmary  Middle^ 
town  columbite:  and  Greenlandite  hreith,,  is  that  from  Greenland;  both  names  originated  partly 
In  eironeous  views  of  the  crystals  of  the  minerals.  Dianite  is  the  Bodenmais  columbite,  in  which 
V.  Kobell  supposed  he  had  discovered  the  acid  of  a  new  metal,  which  ho  called  dianium. 

No  good  reason  has  been  given  for  substituting  niobium  for  columbium ;  and  yet  most  English 
chemists,  as  well  as  European,  have  thus  far  followed  Rose  in  rejecting  the  name  given  by  the 
EugUsh  discoverer.    The  rule  of  priority  demands  recognition. 

476.  TAPIOLrm.    Tapiolit  A.  R  Nardenskiold,  (Efv.  Ak.  Stockh.,  443,  1863.    Tantalite  (f: 
Sukula)  Arppe,  Act.  Soc.  Scu  Fenn.,  vL  590,  1861. 
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Tetragonal.  0  A  l-i=147*'  T ;  a=0-6464.  1  A  1  in  same  pyramid 
123°  r,  over  base  84°  52' ;  (?  A  1=137°  34' ;  1  A  l-i=151*»  30'.  Cleavage 
indistinct. 

H.=6.  G.=7-35— 7-37,  Nord. ;  7-17— 7-36,  Arppe.  Lustre  strong 
adamantine,  approaching  metallic.     Color  pure  black. 

Oomp.— :f'e*ta*=Tantalic  acid  831,  protoxyd  of  iron  16*9= 100.    Analyses  :  1,  Arppe  (L  a) 
2,  Nordenskiuld  (L  c.) : 

ta  Sn  ]^e 

1.  Sukula        (J)8.V18        0-82        15-7  7 =99*7  7  Arppe. 

2.  "  (1)83-06        1-07        16-78=99-91  Nordenskiold.     Tr.  of  W  with  Sn. 

P]^^.,  etc. — B.B.  behaves  like  tantalite,  bat  g^vea  no  reaction  for  manganese. 
Obfl. — Occurs  near  the  Kulmala  farm,  in  the  village  of  Sukula,  in  the  pariah  of  Tammela,  Fifh 
land,  in  white  pegmatyte  granite,  with  beryl,  tourmaline,  and  arsenopyrite. 
Named  from  an  ancient  Finnish  divinity. 

476.  HTnTiMITB.    Hjelmit  A,  E.  Kordemkioldf  Fogg.,  czL  286,  1860. 

Crj'stallization  indistinct.     Massive,  without  apparent  cleavage. 
H. =5.     G.=6'82.     Lustre  metallic.     Color  pure  black.    Streak  grayish- 
black.     Fracture  granular. 

Comp. — A  stanno-tantalate  of  iron,  uranium,  and  yttria.    Analysis :  Nordenskidld  (L  a) : 

ta     8n,W  Cu       U       n     >fn      Ce       t^      %      Oa       ti 
62-42     6-56    0*10    487     8-06     8  32     1-07     619    026    4-2rt     3-26=99-37. 

Pyr.,  etc- — In  the  closed  tube  decrepitates  and  yields  water.  B.B.  iuftisible,  but  turns  brown 
in  O.F.  With  salt  of  phosphorus  easily  dissolved  to  a  bluish-green  glass.  With  borax  dissolves 
to  a  clear  glass,  whidi  remains  unchanged  on  flaming.  With  soda  on  charcoal  g^ves  metallic 
spapgrles  (Nordenskiold). 

Obs« — ^From  the  Kararfvet  mine,  near  Fahlun,  Sweden,  along  with  garnet,  pyrophysalite,  gado- 
linite,  asphaltum,  in  a  pegmatyte  granite. 

477.  TTTROTANTAIilTB.    Tttrotantal  Ekeberg,  Ak.  H.  Stockh.,  xxiiL  80,  1802.    Tantale 
oxid^  yttrifdre  IT.,  Tr.,  1822.    TttroDmenit  Hemu,  J.  pr.  Ch.,  xxzviil  119,  1846. 

Oi-thorhombic.  /A  7=123°  10' ;  0  A  2-J=103°  26' ;  a :  5  :  c=2-0934  :  1  : 
1*8482.  Observed  planes :  0  ;  vertical,  iA,  /,  i-2,  i-5, 
?*-5  ;  domes,  1-t,  2-1.  0  A  1-1=131°  26',  i-i  A  l-i=138° 
34',  i'l  A  7=118°  25',  i-l  A  7^2=137°  16',  i-i  A  2-2= 
lOo""  9',  i-5Ai-2,  ov.  i-l,=94°  32',  i-2  A  i-2,  adj.,= 
149^  42',  irl  A  i-S=159°  43'.  Crystals  often  tabular 
parallel  to  i-i.    Also  massive  ;  amorphous. 

U.  =5— 5'5.  G.=5'4— 5'9.  Lustre  submetalHc 
:o  vitreous  and  greasy.  Color  black,  brown,  brown- 
sh-yellow,  straw-yellow.  Streak  gray  to  colorless. 
Dpaque  to  subtranslucent.  Fracture  small  conchoi- 
lal  to  granular. 

Ytterby. 

Var- — 1.  The  Node  yttrotantalite,  of  Ytterby,  is  iron-black,  sub- 
letaUic  in  lustre,  and  has  Gr.=5'395,  Berz. ;  5*67,  Poretz;  after  ignition  6*40,  Peretz;  7*09,  Nor* 
enskidld.    Often  in  crystals. 

2.  The  yellow  of  Ytterby  is  amorphous  or  indistinctly  crystallized,  and  has  G.=:6-882,  Ekeberpr; 
•468.  Chiindler;  after  ignition,  6*40,  Peretz;  5*845,  Gljaudler.  8.  The  yellow  fh>m  KararfVet 
as  Gr.  =  d*64o,  Chydenius.    This  variety  contains  much  uranium. 
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HermaDu  calls  the  mineral  of  anal.  5,  6,  7,  yUtroianialite^  aod  that  cf  his  own  analysis  yttntim?- 
niU,  giving  G.=4-88. 

Oomp. — ^Tantalate  of  yttria  and  lime,  or  yttria,  lime,  and  iron,  with  some  protoxydof  ursninm; 
( Y,  ^e,  Ca,  U)"  ta*=,  if  Y  :  Ca  ;  i'e  :  tl = 6  :  2  :  1  : 1 ,  Tantalic  add  62-5,  yttria  22  -6,  lime  6-2,  prot- 
oxyd  of  iron  3-4,  prot  uranium  63 =100.  Analyses:  1-4,  Berzelius  (Afhandl.,  iv.  268,  2Tt 
Schw.  J.,  xvl  461);  6,  Peretz  (Pogg.,  IxxiL  156);  5 A,  same,  with  4*86  fl,  the  mean  loss  b\ 
ignition  (Ramra.  Min.  Gh.,  400);  6,  Chandler  (Inaug.  Dissert.);  7,  Potyka  (Inaug.  Dissert):  §, 
Nordenskiold  (Pogg.,  cxl  280);  9,  J.  J.  Chydenius  (ib.,  284);  10-12,  Hermann  (Bull  Soa  NaL 
Mosc,  xxxviii.  358) ; 


ta     W 

Sn 

ft      ^ 

*e 

Mg    Ca    Cu     ft 

1.  Ytterby,  yeUow 

6012  104 

^6-62  29-78  3PeM6 

050 =99-22  Ben. 

2,        " 

(t 

59-50  1-25 

"3-23  29-90  " 

2*72 

3-29 =99-89  Bera. 

3.         " 

llarJc 

57-00  8-25 

"  0-50  20-25  " 

3-5J) 

«..25 =95-75  Berz. 

4.         " 

hriK'hh 

61-82  2-59 

"111  38-62  " 

0-66 

3-26 =97-85  Ben. 

6.         " 

black 

58-65  0-ftO 

"3-94  21-25 

6-29 

140  7-55  0-40 =100  08  Per. 

6A.      ^* 

(( 

55-80  0-57 

S-75  20-22 

5-96 

1-3S  7-18  0-40  4-86=100-07  Per. 

6. 

yellow 

67-27  1-86 

o-io 

6-10  18-64 

4-82 

0-75  4-78  0-69  6-00=100  ChandL 

7.        " 

11 

56-60  0-49 

0-10 

7-nO  25-62 

0  77 

0-19  3-»^0  0-43  4-ll=99  67Pot 

8. 

Hack 

56-56  887 



0-82  19-56 

8-90 

4-.  7     ir    6-68=100-66  N. 

9.  Kararfyet,  6rottm 

56-44 1 

nO-42 

119  30-48 

3-27 

2  -27  0-27  4-83=99-12  Chyd. 

ta»    Cb**     *i     *h    ft  Y    (Ce,t.a,f)i)  fe    ftn    Ag    Ca     fi 

10.  Ytterby        61-83       1*50   5-64  1974       ir,  806  100   2-08  1-66=10101  H. 

11.  "  67-81        5-00    1-87  18-30       2*27       13-61  0-33 0-50   =100-59  H. 

12.  "        81-29  23-80  8-00  2-83  3  01  21-03       2-48       11*07  0*26  O'SO =99-57  H.    | 

*  Hermann's  ilmenlo  acid.  **  NIobons  acid  of  Hermann. 

Blomstrand  has  found  16  p.  c  of  columbic  acid  in  the  yellow  yttrotantalite ;  he  regards  Her- 
mann's ilmenic  acid  as  having  no  existence.  Marignac  confirms  this  statement,  and  has  sho^n 
Umenic  acid  (G.  3*8)  to  be  columbic  acid  mixed  with  titanic  acid,  while  his  "  niobic  "  acid  (G.=oj 
contained  tantalic  acid.     In  anaL  1,  2,  4-64  p.  c.  of  fl!  were  found,  and  in  3,  6*43. 

P3rr.,  etc. — In  the  closed  tube  yields  water,  the  black  varieties  turn  yellow.  On  intense  igni- 
tion both  varieties  become  white  and  g^ve  off  traces  of  fluorine.  B.B.  infusible.  With  salt  of 
phosphorus  dissolves  with  at  first  a  separation  of  a  white  skeleton  of  tantalic  acid,  wliich  with  a 
strong  heat  is  also  dissolved ;  the  black  variety  from  Ytterby  gives  a  glass  faintly  tinted  rose-red 
from  the  presence  of  tungstic  acid ;  the  dark  and  yellow  varieties  give  a  faint  green  bead  on 
cooling,  due  to  the  presence  of  uranium.  The  mineral  from  Finbo  and  Kararfvet  gives  an  iiou 
glass.  With  soda  reacts  for  manganese.  With  soda  and  borax  on  charooal  gives  traces  of  metal- 
lic tin  (Berzelius).  Not  decomposed  by  acids.  Decomposed  on  fusion  with  bisulphate  of  potash, 
and  when  the  product  is  boiled  with  muriatic  acid  metallic  zinc  gives  a  pale  blue  color  to  the  solu- 
tion which  soon  fades. 

Obs. — Occurs  in  Sweden  at  Ytterby,  near  Yaxholm,  in  red  feldspar ;  at  the  Kararfvet  mine, 
and  at  Finbo  and  Broddbo,  near  Fahlun,  imbedded  in  quartz  and  albite,  associated  with  garnet, 
mica,  and  pyrophysaliie. 

On  cryst.  see  A.  E.  Nordenskiold,  (Efv.  Ak.  Stockh.,  1860,  28,  dted  in  Pogg.,  cxL  280,  and  J. 
pr.  Ch.,  Ixxxi.  19.S. 

The  name  yttrotantalite  alludes  to  the  composition.  Tiiroilmenite  was  given  to  a  variety  bv 
Hermann  upon  the  discovery  in  it  of  his  supposed  new  metal  ilmenium. 

478.  SAMARSETTE.  Uranotantal  H.  Rose,  Pogg.,  xlviii.  555,  1839.  Samarskit  H.  Rose, 
Pogg.,  Ixxi,  167,  1847.  Uranoniobit  //.  Bose,  Pogg.,  Ixxi.  166,  1847.  Yttroilmenit  fferjiL, 
xlii.  129,  1847,  J.  pr.  Ch.,  xliv.  216,  1848. 

Ortliorhombic.  Angle  of  prism  «-2,  135°  to  136°  (whence  /A  7=100'' 
40'  to  101°  40',  near  that  of  columbite).     Usually  in  flattened  grains. 

H.=5-5-6.  G.==5-614:-5-75 ;  645-5-69,  iSorth  Carolina.  Lustre  of 
:Burface  of  fracture  shining  and  submetallic.  Color  velvet  black.  Streak 
dark  reddish-brown.     Opaque.     Fracture  subconchoidal. 

Comp. — Analyses:'  1.  2,  3,  Peretz,  under  the  direction  of  Rose  (Pogg.,  Ixxi.  157);  4,  Chandlei 
(Inaug.  Dissert);  5,  llermann  (J.  pr.  Ch.,  L  178);  6,  T.  S.  Hunt  (Am.  J.  Sci.,  II.  xiv.  341): 
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Cb     Vf     U(^?)    iP'e         t      Mg   Ca,  Mn 

1.  Miask  66-38        14-16     15-43      916    0*80    0-92=90-84  Peretz. 

2.  "  56-00        16-70  15-90  1104  075     10i=10l  41  Peretz. 

3.  '*  55-91         16  77  15-94  8-36  075     1-88=09-61  Peretz. 

4.  "  56-10  0-48     19-22  15-05  491  0-26     10«>,  Sno '26,  Ou  0*07 =96-85  Chandler 

5.  "  66-36     ClO-eS  8-87  18-29  0-50,Ce,  Lai'SJ,  Ma  l-20,igii.  0-33=10003 11 

6.  N.  Carolina  54-81  "  17-03     14-07    11-11,  Ce,  La  8-95,  ign.  024=  101-21  Hunt. 

Later  Finkencr  and  Stephana  have  obtained  from  the  Miask  mineral  (H.  Rose  in  Terh.  Min 
St.  Pet,  1863,  13); 

Cb      W        C       2r      Sn     /JTh       te      >fn      Cu     Ce        Y      ftg     Ca      fi 
47-47    1-36    11-60    4-.S6    0'5       6-»>6    11-02    0-96     0-25     3-31     12-61    014    0*78    0-45=100-55 
50-17         11-08    4-26    0-63     6-55    10*55    1-60     15-90  0-04    0*64    0-40=100-82 

Giring  for  the  0.  ratio  between  the  Cb  [+W]  and  the  other  ingredients  9*49  : 9-65=1 :  1, 
whence  the  general  formula  {ti\  fi,  Rl)*  Ob*. 

Pyr.,  etc. — In  the  closed  tube  decrepitates,  glows  like  gadoUnite,  cracks  open,  and  turns 
black,  and  is  of  diminished  density.  B.B.  fuses  on  the  edges  to  a  black  glass.  With  borax  in 
O.F.  gives  a  yellowish-green  to  red  bead,  in  R.F.  a  yellow  to  greenish-black,  which  on  flaming 
becomes  opaque  and  yellowish-brown.  With  salt  of  phosphorus  in  both  flames  an  emerald- 
green  bead.  With  soda  yields  a  manganese  reaction.  Decomposed  on  fusion  with  bisulphate 
of  potash,  yielding  a  yeUow  mass  which  on  treatment  with  dilute  muriatic  acid  separates  white 
tantalic  acid,  and  on  boiling  with  metallic  zinc  gives  a  line  blue  color.  Samarskiie  in  powder  is 
also  sufficiently  decomposed  on  boiling  with  concentrated  sulphuric  acid  to  give  tlie  blue  reduo- 
tion  test  when  the  acid  fluid  is  treated  with  metallic  zinc  or  tin. 

Obs.. — Uranotantalite  occurs  in  reddish-brown  feldspar,  with  crystallized  seschynite,  in  the 
fluien  mountains,  near  Miask  in  the  Ural  The  largest  pieces  met  with  were  of  the  size  of 
ciazel-nuts. 

If  the  occurring  prism  of  Samarskite  is  t-S  instead  of  u2  (as  in  mengite),  then  /A  /becomes 
100'  67'  to  102"  20'. 

Nanoed  after  xhe  Boasian,  v.  Samaraki 

479.  BUXENrm.    Euzenit  Scheerer,  Pogg.,  L  149,  1840,  IzziL  566. 

Ortliorhombic.  Form  a  rectangular  prism  (i-l,  i-J)  with  later«il  edges 
•eplaced  by  /,  and  a  pjTamid  at  summit,  also  with  a  macrodome  ml. 
rj\  Z=126°,  i^  A  771-1=154°  30',  iA  A  pyramid =107°,  Dahl ;  /A  /=  120°  ?, 
-I  A  772^1=153°,  i-i  A7n-?=124°,  i-i  A  pyr.=136°,  Greg;  prism  of  141°, 
uacrodome  of  59°  15',  Breith.     Cleavage  none.     Commonly  massive. 

H.=6-5.  G.=4-60,  Jolster,  Scheerer;  4*73 —4-76,  Tvedenstrand,  id. ; 
•94—4-99,  ib.,  Breith.;  4-89-4-99,  Alve,  Forbes;  4*96,  Chydenius. 
iiistre  brilliant,  metallic-vitreous,  or  somewhat  greasy.  Color  bro\niish- 
lack  ;  in  thin  splinters  a  reddish-brown  translucence  lighter  than  the 
treak.  Streak-powder  •  yellowish  to  reddish-brown.  Fracture  subcoii- 
hoidaL 

Oomp. — A  Golumbo-tantalate,  containing  titanic  acid,  yttrium,  and  uranium.  0.  ratio  for  %  Ti, 
b+^a=  (from  mean  of  anal  3,  4)  8  :  6  :  7 ;  and  if  the  titanic  is  basic,  the  ratio  for  the  bases  end 
b  +  Ta  is  2  :  1,  which  would  give  the  formula  (ft»,tl)*(Ob,Ta).  If  Ti  is  acid,  the  ratio  is  8  :  13. 
crmann  makes  it  isomorphous  and  similar  in  formula  with  eeschjnite.  Analyses :  1,  'J,  Scheerer 
C-);  3,  Forbes  &  Dahl  (Ed.  N.  Phil.  J.,  II.  L  62);  4,  Strecker  (J.  pr.  Ch.,  kiv.  384);  5,  Ohy 
fnius  (Bull  Soc.  Oh.,  vL  434,  1866) : 

Cb,ta     It     Xl     C     Je     6e    La     Y     Mg    6a     fi 

Jol5ter  49-66    7*94   6-34   218  0  96  26-09  0  29  2'47  397  Scheerer. 

Tvedenstrand       53*64        7-58  2-60       2-91      2897   — '  4-04=99-74  Scheerer. 

Alve  38-68  14^36  8*12  6-22  198  3-31    29-.i6  019  1-37  2-88=100-37  P.  A  D. 

Tromoen         87*16  16'26  8'45  8*03  •i«-46  6*25  2(J8=10O-39  Strecker. 

Arendal  5428 th  6-i8      84-58 2-60=97-74  Ohydeniua 
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The  Jdlster  euxeoite  containv  the  most  titanic  acid;  yet  Scheerer  does  not  doubt  the  identitj 
of  the  two  minerals. 

Cbydonlus  has  shoi^v-n  that  the  mineral  contains  thoria,  and  only  traces  of  oxyd  of  oerinm. 
Marixuac  (Bib.  Univ.,  xxv.  2m,  18G6)  found  5'2-2«  of  metallic  acid,  consisting  of  about  82-6  p.  c.  ol 
Cb  and  297  of  titanic,  the  ratio  of  the  two  being  stated  at  2«8  :  243. 

Pyr.,  etc.— B.B.  infusible.  Dissolves  in  borax  and  salt  of  phosphorus,  giving  a  yellow  beaJ 
wltile  hot;  with  salt  of  phosphorus  shows  a  yellowish-green  (uranium  reaction)  on  cooling,  if  eui- 
ficiently  saturated  (Scheerer).  When  decomposed  by  fusion  with  caustic  potash,  and  subsequently 
treated  with  water,  and  this  solution  neutralized  with  muriatic  actd,  it  gives  a  precipitate,  which, 
boiled  with  concentrated  muriatic  add  and  tin-foil,  gives  a  clear  sapphire-blue  fluid,  which  chan^rf  ? 
to  an  olive-green,  and  flnaUy  bleaches.  If  the  residue  of  the  ftision  after  leaching  is  treated  with 
muriatic  acid  and  boiled  with  tifi-foil,  it  yields  on  dilution  a  pale  rose-red  color  (t.  Kohell:. 
The  mmeral  is  sufficiently  attacked,  on  evaporation  with  sulphuric  add,  to  give  a  whitish  residue, 
which,  treated  with  metallic  zinc  or  tin,  aflfords  the  characteristic  blue  reduction  test. 

Obs. — Occurs  at  Jolster  in  Norway,  imbedded  in  feldspar  and  sometimes  iu  scaly  naica,  the 
largest  crystals  2  in.  long  and  ^  in.  wide,  but  usually  much  smallor;  also  near  Tvedenstraad ;  at 
Jilve,  island  of  Tromoen,  near  Arendal;  at  Moretjar,  near  Naskilen. 

Named  by  Scheerer  from  tvickoq^  a  stranger^  iu  allusion  to  the  rarity  of  its  occurrence. 


480.  iBSOEnrNTTE. 

Orthorhombic.    /A  7=91 


=0-69244 :  1 
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^schynit  .Bers.,  Jahresb.,  iz.  195,  1828. 

S^\  0  A  1-1=145°  18',  Kokscharof ;  a:b:c 

1*0279.    Observed  planes :  0  (not  common) ;  vertical,  i-2, 7, 

i-t;  brachydome,  2-1 ;  octahedral,  1-2.  Crystals  usually  long 

prismatic  and  striated.     Cleavage  :  i-l  in  traces,  or  none ; 

none  observable  according  to  Kokscharof. 


i-2  A  i-2=128°  e/ 
i-2  At-^=115  57 
7Ai-z=134  13i 
2-J  A  2-2,  top, =73  10 


2-t  A  i-i=143°  25' 
1-2A1-2,  adj.,=136  56i 
ir2  A  1-2=146  60 
2-i  A  1-5=128  16 


H.=5-6.  G.=4-9~5-14;  5*118,  Miask,  Kokscharof 
Lustre  subinetallic — ^resinons,  nearly  dnll.  Color  nearh 
black,  inclining  to  brownish-yellow  when  translucent 
Streak  gray,  or  yellowish-brown,  almost  black.  Subtrans 
lucent — opaque.     Fracture  small  subconchoidal. 

Comp. — DoubtfuL  The  mineral  described  by  Berzelius  and  analyzed  b; 
Hartwall  differs  much  in  the  pyrognostic  and  other  characters  given  froi 
that  firom  the  same  locality  inyestigated  by  Hermann,  and  the  identitj  of  tl. 
two  is  not  yet  certain.  Scheerer  found  no  zirconia.  Analyses :  1,  Hartwall  (Pogg.,  xViL  4.s: 
Jahresb.,  ix.  195);  2-4,  Hermann  (J.  pr.  Ch.,  ml  89,  xxxvii.  116, 1. 170,  Ixviii.  97);  6,  id.  (Bui 
Soc.  Nat  Moscou,  xxzviil  472,  J.  pr.  Ch.,  xcix.  288);  6,  id.  (Bull.  Soa  Nat.  Moscou,  zxxix.  bi 
1866): 

Ce      La 


1. 
2. 
3. 
4. 

6. 

6. 


ta,Cb 

38-39 
8505 
83-20 


ti         2r 

560       20-0 
11-94?  17-.52 
10-56?  17-58 
25-90     


§11 
0-6 


fh      *e 


€e 
15-0 


17-66 

482   

6-45  22-20 


2-48 

16-59 

6-12 


4-76 

11-13 

6-22 


a-S      ,I?e2-6=97-9E 

9'36  2-40  1-66=101-05  Henn 

4-62  1-66=100-51  Henn 

1-28  1-20=100-67  Henn 


1^0=^100-72  Henn 
1-50=100-18  Henn. 


32-30*   1505 22-91     600  16-9e«  6-30     160 

3'6'69^   16-12 22-57     558  14-36«  4*80     2-16 

ft  If ade  29-00  llmcnlc  add  (nr,  later,  12-88  Omenle,  and  16*72  flmenouB  add)  plus  8-80  niobooa  add. 
b  Made  8016  llmenlc  add  plas  8*48  nioboos  add.  c  Ce  O,  La  0,  DI  O. 


Hermann's  analyses  afford  for  the  0.  ratio  of  bases,  Ifi,  6b4-ta  7*5  :  6  0  :  8*2,  as  deduced  b 
him,  or  13-9  :  8*2  for  bases +  1^1,  andCb  +  lfa.     His  ilmenic  acid  is  made  tantalic  and  columbic. 

Pyr.,  etc. — In  the  open  tube  yields  water  and  traces  of  fluorine.  B.R  in  flie  forceps  swel 
up  aud  changes  its  color  A*om  black  to  a  rusty  brown.    In  borax  dissolres  easily  in  O.F.,  gplTic. 
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ajellowbead  while  hot,  and  on  cooling  hecomes  colorless;  in  R.F.  with  tin  pyes  o  blood-red 
bea<L  More  difficultly  soluble  in  salt  of  phosphorus ;  with  a  small  amount  of  the  as^ay  give;*  a 
co'orless  bedd,  while  with  a  larger  quantity  there  separates  a  while  substance  which  clouds  tlic 
b^ad ;  in  ILF.,  with  tin  on  charpoalf  yields  an  amethystine  glass  ( Berzelius).  Decomposed  ou 
fusion  with  potash;  yields  reactionc  similar  to  those  mentioned  under  euxeuite  (v.  KobeC).  It  is 
also  sufficiently  decomposed  by  sulphuric  acid  to  show  the  reduction  test  with  zinc. 

Obs. — From  Miask  in  the  Ilmen  MUu,  in  feldspar  with  mica  and  zircon ;  also  with  euclase  iu 
the  gold  sands  of  '*  Kaufmann's  Bakakin/'  in  the  Orenburg  District,  Southern  Ural. 

Named  from  ulaxv^t^  ahame^  by  Berzelius,  in  allusion  to  the  inability  of  chemical  science,  at  the 
time  of  its  discovery,  to  separate  the  two  unlike  substances,  titanic  acid  and  ziroonia. 

l>n  cryst  see  Brooke,  Phil.  Mag.,  z.  188  ;  Rose,  Reis.  UraL,  iL  70;  Descloizeauz,  Ann.  d  M. 
IV  iu  :U9;  Kokscharof,  Min.  RussL,  ill  884,  \v,  53,  100.  Rose  made  f-2  A  {.2=127''  19',  and 
•:-(  A  2-1=73°  44',  which  he  says  are  approxunations  only,  the  faces  being  rough.    Fig.  433  is  b^ 


481.  POIiTORASE.    Polykras  Schurer,  Fogg.,  bdl  480,  1844. 

Oithorhombic.    /A  7=95^,  O  A  l.z==134°  15' ;  a  :  J  : 
c=102655  :  1  :  1-0913.   Observed  planes  as  in  the  figure. 


434 


(?  A  2.1=118^0' 

0Al  =  125  4H 
0  A  1-5=139  59 
1-8  A  1-S,  inac.,=96  40 
1-S  A  1-5,  braeh.,=152 


1  A  1,  mac.,=112°  32' 
1  A  1,  brach.,=106  24 

t-S  A  i-S,  ov.  i-i,=140 

i-i  Ai-5=160 

2-J  A  i-J=152 


Crystals  thin  linear.     Cleavage  none. 

ll.=:5-5.  G.=5-09— 5-12. 'Lustre bright.  Color  black; 
in  s}>linters  brownish.  Streak  grayish-orown.  Fracture 
Conchoid  al. 

Comp. — According  to  Scheerer,  contains  cohimbio  acid,  ozyd  of  uranium,  titanic  acid,  ziroonia, 
cxrd  of  iron,  yttria,  and  protoxyd  of  cerium,  with  a  little  alumina,  and  traces  of  lime  nnd  niugntaia. 

Pyr.,  etc — In  the  dosed  tube  decrepitates,  and  gives  traces  of  water.  B.B.  in  the  forceps 
flows,  and  turns  to  a  light  grayish-brown  color,  but  is  infusible.  Soluble  in  borax,  giving  In 
b.F.  a  clear  yeUow  bead,  which  in  B.F.  with  tin  turns  brown.  In  salt  of  phosphorus  g^ves  a 
dtrar  yellow  glass,  which  on  cooling  is  greenish ;  in  R.F.  the  color  becomes  darker.  With  soda  no 
taction  for  manganese,  and  on  charcoal  no  metallic  particles.  Decomposed  by  evaporation  with 
cc>oceQtrated  sulphuric  acid;  the  product,  treated  with  muriatic  add,  gives  onboilmg  with  me- 
tallic zinc  or  tin  a  deep  asure-blue  solution,  which  does  not  fade.  The  dilute  solution  gives  a 
deep  orange  to  turmeric  paper  (ziroonia). 

Obi«— From  Hitteroe,  Norway,  in  granite  with  gadolinite  and  orthite ;  crystals  i  to  1^  in.  long; 
also  near  Dresden. 

Named  from  7'i>«;,  manyy  and  trpa<r((,  mixtare. 

N.  B.  Moller  makes  the  so-called  polycrase  of  Brerig  certainly,  and  that  of  Hitteroe  probably, 
identical  with  polymignite  (J.  pr.  Oh.,  Izix.  318).  Scheerer  mentions  a  prism  of  93"  32'  (B.  H. 
Ztg^  xvil  22),  and  Breithaupt  one  of  59**  and  121^ 

482.  POLTBOIOMmi.    BeneUus,  Ak.  H.  Stockh.,  388,  1824. 

Orthorhombic.  I^  7=91^  4A\  0  A  1-1=144^ 
3' ;  a :  J :  ^=0-7252  : 1 : 1-0308.  Observed  planes : 
0\  1-z,  2-2,  4-1,  irl\  2-2. 

■  0  A  l-i=144°  53'        2-2  A  2-2,  mac.,=136^  28' 
0  A  2-t=125  15  2-2  A  2-2,  brach.,=99  14 

0  A  2-2=121  49  '    2-2  A  2-2,  bas.,=116  22 
H  A  4-1=160  26  l-i  A  1-t,  ov.  6>,=109  46 

i-i  A  2-2=111  46  iri  A  l-i=125  7 


436 
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Cleavage :  i-i  and  0  in  traces.  Crystals  generally  slender  and  thin,  and 
striated  longitudinally, 

H.=6-5.  G.=4-77— 4-85.  Lustre  submetallic  but  brilliant.  Color 
black.  Streak  dark  brown.  Opaque.  Fracture  perfect  conchoidal,  pre- 
senting, like  the  surface,  a  brilliancy  almost  ^petallic. 

Oomp. — According  to  an  analysis  by  Berzelius  (Ak.  H.  Stockh.,  uL  3S9,  1824^  imperfect  be* 
cause  of  the  difP.cult  separation  of  the  titanic  add  and  ziroonia : 

*i  46-30    2r]4-U    Pe  12*20    Oa  420    Jtn  2*70    5e  6  00    ^  11-50=96W, 

with  a  trace  of  potash,  magnesia^  silica,  and  ozyd  of  tin.  The  blowpipe  reactions  indicate  the 
probable  presence  also  ofcolimbic  or  iantcUic  acid  as  an  ecsential  constituent  (Brush). 

Pyr.y  etc. — ^B.B.  inAisible,  and  unchanged  in  color.  With  borax  dissolves  readily,  giving?  an 
iron  bead;  with  more  of  the  assay  becomes  brownish-yellow  on  flaming,  and  opaque  on  cooliDg; 
with  tin  in  K.F.  turns  reddish-yellow.  With  salt  of  phosphorus  not  easily  acted  upon,  gives  a 
reddish  tinge  in  R.F.,  which  is  unchanged  by  tin.  With  soda  shows  traces  of  manganese  (Ber- 
zelius). The  powdered  Fredericksvarn  mineral,  heated  with  concentrated  sulphuric  acid,  girei 
a  whitish  residue,  which,  treated  with  muriatic  acid  and  tin-foil,  gives  a  beautiful  azure-blue  color, 
indicating,  as. under  polycrase,  the  presence  of  some  other  metallic  acid  in  addition  to  titanic, 
which  of  itself  gives  only  a  violet  color.  The  dilute  acid  solution  gives  with  turmeric  paper  the 
orange  color  characteristic  of  zirconia. 

Obs. — Occurs  at  Fredericksvarn  in  Norway,  imbedded  in  feldspar  and  ^rcon-syenite.  It^  crjs* 
tals  sometimes  exceed  an  inch  in  length.    Reported  by  Shepard  as  occurring  at  Beverly,  Mass. 

483.  FBRanSONTTB.    Baidinger,  Ed.  PhiL  Trans.,  z.  274,  1826. 

436.  Tetragonal,  hemihedral.      0  A  1-^=124°  20  ;  a= 

/^-^  1*4:64:.     Observed  planes  as  in  the  annexed  figure. 

/]7rV\  0  A  1=115°  4:6',  1  A  1=100°  54',  and  128°  28',  3.f  A 

/P%X><\  3-1=91°  59',  i-i  A  3^=169°  IT.     Oleavage  :  1,  in 

r"^       I  y^     ^^  distinct  traces 

/     «l    /     Jl    T  H.=5-5~6.'    G.=5-838,   AUan ;    5-800,    Turner. 

• \  Lustre  externally  dull,  on  the  fracture  brilliantly 

- J  vitreous  and  submetallic.     Color  brownish-black ;  in 

I       /  thin  scales  pale  liver-brown.     Streak  pale  brown. 

^J  Subtranslucent — opaque.     Fracture  imperfect  con- 

•^Z  choidal. 

\j — L^/  Oomp.,  Var.— Varies  much  in  composition,  according  to  the  anal- 

yses, like  other  columbiura  minerals,  and  probably  as  a  result  of  alter-j 
ation.    The  description  above  given  is  ftom  (1)  the  Greenland  fergusonite 

2.  A  mineral  from  Ylierby,  according  to  Nordenskiold,  is  very  simihir  in  its  hemihedral  crrstal- 
lization  and  form,  but  contains  6  p.  c.  of  water  (anal  3,  4) ;  as  pyrochlore  is  sometimes  hydrous, 
this  peculiarity  may  be  one  of  the  effects  of  alteration.  It  has  an  imperfect  basal  deavage ;  a  viU 
reous  to  greasy  lustre ;  a  dark  brown  color:  H.=4'5 ;  6. =4*89 ;  and  is  feebly  subtranslucent 

3.  Tyriie  Forbes  (Ed.  N.  Phil.  J.,  i.  67,  1855,  and  Phil.  Mag.,  IV.  liii  91)  occurs  in  square 
P3rramidal  crystals  like  those  of  fergusonite,  and  sometimes  2  inches  long,  with  occasionally,  ac-i 
cording  to  Kenngott,  planes  corresponding  to  0,  1,  3,  |,  and  hemihedral;  but  with  the  faces 
too  uneven  for  exact  measurement  It  has  one  cleavage  distinct,  and  traces  of  two  others ;  color 
brownish-black;  H.=6-6;  G.=5'13— 6*56,  Forbes;  5  555.  Kenngott  It  contains  water,  but 
approaches  fergusonite  in  composition  (anal.  5,  G).  It  is  from  Hampemyr  and  Uelle,  uear 
AreudaL  .l^orway,  and  the  crystals  often  stand  on  plates  of  black  mica. 

4.  A  mineral  from  the  Norwegian  locality  of  tyrite,  and  supposed  to  be  that  species  (tiie  8peci*| 
men  having  been  sent  as  such  from  Krantz  to  H.  Rose),  has  been  analyzed  with  still  difl'erent 
results  by  J.  Potyka  (Pogg.,  cvii.  690 \  lie  finding  in  it  7  p.  c.  of  potash  (anaL  7).  It  was  au 
irregular  mass  imbed  led  in  reddish  feldspar,  had  no  cleavage,  a  submetallic  lustre,  a  black  color, 
reddish-brown  at  the  edges  in  thin  splinters,  a  reddish-brown  streak,  and  H.=:4,  G.=5-I24. 

This  last  mineral,  the  tyrite,  the  Ytterby  muieral,  and  fergusonite,  maybe  four  d'jstinct  speciesi 
but  it  does  not  appear  probable. 
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6.  Bragiie.  of  Forbes  and  Dahl,  fVom  Helle,  Narcsto,  Alve,  and  Askero,  Norway,  has  been  re 
Perpel  to  fergusonite  by  J.  A.  Michaelson  (J.  pr.  Ch ,  xc.  108).  F.  &  D.  describe  the  mineral  a\ 
atragoaal,  with  H.=6— 6*5;  G-.=5-l8--5'36;  color  brown;  streak  yellowish-brown ;  lustre  sub* 
netallic ;  thin  splinters  translucent ;  and  an  losing  water  when  heated ;  but  infusible  B.B.,  and 
)ecomiug:  yellow ;  and  as  affording,  with  salt  of  phosphonis,  a  skeleton  of  silica ;  characters  which 
!Ugjrest  a  relation  to  hydrous  or  altered  zircon,  whore  it  is  placed  on  p.  276.  Michaelson's  min- 
iral  is  grayish-brown,  has  H.=4'6,  G.=5'40,  and  contains  no  silica  (anal  8). 

Analyses:  1,  Hartwall  (Ak.  U.  Stockh,  l(i7,  1828);  2.  Weber  (Pogg.,  cvii.  190);  3,  Nordens- 
:i61d(J.  pr.  Ch.,  IxxxL  200);  4,  Berzelius  (Afh.  1.  Fys.,  etc.,  iv.  2dl).  TyrUe:  5,  6,  D.  Forbev 
L  c);  7,  Potyka  (Pogg.,  evil  690);  8,  Michaelson  (1.  c.): 

Cb      W     Sn     «r     Xl      If        Ce    ta     tJ     f e     Ca     ft 

.  Greenland  47-76   1-00  8-02   41-91     4-08 0-96  0*31 =r99«2  H. 

"  48-84    0-35  6-93   3861     8*06 0-35  1X8 =99-46  W. 

.  Ytterby  46'83       2-85 3980 1'12  070  3-16  6-44=  100-39  N. 

[.       **  4«-8tf        2-44 36-31 1-01  0-47  8-07  5-71=97-87  B 

.  Hampemyr,  ryr.44-90        tr.    6-66  2972    5  85 HOS  6-26  0*81  4-52  =  lO()-25  F. 

1.  Helle,  »    44-48 ir,    2-78  8-65  27*83     6-68  147  6  99  2-11  1-68  4-66=10018  F. 

.  Norway,  "    43-49  1-36  0-09  0-80   31-9U    368 4-12  1-12  l-»6  3-71,  >[  723,  Pb 

0*41,  6u  0-35=100-20  Pot 

.  Helle,  BragUef    48-10 1-46   32-71<87*48 4-96  1-37  1*82  108,  liuO-Il. 

Mg  0-49,  l»b  0-09,  Mich. 

Weber's  analysis  gives  for  the  0.  ratio  of  protoxyds,  zirconia  and  tin-ozyd,  and  columbic  acid, 
'5:1:5;  and,  if  the  zirconia  is  basics  for  bases  and  acid  nearly  1  :  l=^(&^  R)^C!b'.  The 
^tterby  mineral  also  affords  very  closely  the  ratio  1:1;  tyrite  about  9:11;  Potyka^s  mineral 

:  9^,  or  very  nearly  1:1.  Whence  all,  the  water  disregarded,  may  perhaps  oome  under  the 
bove  general  formula. 

Blomstrand  finds  5  p.  c  tantalic  acid  in  the  Ytterby  mineral. 

Pyr.,  etc— Fergusonite  from  Greenland  gives  in  the  closed  tube  a  little  water.  B.B.  infusible ; 
1  charcoal  its  color  becomes  ptUe  yellow.  With  borax  dissolves  with  difficulty,  giving  a  yellow 
3ad  while  hot,  the^insoluble  portion  being  white ;  the  saturated  bead  is  yellowish-rod,  and  is 
lade  opaque  by  flaming.  Slowly  dissolved  by  salt  of  phosphorus,  leaving  a  white  insoluble  resi- 
le ;  in  O.F.  the  bead  is  yellow,  while  in  R.F.  it  is  oolorless,  or,  if  saturated,  slightly  reddisli,  be- 
»ming  opaque  on  cooling;  treated  with  tin  the  bead  remains  uncolored,  while  the  insoluble  residue 

made  fleeh-red.    Decomposed  by  soda  without  dissolving,  leaving  a  reddish  slag ;  with  soda  on 
larcoal  affords  globules  of  metallic  tin  (Berzelius).     When  evaporated  with  sulphuric  acid  yields 
white  residue,  which,  treated  with  muriatic  acid  and  metallic  zinc,  gives  a  bluish-green  color, 
jrrite  decrepitates  and  yields  much  water  in  the  closed  tube  (Forbes).     ^ 
Oba. — Fergfusonite  was  discovered  by  Giesecke,  near  Gape  Farewell  in  Greenland,  disseminated 

quartz,  and  named  after  Robert  Ferguson  of  Raith.  Also  found  at  Ytterby,  Sweden,  as  men- 
>ned  above. 

Tyrite  is  associated  with  euzenite  at  Hampemyr  on  the  island  of  Tromoe,  and  Helle  on  the  main- 
ad  ;  at  Naeskul,  about  ten  miles  east  of  ArendaL 


484.  ADBLPHOLITE.    Adelfolit  K.  Nwdenakiold,  Beskrifn.  FinL  Min.,  1855,  Jahrb.  Min., 
313,  1868;  A.  E.  Nard,  Pogg.,  cxzii.  615,  1864. 

Fetragonal.    Angles  undetermined. 

EL =3 '5— 4*6.    G.=3-8.    Lustre  greasy.    Color  brownish-yellow  to  brown  and  black.    Streak 

lite  or  yellowish-white.    Subtranslucent. 

1  oolumbate  of  iron  and  manganese,  containing  41-8  p.  a  of  metallic  acids,  and  9*7  p.  c  of 

ter.     From  Laurinmaki  in  Tammela,  Finland,  with  columbite. 


5.  BflBHaiTB.    nmenite  Brooke  PhiL  Mag.,  z.  187,  1831.    Mengit  G.  Rose,  Reis.  Ural,  IL 

83,  1842. 

Orthorhombic.    /A  7=100^  28',  0  A  l-i=133^  42';  a\h\  c?=l-0463  : 
1-2071. 
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0  A  1-3=136°  50'  irl  A  i-%,  adj.,=136*'  20' 

/A  i-i=140  14  1-S  A  1-5,  mac,=151  26 

i-l  A  i-S=lll  60  1-S  A  1-8,  brach.,=101  10 

Occurs  in  short  prisms,  often  terminated  by  four 
sided  pyramids.    No  distinct  cleavage. 

H.  =  5— 5*5.  G.=5-4:8.  Lustre  submetallic, 
splendent,  of  surface  of  fracture  subvitreous.  Color 
iron-black.  Streak  chestnut-brown.  Fracture  un- 
even. 

Comp,— Ck>Dtams,  according  to  G.  Bose  (L  c).  ziroonia,  ozjd  of  iron,  and  titanic  add. 

Pyr.,  etc.— B.B  inAiaiblo,  bnt  becomes  magnetia  With  salt  of  phosphorus,  in  the  outer  flame, 
gives  a  greenish-yellow  clear  glass ;  in  the  inner  a  yellowish-red,  which  is  made  deep  red  by  add« 
lug  tin.    With  soda  a  manganese  reaction. 

Obs. — Occurs  in  granite  veins  in  the  Ilmen  mountains.  The  crystals  are  imbedded  in  albite, 
and  the  largest  are  but  two  or  three  lines  long. 

Brockets  name  Ilmenite  being  preoccupied,  Bose  changed  it  to  MeJigUe^  after  Menge,  the  disco?* 
erer  of  the  mineral.    The  mengito  of  Brooke  is  monazite. 

486.  RUTHfiRFORDITE.    Shepard,  Am.  Assoc.,  iv.  812,  1851,  Am.  J.  Sd.,  IL  xli.  209. 

Monoclinic,  with  /A  /=93°,  according  to  Shepard.  In  crystals  andj 
grains,  without  cleavage. 

H.=5-5,  Hunt.  G.=5'58— 5*69,  Sliepard  ;  5*55,  Hunt.  Lustre  of  frac- 
ture shining  vitreo-resinous,  and  color  blackish-brown.  Opaque,  but  tliiu 
fragments  translucent  and  smoky  orange-brown  by  transmitted  light 
Streak  and  powder  yellowish-brown,  near  fawn-color.  Fracture  conclioii 
dal.     Brittle. 

Oomp. — According  to  Shepard,  contains  titanic  acid,  ozyd  of  oerium.  and  possibly  oxrd  of 
uranium  and  yttria.  According  to  some  unfinished  trials  by  T.  S.  Hunt  (Am.  J.  Sci.,  II.  xiv.  844),j 
it  contains  probably  58*6  p.  c.  or  more  of  titanic  acid,  with  10  p.  c.  of  lime,  with  other  ingredienta 
undetermined. 

Obs. — Occurs  at  the  gold  mines  of  Rutherford  Co.,  North  Carolina,  along  with  mtUe,  brookite,! 
sircon,  and  monazite. 


3.    PHOSPHATES,  ARSEITATES,  ANTIMONATES,  NITRATES- 
A.    PHOSPHATES,  ARSENATES,  ANTIMONATES. 

In  the  anhydrous  Phosphates  and  Arsenates  the  hardness  is  from  3  to  6 ; 
colors  various,  comprising,  besides  white  or  colorless,  shades  of  greeny 
yellow,  blue,  brown,  violet,  black,  several  of  them  bright ;  crystalline 
torms  of  each  of  the  systems,  except  the  isometric.  The  liydrous  species 
have  a  still  wider  range  of  crystallization  and  colors,  including  the  isometrid 
(system  in  the  former,  and  reddish  shades  among  the  latter ;  while  the 
limits  of  hardness  are  lower,  being  between  1  and  5  ;  h  much  larger  pri>- 
lX)i*tion  of  the  species  are  clinoliedral.  In  composition,  the  oxygen  ratio 
for  bases  and  acid  which  is  far  the  most  common,  is  3  :  5 ;  next  to  thisj 
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6:5;  the  ratids  2  :  3,  4  :  5,  3  :  2  are  rare ;  while  1  :  1  is  unknown,  except 
problematically  in  two  or  three  species  of  doubtful  composition. 

The  pyrognostic  reactions  for  phosphates  B.6.  are  the  following :  If  the  acid  is  combined  with 
a  base  whidi  of  it^lf  imparts  no  color  to  the  flame,  it  will  give  a  characteristic  bluish-green 
color,  and  this  may  be  made  more  intense  by  moistening  with  snlphurio  add  before  ignition.  If 
the  phosphate  is  solablo  in  nitric  acid,  the  diiute  solution  will  give  with  acetate  of  lead  a  white 
precipitate,  which  after  washing  yields  B.B.  on  charcoal  in  KF.  a  crystalline  polyhedral  bead  of 
phosphate  oflead.  Further,  according  to  Bunsen,  if  a  phosphate,  or  a  substance  containing  but 
a  amaU  amount  of  phosphoric  acid,  be  heated  in  a  wide  closed  glass  tube,  with  three  parts  of  dry 
8oda  and  a  small  fragment  of  sodium,  it  is  on  fusion  converted  into  a  phosphid,  which  after 
cooling  yields  phosphuretted  hydrogen  when  moistened  with  water.  MosL  phosphates  in  the 
state  of  powder  are  reduced  to  phosphids  by  simple  fusion  with  sodium. 

Arsenates  are  easily  recogniz^  by  the  alliaoeous  odor  given  when  treated  on  charcoal,  especiallj 
when  fiiaed  with  soda. 


L  ANHYDROUS. 

ABRANGEMENT  OF  THE  SPEGIESL 

I  XENOrniE  aBOUP.    O.  ratio  for  bases  and  acid  3  :  6.    Crystallization  tetragonal. 

490.  Xknotme  t»P  (Pe),|e,  |¥, 

491.  CfiTPTOLrrB  Oe»P  (P^)«|0«  |ee, 

II.  APATITE  GROUP.  Oxygen  ratio  for  bases  and  add  8  :  5,  but  with  the  addition  of  a 
fluorid  or  chlorid,  which,  if  included  with  the  bases,  makes  the  ratio  10  :  15=2  :  3. 
Crystallization  hexagonal    Formula  A  on  the  ratio  3  :  6,  and  B  that  of  2  :  8. 

491  Apatttb  a  30a'P  +  Ca(01,F)  (Pei^ee  |ea«+i€a(Gl„Pa) 

B  (AOa+,\Ca(Cl,F))»P«         P,e4(Cl„F,)|e«|ea». 

4»3.  Ptkomorphitb  A     3  Pb"  P-f  Pb  01  (P e),|e.  |Pb. + J  Pb  01, 

B    (Al'b+^cPbarP*  p.e4Ci,|e„|Pb». 

4W.  Mdcetxtb  a  3l»b«l8H-Pba  (Ase),|e,  |Pb,+iPbOl 

B  (  fo  th  +  fo  (Pb  Cl)r  ls«  As.  e*  Cl,|et„||Pb,. 

fll-  WAGNERITE  GROUP.  O.  ratio  for  bases  and  add  8  :  6,  but  with  the  addition,  in 
wagnerite,  of  a  fluorid,  which,  if  included  with  the  bases,  makes  the  ratio  4  :  5.  Crystal- 
lization dinorhombic,  with  /A  7=91*'— 95°. 

495.  Waonerite  a         jSlg'P+MgP  -  (Pe),|e6  |Mg,+MgP, 

B  (f  fig+ i  Mg  P/  P  (P  P)  le*  |Mga 

496.  MoiTAZTTB  (Oe,  La,  Ih,  fhiy  P  (P  0)406  |(€e,  ta  Bi,  >^h), 
4^7.  lumnsBiTB 

IT.  TRIPLITE  GROUP.  0.  ratio  as  in  the  "Wagnerite  group.  Crystallization  orthorhombla 
with  /A  7=97 •'—i or. 

488.  TwPHTUTB  (^e,  £  I,  Li)"P  (P e)je.  |(Fe,  Mn,  Li,),    , 
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499.  Tbipute  a  (te,  fin)'  P  +  R  P  (P  e),|e.  ||(Fe,  Mn^,  +  R  P, 

B  (f  (f'e,  an)4-i  R  F)*  P  (P  F)  [O,  |(Fe,  Mn), 

600.  HoPErrB 

Y.  BERZELIITE  GROUP.    0.  ratio  for  bases  and  add  2  :  8. 

501.  BEBZELirns  {(:&,'Si^,ilLn)^l»*  A8«  O»||eto||(€a,  Mg,  Mn)i» 

71.  CARMINITE  GROUP.    Contains  sesquioxyds.    Crystals  orthorhombic. 

502.  Carminite  £8,Pe,i*b 

VII.  AMBLYGONITE  GROUP.    Contains  alumiDa,  lithia,  and  fluorine.    CrTStallization  tri 
clinic;  /a/=73*— 74% 

503.  Ambltgomite  P,  £l,Li,F 

« 

\nil.  HERDERITB  GROUP. 

504.  HE9BEBITE  P,  £1,  Oa,  P 

IX.  MONIMOLITE  GROUP.    Antimonates.    Crystallization  tetrSt^onaL 

505.  MoNDiOLiTB  {th,  t'e,  Mn,  Ca)^  §b  Sbs  OIO.  |(Pb,  Fe,  Mn»  6a)« 

506.  ROMETFB  ft",SbO",8bO» 

507.  Ammiolitb  Sb,^g,  Cu 

Aj)pendix,^60%f  509.    Absekateb  or  NiCESL. 


490.  XENOTIMB.  Phosphorsyrad  Ttteijord  Berz,,  Ak.  H.  Slockh.,  it  ZU^  1824  Pho8pbo^ 
Baure  Yttererde  Germ.  Phosphate  of  Yttria.  Xenotime  Beud,^  Tr.,  il  552,  1832.  Ytterspath 
GlockeTj  Handb.,  959,  1831.  Castebiaudite  Damour^  L'lnstitut,  78,  1853.  Wiaerin  KenngoUy 
Jahrb.  Min.  1864,  454. 

438  Tetragonal.     0  A  1=138°  45' ;  a=0-62Ol.     Ob- 

served planes  as  in  the  annexed  figure.  1  A  1, 
pyrain.,=124°  2t)';  basal,=82*'  30';  /A  1=131^ 
15'.     Cleavage :  /,  perfect. 

H.==4-5.  G.=:4-45-4;66;  4-557,  Berz.;  454, 
Georgia,  Smith.  Lustre  resinous.  Color  yellowish- 
brown,  reddish-brown,  hair-brown,  flesh-red,  grayish- 
white,  pale  yellow ;  streak  pale  brown,  yellowish,  or 
reddish.    Opaque.    Fracture  uneven  and  splintery. 

Oomp.— y"P=Pho8phoric  acid  87-86,  yttria  62*14=100. 

Analyses:  1,  Berzeliiis  (L  c);  2,  E.  Zschau  (Jahrb.  Min.  1855,  518);  3,  J.  L.  Smith  (Am.  J 
BcL,  IL  xviii.  878);  4,  Damour  (BulL  G.  Fr.,  II.  xiii.  542);  5,  Wartha  (Pogg.,  cxxyiiL  166): 


P        3Pe       1r        Ce 

subphosph.  ir 
Si  <r.= 98-97  : 
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1.  Hittcroe        88*49*  62'58     ^,  subphosph.  iron  3-98=100  Berselioa. 

2.  "  80-74      ir,      60*25     7-98,  Si  <r.= 98*97  Zschau. 
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1^       P© 

8.  Ijeorgia         82*45    206 
4.        "  8»-64     l-20« 

6.  WiaeriDe       35*08 

'  With  tr,  of  H  F. 


1r      Oe 

5413  ll-OS",  Si  0-89= 100-66  Smith. 

60-40   ,  ti,  Xr  7-40=  100-64  Damour. 

48-33   ,  apecular  iron,  with  trace  Ti,  ft-59=100  "Wartha. 

^  Inelades  a  liUle  La  0,  Di  O.  '^  loclades  some  U'  o'. 


439 


Pyr.,  etc.— B.B.  infusible.   When  moistened  with  sulphuric  add  colors  the  flame  bluish-green 
OifficuUlj  soluble  in  salt  of  phosphorus.    Insoluble  in  acids. 

Ob3.— From  a  granite  vein  at  Httteroe,  with  polycrase,  malaoon, 
nd  orthite,  where  the  crystals  are  sometimes  symmetrically  com- 
pouQded  with  crystals  of  zircon,  as  in  the  annexed  figure  (E.  Zschau. 
Am.  J.  Sci.,  II.  XX.  273),  which  is  zircon  above  and  xenotime  below, 
tho  two  species  being  closely  isomorphous ;  at  Ttterby,  Sweden  ; 
the  Fibir  Ber^,  S.W.  from  St.  Gothard;  Binnenthal  in  Upper 
Valais,  Switzcrlaud  {wigarinc).  In  the  United  States,  in  the  gold 
wasliings  of  OlarksyiUe,  Georgia  (f.  438),  associated  with  zircon, 
nicilc,  and  cyauite ;  in  McDowell  Co.,  N  0  ;  in  grayish-white  and 
pale  yellow  crystals  in  the  diamond  sands  of  Bahia,  Brazil  (castel- 
naudite  i. 

fiendant  named  the  species  xenotime  (apparently  fVom  (t»6<^ 
stranger  to^  and  n^n,  tionor),  but  in  the  next  line  gives  the  deriva* 
tion  '*  ««rd«,  vain^  et  n^n,  honneur,"  as  if  the  word  were  kenolime, 
ind  adds  afterward  that  his  name  is  Intended  to  recall  the  fact  that 
the  mineral  was  erroneously  supposed  by  Berzeliua  (in  1815)  to 
contain  a  new  metal  (the  metal  which  he  named  thorium,  before 
;he  later  thorium  was  disctovered).  There  is  a  sneer  at  the  grtat  Swedish  tshemist  in  the  name, 
ifhich  should  have  occasioned  its  immediate  rejection.  Fortunately  the  word  was  misspelt  from 
the  first;  and  in  its  accepted  form  may  be  regarded  as  referring  to  the  fact  that  the  crystals  are 
tmall,  rare,  not  showy,  and  were  long  unnoticed. 


\91.  ORYFVOUTE.     Kryptolith  Wohler,  Gel.  Anz.  Gott.,  1846,  19,  Pogg.,  Ixvii.  424. 
phocerite  H.  WaUa,  Qu.  J.  Ch.  Soc,  il  131,  1849. 


Phoa- 


In  acicalar  prisms  and  minute  grains ;  those  of  cryptoHte  perhaps  hex- 
igonalj  Wohler ;  those  of  phosphocerite  tetragonal  octaliedrons  and  square 
)risms,  Watts  and  Chapman. 

G.=4-6,  cryptolite  ;  4-78,  phosphocerite.  Color  wine-yellow  ;  of  phos- 
jliocerite,  pale  sulphur  yellow  or  colorless.     Transparent — translucent. 

Oomp. — Ce"  P  (like  monazite),  the  cerium  replaced  in  part  by  didymium.    The  analysis  of 
ryptoUto  affords  better  Oe'"  P'.    Analyses:  Wuhler  and  VVatls  (1.  a): 

P  Co,  U  *e 

1.  Cryptolite  27-37  73'70  1-61  =  102-58  Wohler. 

2.  Phosphocerite  29-66  67'38      Pe  2*95  =  100  Watts. 

Hie  excens  in  anal  1  is  supposed  to  be  due  to  oxydation  of  the  protoxyd  of  cerium  in  thee 
turse  of  the  analysis. 

Pyr.,  oto- — Cryptolite  is  not  altered  by  moderate  heating.  Soluble  in  concentrated  sulphuric 
id.  Phosphocerite.  according  to  Chapman,  nitrifies  partially  on  the  edges,  tinging  the  flame  a* 
c  same  time  slightly  green.  Affords  the  reaction  of  phosphoric  acid  and  also  of  cerium,  pro- 
id  ng,  however,  with  borax  and  salt  of  phosphonis  a  gloss  which  is  pale  Tiolet-blue  when  cold, 
.her  due  to  the  presence  of  didymium  or  a  minute  portion  of  cobalt  ore 

Oba.— Cryptolite  occurs  in  the  green  and  rod  apatite  of  Arendal,  Norway,  and  is  discorered  on . 
ttlng  tho  apatite  in  dilute  nitric  acid ;  constitutes  2  or  8  p.  c.  of  the  mass ;  it  was  fouKid  espe« 
illy  in  the  red  apatite,  or  in  reddish  points  of  the  green,  and  associated  with  particles  of  mag« 
tic  iron,  hornblende,  and  another  cerium  ore  of  a  hyacinth-rod  color,  supposed  to  be  monazite. . 
is  mineral  was  looked  for  in  the  yellowish  apatites  of  Snanim  without  success.  Occurs  also, 
th  apatite  in  the  Tyrol  (?);  and  in  the  apatite  of  the  SSllidianka  in  Siberia.  Fhosphooerite, 
»rding  to  Watts  and  Chapman,  may  be  the  grayish-yellow  powder  in  the  cobalt  <Mce  pf  Tunaberg^ 
c  crystalline  forms  most  common  in  the  powder  are  an  octahedron  and  a  square  oc  rectangular- 
sn,  terminating  in  a  four-sided  pyramid  parallel  with  the  lateral  planes,  resembling  fig.  243^. 
ler  zlrcoii.  Genth  has  observed  a  mineral,  probably  cryptoHte,  in  ue  Hordstosen  apatites 
Earned  firom  cpovrvc,  concealed, 
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492.  APATITE.  OrystaUtzed  from  Spain.  Chrysolite  ordinaire  de  Lisle  (with  flgs.X  Crist,  Vt1% 
ii.  271,  ITSSjrrSpargelgrune  Steinkrystalle  iub  Spanien  nahern  Apatit  Wern.^  Bergm.  J^ 
74,  1790;=Spargelstein  Wan.;  Asparagus  Stone;  Pierre d'Asperge  ^. ;  Asparagolithe  J&i/i^ 
gaardf  Ann.  Ch.,  zxxii  196,  1800.  Chaux  phosphat^e  Vauq.f  Ann.  Ch.,  zzvL  123,  179& 
Phosphate  of  Lime. 

Orysifr.  Saocony,  Aquamarin  (celandine-green,  fr.  Schneckenstein)  S^nnic?^  his  Cronst.,  17 Td 
Amethiste  baaaltlne  (mostly  yiolet,  fir.  Mines  d'etain  de  Saze)  Sage,  Miu.  L,  281, 1777 ;  de  Utk^ 
Crist.,  il.  254,  1783;=Apatit  Wem,,  Gerhard's  Gnindr.,  281,  1786,  Bergii^.  J.,  676,  1788,  STsi, 
1789.  Phosphorsaurer-Kalk  Klapr.,  ib.,  294,  I7H8.  Sachsischer  Beryll,  Agustit  (with -i" 
nounoem.  of  supposed  new  earth,  Agusterde),  Troinmsdorf^  Trommsd.  J.  d.  Pharm.,  ISnO. 

Oryst  fr,  Norway^  etc.  Moroxit  (fr.  Arendal)  Abildgaard^  Moll's  Jahrb.  B.  H.,  iu  432,  17 9S. 
Franoolite  (fr.  Devonshire)  Brooke;  T,  H.  Henry ^  Phil.  Mag.,  ILL  xxxrl  1860.  Lassur- Apatit X 
Nordenek.,  Bull.  Nat  Moscou,  xxx.  224,  1857. 

Maeeive.  La  Pierre  Phosphorique  (fr.  Lagrosan,  Estremadura)  DavUa,  p.  60,  Madrid  ;= Phos- 
phate calcaiTQ  Proust,  J.  de  Phys.,  xxxii.  241,  1788;  Pelletier,  Ann.Gh.,  vlL  1790;=  Phosphorite 
Kirvj.,  Min.,  i.  129,  1794:  id.  Ka/rst.,  Tab.,  52,  1808.  Eupyrchroite  (fr.  N.  Y.)  Emmons,  Bep.G. 
N.  Y.,  1S38.    Osteolith  Brorneis,  Ann.  Ch.  Pharm.,  Ixxix.  1851=Bone-pho8phate. 

Apatite  (ind.  the  Saxon  and  the  Spanisli  crystallized  (Spargelstein)  and  massive  Phosphorite, 
exol.  Moroxite)  Karst.,  Tab.,  86,  1800 ;  id.  (incL  the  same  and  also  Moroxite)  JET.,  Tr.,  ii.  1801. 

Hexagonal ;  often  hemiliedral.  0  A  1=139°  41'  38",  Kokseharof ;  a= 
0*734603.  Observed  planes:  O;  prismatic, /,  t-2,  t-f,  i-^;  pyramidal,}, 
1,  2  :  1-2,  2-2,  4-2  ;  3-|,  4-f  ;  2-J.  Figs.  440,  441,  442  ;  f.  441,''hemihednil 
in  the  planes,  3-|,  4-J ;  f.  442,  actual  form  of  a  crystal  of  which  f.  441  i^ 
the  normal  form;  6>=3-f,  c>'=4-^. 

0  A  J=157^  r 
0  A  2=120  31 
6>  A  3=111  27 
(9  A  1=128  10 
r>  A  4-^  =  108  6 
<9  A  8-1=114  1 
6^  A  2-1=123  11 
O  A  1-2=143  42 

0  A  2-2    124  Ui 
/A  2-2=135  35 
/A4-J=157  19       I 
/A  3-1=149  40 

1  Al,  pyr.,=14216| 
/A  t.2  =  150^          1  A  1,  ba8.,=80  36| 

Cleavage :  O,  imjierfect  •  /,  more  so.  Also! 
globular  and  reniform,  with  a  fibrous  or  imper-| 
lectly  columnar  structure;  also  massive,  struo^ 
ture  granular.  J 

H.=5,  sometimes  4*5  when  massive.  G.:^ 
2'92— 3*25.  Lustre  vitreous,  inclining  to  suBj 
resinous.      Streak  white.      Color    usually  se* 


441 


St  Gothard. 


442 


0 

s 

I      \ 

f%\ 

2  y 

^ 

I 

[ 

/ 

green. 


bluish-green , 


often    violet-blue ;    son 


St  Qothard. 


times  white  ;  occaflionally  yellow,  gray,  red,  flesh 
red.  and  brown ;  none  bright.     Transparent-* 
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opaque.  A  bluish  opalescence  sometimes  in  the  direction  of  the  vertical 
axis,  especially  in  white  varieties.  Cross  fracture  conchoidal  and  uneven. 
Brittle. 

Var.— !.  Ordinary.    Crystallized,  or  deavable  and  granular  massive,    (a)  The  (uparagus  tUmf 
(originally  from  Murcia,  Spain)  and  manmie  (from  Arendal)  are  ordinary  apatite.    The  forme 
was  yellowish-green,  as  the  name  implies ;  the  latter  was  in  greenish-blue  and  bluish  crystals 
and  the  names  have  been  used  for  apatite  of  the  same  shades  from  other  places. 

G.=3-211,  fr.  Ehrenfriedersdorf,  in  Saxony,  G.  Rose;  emerald  mine  on  the  Tokovaia  River 
Ural?,  3*212,  Koksch.;  of  Pargas  (anal.  14)  8*19,  Arppe;  of  Tammela,  bluish-green  (anaL  16). 
8-18,  Arppe  J  of  Miask,  yellow  (anal  17),  3*284,  v.  Rath;  ib.,  8*2 1ft,  Alexejef;  of  Murcia,  Spain, 
;J-235,  Rose;  of  Arendal,  Norway,  3-194,  Rose;  of  Snarum,  3* 1 74,  Rose;  of  Greiuer,  Tyrol,  »-n5, 
Rose;  of  St  Gothard,  3*197,  Rose. 

The  above  measurements  are  by  KokscharofJ  on  crystals  fVom  the  emerald  mine  on  the 
Tokovaia,  a  fluor-apatite  (anaL  27).  According  to  him,  apatite  from  Achmatovsk,  and  that  of  "U 
laach,  affords  0  A  \  =  \^r  64'  and  1  A  1  =  142"  26';  that  from  Blagodat,  139'  44'  and  142"  ISf; 
that  from  Murcia,  139'  47'  and  142*  20';  that  of  St  Gothard,  142'  19';  that  of  EhrenfWedersdorf 
the  same  as  that  from  the  Tokovaia  emerald  mine. 

{b)  Laeurapaliie  is  a  sky-blue  variety;  it  occurs  in  crystals  with  lapis-IazuU  at  Bucharei  in 
Siberia,  (c)  Francoftte^  from  Wheal  Franco,  i\par  Tavistock,  Devonshire,  occurs  in  small  crystalline 
scalactitic  masses,  grayish  green  to  brown,  and  in  minute  curving  crystals. 

2.  l^ibrous^  concretionary^  ataUustUic.  The  name  Phosphorite  was  used  by  Eirwan  for  all  apatite, 
but  in  hia  mind  it  especially  included  the  fibrous  concretionary  and  partly  scaly  mineral  from 
Kstrcmadura,  Spain,  and  elsewhere.  It  has  H.=:4'd;  G.=2'92— 8,  Forbes,  but  2'd8— a*12  after 
i^itioD.  Eupyrchroite  (from  Crown  Point,  N.  Y.)  belongs  here ;  it  is  concentric  in  structure,  con- 
sisting of  convex  subdbrous  layers,' more  or  less  easily  separable;  H.=4^;  G.=8'06a;  ash-gray 
and  bluish-gray  in  oolor,  and  gives  a  green  phosphorescence  when  heated  (whence  the  name,  fh>m 
fr,  well,  whoj  firCf  and  xp'^"i  «  cotor. 

3.  Sarthy  apalite;  OsieoUte.  Mostly  altered  apatite  (see  beyond).  Coprolites  are  mainly  impure 
piioaphatG  of  fime. 

4.  Ftuor-apaUte,  5.  Chlor-apatiie.  Apatite  also  varies  as  to  the  proportion  of  fluorine  to  chlor^ 
iue,  one  of  these  elements  sometimes  replacing  nearly  or  wholly  the  other. 

Pseudoapatite  of  Broithaupt  is  pseudomorphous  apatite  from  Kurprinz,  near  Freiberg^  and 
Schlackenwald  in  Bohemia. 

Comp. — Phosphate  of  lime,  with  chlorid  or  fluorid  of  lime,  or  both ;  Ca'  P+i  Ca  (CI,  F) ;  or  ( ,\ 
CtL-^  r^„  Cft(Cl,  P))»«P"=,  for  cMor-apaUie,  Phosphoric  acid  40-92,  lime  48-43.  (-8«-6  P,  Ca),  chlo- 
rine 6-81,  cateiom  8-84  (=10-66  CL  Ca);  and  for  fiuor-apatite,  P  42-26,  Ca  60-00  (=9226  P,  Ca),  P 
3-77,  Oa  3-i*7  (=7-74  F,  Ca) ;  and  the  analyses  should  give  for  the  former  P  40*92,  Ca  63-81.  01 6-81 ; 
for  the  latter  P  42  26,  Oa  65-56,  F  8*77  (Rammelsberg).  In  most  kinds  both  fluorine  and  chlorine 
are  present  The  amount  of  fluorine  has  not  been  determined  with  accuracy ;  in  the  larger  part 
of  the  analyses  it  has  been  deduced  from  the  loss ;  and  where  this  is  the  case,  the  amount  of 
fluorine  is  not  given  in  the  table  of  analyses  beyond.  G.  Rose  first  detected  the  fluonne  and  chlo- 
rine, and  publiahed  the  following  as  the  composition  of  different  specimens  (Pogg.,  ix.  186): 

1.  Snarum,        2.  Murcia,        S.  Arendal,        4.  Greiner,      6.  St  Gothard, 
Norway.  Spain.  Norway  Tyrol  Tyrol. 

PhosphafcQoflime        91*13  92066              92  189  92-16                     92-31 

:;hlorid  of  calcium          428  0*885                0-801  0 15                        fyr. 

nuorid  of  calcium          4*59  7*049                7-01  7*69                       7*69 

G.=3*174  G.=2*236  G.=3194  G.=3*176  *           G.=3-197 

riis  determinations  were,  in  1,  01  2*71,  Ca  54-76,  Pe  0*25;  in  2,  (310-56,  Ca  66-30;  in  3,  CI  0-61, 
;a  55»9  ;   in  4,  CI  0*09,  Ca  65*67  ;  in  6,  CI  003,  Ca  66-66. 

Other  analyses:  6,  "Weber  (Pogg..  Ixxxiv.  3«j6>:  7,  8,  Rammelsberg  (Fogg.,  IxviiL  606,  Ixixv. 
:iT) ;  9,  G.  Rose  (Pogg.,  Ixixiv.  303);  10,  Joy  (luaug.  Dissert,  45);  11-13,  Volcker  (J.  pr.  Ch., 
£i:v.  3S4);  14,  15.  Arppe  (An.  Finska  Miu.,  4):  16,  Henry  (Phil  Mag.,  III.  xxxvi.  1 850);  17,  v. 
lath  {Pogg,  xcvi.  331;;  18,  v.  Alexejeff  (Verb.  Min.  St  Pet,  59,  1862,  Kokscharof's  Min.  Russl. 
r->;  19,  Jackson  (Am.  J.  Sci.,  II.  xi,  402);  20,  J.  D.  Whitney  (Am.  J.  Sci.,  IT.  xvii.  209);  21, 
)aubeny  (Ann.  Ch.  Pharm.,  Iv.  116):  22,  GarsBO  ft  Penuelas  (Bull.  Soc  G.,  xvii  157);  23,  Mayor 
Xua.  Cb.  Pharm.,  cl  281);  24,  Jackson  (Am.  J.  Sci.,  II.  xii.  73);  25,  Petersen  (Jahrb.  Min.  1867, 
Dlj;  26,  Foster  (ib.,  1866,  716);  27,  28,  P.  v.  Pusirevski  (Verb.  Min.  St  Pet.  1862,  69,  aiid 
lokscharora  Min.  Russl,  iv.): 
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P 

Fe    Ag    Ca       CI 

P       fi 

6.  Snanim 

41-64 

1-79    68-46  2-66 

Weber. 

*I.  SchwarzoDstein 

65-31  0(»7 

—  —  Ramm. 

8.  Bchlackenwald 

0-27    63-97  0-05 

—  Ramm. 

9.  Faldigl,  Tyn)l 

55-87  0-06 

Rose. 

10.        "          " 

43MI1 

0  09   65-24  0-05 

Joj. 

11.  Krageroe,  white 

41*26 

0-29   63-84  4-10 

0-42,  »1  0-38,  ftlk.  0-17,  IMOL  0-82  V 

1%.         "            ** 

42-28 

0-92» 54-44  1-38 

0-49,  insol.  0-99  V61ck. 

13.         '*         red 

41-81 

l-OS* 54-59  103 

0-83,  alk.  0-30,  insoL  MO  Volet 

14.  Pargas,  blue 

40-76 

0-81    64-74    ir. 

,  P,  Fe,  »1  0-99  Arppe. 

16.  Tamroela,  blh-gn. 

41-39 

172   06-40    

Arppe. 

16.  Wheal  Franco 

41*57 

8-09*      5310    <r. 

—   — Heuiy. 

17.  Miask,  yellow 

42-08 

0-17    65-17     «r. 

016  7.  RalU 

18.       " 

42-99 

66-00    ir. 

Alexejeff. 

19.  HurdstowD,  cryst 

42-34 

0-04   65-08  0-84 

Jackson. 

20.            •'             " 

43*23 

tr.      63-87   1-02 

Whitney. 

21.  Estremadara,  Phoapfu  87M8 

3-15    54-08  0-20 

^  §i  1  70  Danbeny. 

22. 

40-12 

0-61    63-50  0-06  216   ,  Si,  *1  3-10.  loss' 0*79  G.  A  P. 

28.  Amberg, 

43-63 

0-90  0-10  68-65    

2-09   — ,  K  Na  0*73  Mayer. 

24.  Eupyrchroite,       " 

45-76] 

6^2-00   49-94  0-13  0-«0  O-50,  0  1-22  Jadcson. 

26.  Dieas,  Nassau,      '* 

36-78  PO-61^0-19  58-80   

2-46  1-65,  a  A  I  0  08,  K  014,  Na  0-31.  C 

4-25,  insol.  106=100-77  Pet 

26.  Staffel, 

84*48 

6-42  0-16  45-79   — 

3-45  2-45,  *1  1-08,  Si  4-83,  C    1-51,  >Ja 
0-42,  ii  0-68=  10 1 -17  Poster. 

27.  Tokovaia,  Ural 

41-99 

65-96  O-Ol 

4-20  — PusirevskL 

28.  Slildiarika,  Moroaa. 

41-98 

66-91  Oil  4-02   —  PusirevskL 

•with 

someMff 

0  and  Fe  O. 

*  With  some  alamlaa. 

The  earliest  examination  of  apatite  was  that  of  Proust,  in  1789(1.  c.),  on  the  phosphorite  of 
Estremadura,  which  led  him  to  call  it  a  calcareous  pTiospJuUe ;  and  that  of  Klaproth,  in  the  same 
year(l.  c\  on  the  Saxon  apatite,  in  which  he  found  P  45,  Ca  65.  Pelletier  in  1790  (L  c.)  made 
a  complete,  although  not  entirely  accurate,  analysts  of  the  phosphorite,  detecting  eyen  the  fluo- 
rine and  chlorine,  obtaining  P  34,  Ca  59,  fluoric  acid  2-6,  muriatic  acid  0-6,  Fe  1.  Si  2,  C  1= 
1 00.  The  asparagus  stone  of  Spain  was  not  analyzed  until  1 798,  by  Vauquelin  (L  c.) :  he  fonnd 
only  phosphoric  acid  and  lime,  respectiyely  46*72  and  64*28  p.  c.  His  results  proved  its  iden- 
tity with  the  Saxon  mineral,  and  from  this  time  they  were  united,  along  with  phosphorite,  under 
Werner's  name  of  apatiie,  first  given  in  1786  to  the  Saxon  mineraL 

Forbes  found  in  the  eupyrchroite  (PhiL  Mag.,  IV.  xxix  840)  P  44-12.  Phosphorite  of  different 
localities  has  afforded  a  trace  of  iodine,  and  that  fVom  Amberg  gave  H.  Rcinsoh  in  addition  a 
trace  of  bromine.  Apatite  from  Krafzeroe,  according  to  Volcker  (anal.  11\  contains  uo  fluorine. 
That  of  Jumilla  afforded  de  Luna  1-75  p.  a  of  cerium,  lanthanum,  and  didymium. 

Near  Coquimbo,  OhUi,  at  the  mines  of  Tambillos,  occur  clear  turquois-blue  crystals,  containing, 
according  to  F.  Field  (Ghent  Gaz.,  No.  400,  I860,  p.  2-24),  P  37-6«,  Ca  36*64,  Cu  20-93  CaQ  2-33. 
fi  2*32=99-91,  the  copper  being  present  as  phosphate. 

Lechartier  has  shown  (0.  R,  Irv.  172)  that  an  arsenic  acid  apatite  may  be  made  by  fusion 
together  of  arsenate  of  lime  and  chlorid  of  calcium ;  and  that  from  the  same  at  a  lower  tempera- 
ture an  arsenic  acid  wagnerite  is  obtained  in  crystals. 

Pyr.,  etc. — B.B.  in  the  forceps  fuses  with  diflBculty  on  the  edges  (F.=4-6--6),  coloring  the 
flame  reddish-yellow;  moistened  with  sulphuric  acid  and  heated  colors  the  flame  pale  bluish-greoii 
(phosphoric  acid):  some  varieties  react  for  chlorine  with  salt  of  phosphorus,  when  the  bead  ha? 
been  previously  saturated  with  oxyd  of  copper,  while  others  give  fluorine  when  fused  with  this 
salt  iu  an  open  glass  tube.    Gives  a  phosphid  with  the  sodium  test. 

Dissolves  in  muriatic  and  nitric  acid,  yielding  with  sulphuric  acid  a  copious  precipitate  of 
sulphate  of  lime ;  the  dilute  nitric  acid  solution  gives  with  acetate  of  lead  a  white  precipitate, 
which  B3.  on  charcoal  fuses,  giviug  a  globule  with  cr3rstalline  facets  on  cooling.  Some  varieties 
.of  apatite  phosphoresce  on  heating. 

Obs. — Apatite  occurs  in  rocks  of  various  kind^  and  ages,  but  is  most  common  in  metamorphic 
crystallme  rocks,  especially  in  granular  limestone,  granitic  and  many  metalliferous  veins,  particu- 
larly those  of  tin,  in  gneiss,  syenite,  homblendic  gneiss,  mica  schist,  beds  of  iron  ore ;  occasion- 
ally in  serpentine,  and  in  igneous  or  volcanic  rocks ;  sometimes  in  ordinary  stratified  limostoEe. 
beds  of  sandstone  or  shale  of  the  Silurian,  Carboniferous.  Jurassic,  Cretaceous,  or  Tertiary  forma- 
tions.    It  has  been  observed  as  the  petrifying  material  of  wood. 

Among  its  localities  are  Ehrenfriedersdorf  in  Saxony.  Schwarzenstein  and  Pfltsch  in  tiie  Tyrol ; 
region  of  St.  Gothard  in  Switzerland ;  Mussa-Alp  in  Piedmont,  white  or  colorless,  and  of  lik« 
form  a  :id  color  on  the  Mittaghom  in  Upper  Yalais;  Rabonstein  and  Amberg  in  Bavaria ;  Zmo 
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wald  and  Schlnckcnwald  in  Bohemia ;  in  England,  in  Corawall,  with  tin  ores ;  in  Oumberland,  at 
Carrock  Fells,  in  oelandine-green  crystals  in  gilbertite ;  in  Devoushiro,  cream-colored  at  Bovey 
Tracey,  and  at  Wheal  Franco  (fra}iCoiUe);  in  Ireland,  in  a  basaltic  dike  near  Kilroot  in  Antrim, 
also  in  Down,  Dublin,  and  Kiiliney  HilL  The  greenish-blue  variety,  called  moroxUe^  occurs  at 
Areudal,  Snarum,  and  Krageroe  in  Norway,  at  the  latter  place  in  horublendic  gneiss,  in  part 
flesh-red,  and  looking  much  like  feldspar ;  with  magoetio  iron  of  a  greenish-yellow  cobr  at  ^t. 
Blagodat  in  the  Ural ;  with  black  tourmaline  on  the  Schaitanka  in  ^tharinenburg ;  on  the  Slu* 
dianka  (lasu^rtipaUle)  at  the  emerald  mine  of  the  Takovaia,  85  versts  N.  £.  of  KAtharmouburg 
on  the  Kiriiba,  70  versts  S.  W.  of  Miask,  containing  no  chlorine  (Pusirevsky),  with  G.=3-126;  in 
Pargas,  Finland-  The  asparagus  stone  or  apargdstdn  of  Jumilla,  in  Murcia  (not  C.  do  Gata),  Spain, 
is  pale  yellowish-green  in  color ;  and  a  variety  from  Zillerthal  is  wine-yellow.  The  phosphorite,  or 
massive  radiated  variety,  is  obtained  abundantly  near  the  junctiou  of  granite  and  argillice,  in  Estrema- 
dura,  Spain ;  at  Schlackenwald  in  Bohemia :  at  Krageroe,  whence  it  has  been  largely  exported  to 
England ;  at  Amberg,  in  Jurassic  limestone,  nodular  and  slalactitia 

Id  Maine,  on  Long  Island.  Blue-hill  Bay,  in  veins  10  in.  wide,  intersecting  granite.  In  N.  ffamp., 
crystals,  often  large,  are  abundant,  4  m.  S.  of  the  N.  village  meeting-house,  Westmorelaud,  in  a  vein 
of  feUlspar  and  quartz,  in  mica  slato,  along  with  molybdenite ;  fine  crystals  at  Piermont,  in  white 
limestone,  on  the  land  of  Mr.  Thomas  Cross  In  Mass..  crystals  occasionally  6  in  long,  at  Norwich 
(N.  E.  partX  In  gray  quartz;  at  Bolton  abundant,  the  forms  seldom  interesting;  sparingly  at 
Chesterfield,  Chester,  Sturbridge,  Hinsdale,  and  Williamsburgh.  In  New  York,  large  crystals  of 
apatite  are  found  in  St.  Lawrence  Co.,  in  granular  limestone^  with  scapolite,  sphene,  etc. ;  one  crys- 
bl  from  Robinson^s  farm,  in  Hammond,  was  nearly  a  foot  in  length,  and  weighed  1 8  lbs. ;  in  crys- 
Lals  1  m.  S.  E.  of  Gk>verueur  and  2  m.  N. ;  in  Rossie,  with  sphene  and  pyroxene,  2  m.  N.  of  the 
trillage  of  Oxbow ;  also  on  the  bank  of  Vrooman  Lake,  Jefferson  Co..  in  white  limestone,  green 
yrisms  ^-o  in.  long;  Sanf:>rd  mine,  East  Moriah,  Essex  Co.,  in  magnetic  iron  ore,  which  its  often 
ihicklj  studded  with  six-sided  prism.s ;  also  at  Long  Pond,  Essex  Co. ;  near  Edenvllle,  Orange 
jo.,  in  prisms  ^12  in.  long,  bright  asparagus-green,  in  white  limestone;  in  the  same  region,  blue, 
rrayish-greeu,  and  grayish- white  crystals ;  2  m.  Sw  of  Amity,  emerald-  and  bluish-green  crystals ; 
it  Long  Pond,  Essex  Co.,  with  garnet  and  Idocrase ;  at  (ireenfield,  Saratoga  Co.,  St.  Anthony's 
^ose,  and  Corker's  Hook,  less  interesting ;  fibrous  mammillated  {eupyrchroUe)  at  Crown  Point, 
^aseiL  Co.,  about  a  mile  south  of  Hammondsville,  in  large  quantities,  quarried  for  agricultural 
lurposes.  In  New  Jersey,  on  the  Morris  Canal,  near  Suokasunny,  of  a  brown  color,  in  massive 
»yrrhotite;  with  the  magnetite  of  Bryam  mine ;  Mt  Pleasant  mine  near  Mt  Teabo,  in  a  low  hill 
ear  the  junction  of  Roukaway  R.  and  Burnt  Meadow  Or.,  f  m.  from  the  canal,  in  masses  some- 
imes  6  in.  through ;  at  Hurdstown,  Sussex  Co.,  whore  a  shaft  has  been  sunk  and  the  apatite 
lined  ;  masses  brought  out  weigh  occasionally  *iOO  lbs.,  and  some  cleavage  prisms  have  the  planes 
in.  wide.  In  Fimn^  at  Lelpervillo,  Delaware  Co. ;  in  Chenter  Co...  at  New  Ghurden ;  in  Bucks  Co., 
t  Soutliampton.  .In  Mary^aad,  near  Baltimore.  In  Delaware,  at  Dixon's  quarry,  Wilmington,  of 
rich,  blue  color. 

In  Canada,  in  North  Elmsley,  and  passing  into  South  Burgess,  in  an  extensive  bed  10  ft  broad, 
ft.  of  which  are  pure  sea-green  apatite,  and  outside  of  this  mixed  with  limestone,  and  sometimes 
[•curring  in  prisms  a  foot  long  and  4  in.  through,  with  pyroxene  and  phlogopite— a  ftuor^paiiie 
>ntaiiiiiig  only  0*5  chlorine  (Hunt) ;  a'milar  in  Ross;  at  the  foot  of  Calumet  Falls,  in  blue  crystals; 
so  near  Blaisdell's  mill  on  the  Oatmeau ;  in  crystals  in  doleryte ;  at  St.  Roch,  on  the  Achigan, 
e«ir  rose-red,  amethystine,  and  colorless  crystals,  with  augite. 

Apatite  was  named  by  Werner  from  ^ir.tr.iu,  to  deceive,  older  mineralogists  having  referred  it  to 
laamarine,  chrysolite,  amethyst,  fluor,  schorl,  etc. 

For  recent  articles  on  cryst,  Kokscharo^  Miu.  Russl,  ii.  39,  189,  iii.  86;  v.  Rath,  Pogg.,  cviil 
tii ;  Pfa^  Pogg.,  cxl  276 ;  Hessenberg,  Miu.  Not,  Nob.  ii.  and  iv. 

Alt 192A.  OSTBOLITE  is  massive  impure  altered  apatite,  as  staled  by  A.  H.  Church  (Ch, 

ews,  zvi.  150,  1867),  after  analyses  of  specimens  from  various  localities.  The  ordinary  compact 
riety  looks  like  lithographio  stone  of  white  to  gray  color.  It  also  occurs  earthy.  H.=l — 2  - 
=:2"S — 3*1,  fr.  Hanau,  Bromeis;  2*86,  fr.  Hanau,  Church;  lustre  feeble  or  wanting.  Excepting 
[purities,  it  has  the  composition  of  apatite,  although  most  analyses,  excepting  those  of  Churel^ 
ve  not  detected  the  fluorine  or  chlorine. 

A^unlyaes:  1-3,  Bromeis,  Riitz,  and  Ewald  (Ann.  Ch.  Pharm.,  Ixxix.  1);  4,  Schroder  (ib.,  Ixxxix. 
I,  ci-  -^83);  5,  Durrc  (Pogg,  cv.  156): 

1^  Ca  ^i  ;iltl  Fe  Mg  ]ffa      &  C        ti 

Hanau        36-88  49-41  4-50  0-93  1-85  0*47  062    0*76  1*81  2-28=99-51  Bromeis. 

••             37-41  49-24  2*75  1-25  2-78  079  n-46    0-81  2-34  3-46=r  101-28  Rutz. 

•'              37-16  48-iO  203  <r.  2*31  1*85  043    0'73  2-56  8*68 =98-80  Ewald. 

:3odwitz?   42-00  4816  497      1'5«  0*75  O'Qt    0'04  2-21  1-31  =  10102  Schroder, 

SchonWaW  34-64  44-76  8*89  614  0*60  0-79 2-97,  CHr.= 98-60  D. 

So*  1  ^^^  ^^  ^6  compact  part;  2,  of  the  earthy;  3,  of  the  intermediate.    Klaproth  found  in 
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an  earthy  apatite  from  Siegeth,  Hungary  (Beitr.,  iv.  373X  2*5  p.  c.  of  fluoric  acid.  A  kind  from  i 
bod  in  the  Tertiary  formation  of  the  Fichtelgebirge,  white  and  earthy,  with  G  =2'8'i,  gave  Schmidt 
(B.  H.  Ztg.,  rr.  390)  76  p.  a  6a'  P.  Church  found  the  wlaite,  hard  ofeteolite  of  Eichen,  Hanau.  lo 
hfford  much  fluorine,  and  more  lime  tlian  would  saturate  the  phosphoric  and  carbonic  adds; 
whence  he  deduces  from  his  analysis  Oa'  r  87"26,  Ca  C  5*70,  Ca  F  4-tf2,  fl  2-3i  ^100-21,  making 
it  true  apatite. 

Found  in  fissures  or  cavities  in  doleryte  or  related  rocks,  as  if  a  secondary  product;  also  in  bedi 
among  stratified  rocks. 

Occurs  at  Ostheim,  near  Hanau  (G.=2-89— 3*08),  and  near  Schonwald  in  Bohemia  rG.=  2-828), 
in  doleryte;  at  Redwitz?  in  the  Fichtelgebirge  (G.=2*89,  2*82).  It  is  named  from  Harcot,  hone^ 
and  A.0./>,  bones  consisting  largely  of  the  same  phosphate. 

492B.  pHOSPHATio  Nodules.  Oopbolites.  Phosphatic  nodules  occur  in  many  fossiiiferrus  rocks, 
which  are  probably  in  all  cases  of  organic  origin.  They  sometimes  present  a  spiral  or  other 
interior  structure,  derived  from  tlie  animal  organization  that  afforded  them,  and  in  such  cases 
their  ooprolitic  origin  is  unquestionable.  In  other  cases  there  is  no  structure  to  aid  in  deii'lin^ 
whether  they  are  true  coprolites  or  not    The  following  are  analyses  of  some  ooprolites: 


Phosphate  of  lime 
Carbonate  of  lime 
Carbonate  of  magnesia 
Sesquioxyd  of  iron 

AlnnriiTm 

Silica 

Organic  material 

Water 

Lime  of  organic  part 

Chlorid  of  sodium 


1. 

Burdle- 
house. 

9-68    . 
61-00 
13-67 


2. 

Fife- 
shire. 
63'»0 
24*25 
2-89 


3. 

Burdie- 
house. 
85*08 
10-78 


4. 

Burdie- 

house. 

83-31 

15-U 


6*40 

<r. 

2-Od 
6-42 
0-14 

413 

ir. 

0*34 

0-29 

3*38 

3*95 

1-47 

7-38 

74-03 

5-33 

3-83 

1-44 
1-96 

10001 


97-45       10016       10018 


99*03       100-00 


Nos.  1  and  2,  by  Gregory  and  Walker;  S  and  4,  by  Connell;  5,  by  Quadrat;  6,  Bochledor. 

See  other  analyses  by  R.  Hofihiann,  J.  pr.  Ch.,  xc.  469. 

PhoaphoUic  nodtUeSj  from  the  Lower  Silurian  rocks  of  Canada,  contain  sometimes  fragments  oi 
shells  of  Lingula  and  Orbicula,  which  shells,  unlike  most  others,  consist  lai^y  of  phosphate^ 
They  are  found  in  the  Chazy  formation  at  Allumette  Id.  (G.=2*d75),  Hawkesbury,  B.  Ouell^ 
(G.=3  15),  and  elsewhere.  They  have  afforded  T.  S.  Hunt  (Logan^s  Bep.  Can.,  1851-52,  186^ 
and  Am.  J.  Sci.,  II.  xvii.  235,  1854)  the  following  results: 


Phosphate  lime 

Carb.  lime,  with  some  flnorid 

Garb,  magnesia 

Sesquiox.  iron  and  little  ^  } 

Magnesia  ) 

InsoL 

Yolalile 


llumette  L 

Hawkesbury. 

B.OueUe. 

86-38 

44-70 

40-34 

6  00 

6-«0 

5-14 

4-76 

9*70 

[702J 

8-60 

12-62 

49-90 

27*90 

25-44 

1-70 

5-110 

2*13 

loo-oo 


97-56 


95-37 


They  are  blackish  externally,  and  yellowish-brown  to  blackish-brown  or  bluish-brown  withii 
A  phosphatic  nodule,  in  brown  coal  beds  near  Both,  afforded  Hassencamp  (Jahrb.  Min.  1$5< 
4i2)  Phosph.  lime  45*57,  ph.  ma^.  2-04,  ph.  iron  27*71,  magnesia  1-34,  lime  4*20,  alunaina  O-Gj 
organic  acid  333,  water  7*50,  C  and  loss  7*68=100.  H.=2'5;  G.=2-813.  Color  external^ 
pitch-black;  withhi,  hoDoy-yeUow. 

492C.  Sic^ffeUte  of  Stein  (Jahrb.  HixL  1866,  716)  ooeora  incrasting  the  phosphorite  of  StaffeL  \ 
botryoidal,  reniform,  or  stalactitio  masses,  fibrous  and  radiating.  H.=:4b  G. =3 -1284.  CoU 
ieek  to  dark  green,  greenish-yellow.  Analysis  afforded  Forster  (I  a)  r  39-05,  0  3-19,  £l  0-ta 
Fe  0*037,  Oa  54*67,  F  3*05,  tl  1-40=101*423.  Stein  regards  it  as  a  resuli  of  the  Mtloii  of  carboi 
ated  waters  on  phosphorite. 
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492D.  GUAVO.  Gaano  is  bone-pboepbate  of  lime,  or  OBteolite,  mixed  witb  the  hydrous  phos- 
phate, brushite,  and  generally  with  some  carbonate  of  lime,  and  often  a  little  magnesia,  alumina, 
iron,  silica,  gypsum,  and  other  impurities.  It  often  contains  9  or  10  p.  a  of  water.  It  is  often 
granular  or  oolitic;  also  compact  through  consolidation  produced  by  Infiltrating  waters,  in  which 
case  it  is  frequently  lamellar  in  structure,  and  also  occasionally  stalagmitic  and  stalactitic.  Its 
colors  are  usually  grayish-white,  yellowish  and  dark  brown,  and  sometimes  reddish,  and  the  lustre 
of  a  surface  of  fhkcture  eartliy  to  resinous.  Shepard^s  Pyroclante  (Km.  J.  Sci.,  II.  zxii.  91)  is 
nothing  but  the  hard  guano  horn  Monk's  Island,  Oaribbean  sea,  the  mass  of  which  he  named  Pyro- 
guanite^  under  the  wrong  idea  of  its  having  undergone  the  aotion  of  heat :  and  Phipson's  Suniro' 
..  rite  (J.  Cb.  Soc,  X7.  277, 18tt2)  is  the  same  thmg  from  Sombrero,  as  shown  by  A.  A.  Julien  (Am. 
J.  Set.  II.  xxxyi.  428).  The  waters  which  have  filtrated  through  the  guano  at  Sombrero  have 
altered  the  ooral  rock  a^joming,  turning  it  more  or  less  completely  into  phosphate  of  lime  of  a 
yellowish  or  brownish  color ;  and  phosphatic  stalagmites  and  stalactites  resinous  in  fhicture  are 
oommon. 

Shepard's  massive  OlavbapcUite,  yellowish-brown  to  chocolate-brown  in  color,  and  in  fibrous  sta- 
lactites, from  Monk's  Island  (L  c),  is  also  in  all  probability  merely  the  guano  rock  above  described. 
He  says  the  mineral  contains  15-1  p.  c.  of  sulphate  of  soda,  with  74*()  of  phosphate  of  lime,  and 
10*3  of  water;  but  such  a  compound  is  hardly  a  possibility,  and  the  fact  of  its  existence  needs 
confirmation.  The  name,  fh>m  glauber  and  apatite,  alludes  to  the  composition.  The  mineral 
includes  also  "tabular  crystals,"  which  may  possibly  be  brushiief  although  the  composition  is 
againafe  itk 

492K  Epiphospbobitb  Bretih,  (B.  H.  Ztg.,  xxv.  194).  Occurs  renifbrm,'of  scaly-granular  struc- 
ture, inclining  to  fibrous,  vitreous  lustre,  leek- to  colancMne-green  color,  with  H.=4'5— 5,  G.=3-125. 
Aocording  to  Richter  it  fUses  with  much  difficulty,  and  affords  indications  of  phosphoric  acid,  lime, 
protozyd  of  iron,  alumina,  and  a  very  little  silica ;  not  tested  for  fluorine  or  <^orine,  because  of 
too  iitUe  material    Occurs  with  garnets  and  graphite  in  a  crystalline  rock,  but  locali^  unknown. 

492F.  Taloapattte  Eermann  (J.  pr.  Gh.,  zxxL  101).  An  apatite  from  chlorite  slate  in  the 
Schischimskian  mountains,  near  Slatoust,  containing  a  large  percentage  of  magnesia  in  place  of  part 
of  the  lime,  and  low  in  specific  gravity.  It  occurs  in  6-iiided  prisms,  grouped  or  smgle :  H.=5 ; 
&=2-7— 2'75 ;  lustre  dull  to  earthy ;  color  milk-white,  yellowish  externally ;  feebly  trajisluoent 

Composition,  according  to  Hermann  (L  c\  excluding  9*60  of  insoluble  material  as  impurities  : 
r  43*1 1,  Ca  4^44,  Mg  8*56,  9e  110,  01  0*92,  3  2'32,  fluorine  undetermined;  whence  the  formula 
3  Ca*  r  +  Mg'Pi  with  chlorid  and  fluorid.  Berzelins  suggests  that  the  magnesia  may  have  come 
from  the  gangne.  According  to  Tolger  it  is  an  altered  impure  apatiteb  Some  magnesia  is  present 
in  many  apatites  (BischoC). 


492G.  HTDROAPATm  Damour  (Ann.  d.  M.,  Y.  z.  66).  In  mammfllary  ooncretioos,  looking  a 
little  like  chalcedony.  H.=5-5.  G.=8'10.  Color  milk-white.  Subtransparent  Ck>mpoBitio]i 
that  aftihydirous  apaUte;  80a'P  +  GaF+ A.    Analysis  by  Damour  (L  ol): 

P  40-00        Ca  47-31         F3-36        Ca  3-60        fl  6-30. 

Heated  in  a  tube  it  decrepitates  and  gives  out  ammoniacal  water. 

Found  near  St  Girons  in  the  E^renees,  in  the  fissures  of  a  brownish,  ferruginous,  ai^aoeous 
schiat,  a  rock  which  not  far  distant  affords  wavellite. 

493.  PYROMORPHITB.  Gron  Blyspat,  Ifinera  plumbi  viridis  pt,  TToO.,  Min.,  296,  1748. 
Mine  de  Plomb  verte  Fr,  Trl  Wall ,  I  636, 1863.  Griinbleien,  Braunbleierz^  SchiUtte^  Dresden 
Mag.,  ii.  70,  1761,  il  467,  1766  (with  obs.  on  identity).  GrQu  Bleyen,  PHOSPHOBSAUBEHALTia 
(fir.  ZsdiopanX  Klapr^  CrelPs  Ann.,  L  894,  1784.  Green  Lead  Ore,  Brown  Lead  Ore;  Phos- 
phate  of  Lead.  Phosphorsaures  Blei,  Phosphorblei,  Buutbleierz,  Germ.  Plomb  phosphate  Fr. 
Polychrom,  Pyromorphit,  Hausm.,  Handb.,  1089,  1090,  1813.  Traubenblei  id.,  ib.,  1098. 
Folysphffirit  Bretih.,  Char.,  64,  1832.  Nussierite  Jkmhatuer^  Barruel,  Ann.  Ch.  Phys.,  Ixii.  217, 
1836.  Miesit  BreWL,  Handb.,  286,  1841.  Cherokine  Shep.^  Bep.  Canton  Mine,  1856,  Mln., 
407,  1857,  Am.  J.  QcL,  It  zziv.  88,  1867. 

Hexagonal.  0  A  1=139°  38' ;  a=0-7362.  Observed  planes :  <?,  /,  i-2, 
1,2,4,2-2.     ^ 

O  A  4=106°  23'  0  A  2-2=124°  11'  1  A  1,  pyr.,=142°  12' 

O  A  2=120  28  /A  i-2=160  /A  2-2=135  46 
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Cleavage  :  /  and  1  in  traces.     /  commonly  striated  horizontally, 
globular,  reniform,  and  botryoidal  or  verruciform,  with  usually  a 
lumnar  stracture  ;  also  fibrous,  and  granular. 

H.=3-6— 4.  G.=6-6— 7"1,  mostly  when  without  lime;  5—6-5, 
containing  lime.  Lustre  resinous.  Color  green,  yellow,  and  bro 
different  shades;  sometimes  wax-yellow  and  fine  orange-yellow 
grayish-white  to  milk-white.  Streak  white,  sometimes  yellowish, 
transparent — subtranslucent.     Fracture  subconchoidal,  uneven.     Bj 

Var. — 1.  Ordinary,  (a)  In  crystal,  J.  Scbabtis  fonnd  the  angles  1  A  1,  in  green  crvs 
Z8chopau,  =  142*'  26'  and  SOMT;  and  in  brown  from  Bleistadt,  142'  14'  and  80'  40'  \ 
800).  (6)  In  aciciUar  and  inoss^Uke  aggregations,  (c)  OoncreUonary  groups  or  masses  of 
having  the  surface  angular,    (d)  Fibrous,    (e)  Granular  massive.    (/)  Earthy;  incnibtin) 

2.  Polysphceriie.  Containing  lime ;  color  brown  of  different  shades,  \reUowish-gra\%  pxi 
to  nearly  white ;  streak  white ;  G.  =  5-89— 6-44.  Rarely  in  separate  crystals ;  neualiy  I 
c^lobular,  mamoiiHary,  verruciform.  MiesiU^  from  Mies  in  Bohemia,  is  a  brown  variety.  . 
is  similar  and  impure,  from  Nussidre,  near  Beaujeu,  France ;  color  yellow,  greenisli,  or 
6. =5  0416.  CJicrokine  is  milk-white  or  pinkish- white  in  color,  and  occurs  in  slightly  ac 
prisms,  and  also  botryoidal  and  massive;  U.=4*8(?);  from  the  Canton  mine,  Cher 
Georgia.  3.  Chrwni/erotts;  color  brilliant  red  and  orange.  4.  Arseni/eroua ;  color 
white;  G.=5'5— 6*6.    5.  Pamdomorplious ;  (a)  after  galcnite ;  ^6)  corussite. 

Both  the  green  and  brown  colors  occur  among  the  pure  phosphates  of  lead,  as  well 
containing  lime. 

Comp.~3  l*b'  P-hPb  CI,  or  ( h  f*b  +  t^.,  Pb  CI)"  P*,  with  lime  often  replacing  part  of 
fluorid  of  calcium  part  of  the  chlorid  of  lead,  and  arsenic  acid  sometimes  part  of  the  p] 
acid,  =  Phosphoric  acid  15-7,  oxyd  of  lead  74-1,  chlorine  *2'r^,  lead  7'6=Pbosphate  of  1 
chlorid  of  lead  10-2=100.  Analyses:  l-;i,  Kersten  (Schw.  J.,  bd.  1,  Pogg,  xxvi.  4i 
Lerch  (Ann.  Ch.  Pharm.,  xlv.  328);  n,  7,  Sandberger  (J.  pr.  Ch.,  xlviL  462);  8,  Strove 
Min.  RussL,  iii.  42);  9,  Wohler  (Pogg.  iv.  I6l);  10,  II,  Kersten  (I.  a);  1%  G.  Barruell 
Woliler  (i.  a);  14,  Struve(l.  c.);  15,  16,  Seidel  (Jahrb.  Min.  1864,  222): 

1.  WWimieornophasphaJUofUmeifb^*^). 

l^b'1^  Pba  CaF    Ca'P 

1.  Mies,       lirowncrysL    8927  9*66  022      0*85: 

2.  Bleistadt,         **             891 7  992  0-14      077: 

8.  Poullaouen,  cryst          89-91  1009 : 

4.  Bleistadt,  ftAnrnCT-yj^.  87-38  10*23  0  07       0*86, 

6.  "                  *'             88-42       9-57     0*20       1'58, 
^,  Em&^  yellow  cryst,  89-07     ll-.«3 : 

7.  Krausberg,  gre^m  89-16     1047      : 

8.  Beresovsk,  ywK-gn.      89- 18      9-94     , 

9.  Leadhills,  orang&rcd     90  09      9  9 1     = 


=  1 00  Kersten.    G. =6-988. 
=  1 00  Kersten.    G.=7009. 
=  1 00  Kersten.    G. = 7  VbO. 
te^P  0-77  =  99-31  Lerch.     G.=:( 
t'e^P  0-60=  100-27  Lerch. 
=  100-40  Sandberger. 
=99-rt3  Sandberger. 
Fe,  ^r  0  69,  V  lr.=99-7 1  Struve.  < 
=  100  Wohler. 


10.  Freiberg,  hrovm 
U.  Mies,  " 

12.  Ifvrssiente 


2,   With  mudi  phosphate  of  Ume  {Potyspharile). 

7702  10-84  1-09  1105=100  Kersten.  G.=6*092. 
81-66  10-64  0-25  7  46=100  Kersten.  G.=6-444. 
56-40      7-65     22-20,  Si  7  20,  Xs,  Fe  6  50=99-95  Barr 


3.  Containing  arsenic  acid. 
Is 


13.  Zschopau,  white  [1517] 

14.  Altai,  yeUoto  12*90 

15.  Badenweiler,  wax^cVaw  16*11 
a 6.  *'  dark  orange  16-88 


'Ph  Pba 

2-30    72-44  10-09=100  Wohler. 

2-61     73-40  1018=99-04  Strove.    G.=5-6.3'r. 

0-rt6     77-46  ,  Ca  240,  CI  2'«4=99-27  SeideL 

0-69    77-45 ,  Ca  2-45,  Q  undeL  SeideL 


Hunt  found  the  ebcrokine  (a  specimen  received  from  Shepard)  to  consist  of /tod  andj 
Q-nd,  with  loss  than  I  p.  c.  of  other  material  (Am.  J.  Ssi.,  II.  xxiv.  275). 

specimens  of  pyromorphite  ft'om  Huelgoet  are  often  mixed  with  plumbogummite,  an 
alumina  up  to  16  p.  c.  (Damour,  Ann.  d.  M.,  III.  xvii.  191,  184ii). 
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Pyr.,  etc.— In  the  closed  tube  gives  a  white  sublimate  (chlorid  of  lead).  B.B,  in  the  foroeps 
fuses  easily  (F.:=1'5),  coloring  the  flame  bluish-green;  on  charcoal  f\ises  without  reduction  to  a 
globule,  which  on  cooling  assumes  a  crystalline  polyhedral  form,  wliile  the  coal  is  coated  white 
from  chlorid,  and,  nearer  the  assay,  yellow  from  oxyd  of  lead.  With  soda  on  charcoal  yields 
metallic  lead ;  some  yarieties  contain  arsenic,  and  g^ve  the  odor  of  garlic  in  R.F.  on  charcoal 
With  salt  of  phosphorus,  previously  saturated  with  oxyd  of  copper,  gives  an  azure-blue  color  tc 
the  flame  when  treated  in  O.F.  (chlorine).    Soluble  in  nitric  acid. 

Obft. — Pyromorphite  occurs  principally  in  veins,  and  accompanies  other  ores  of  lead. 

Occurs  at  PouUaouen  and  Hueljgodt  in  Brittany:  at  Zscliopau  and  other  places  in  Saxony;  at 
Przibram,  Mies,  and  Bleistadt,  in  Bohemia;  at  Sonnenwirbel  near  Freiberg;  Glausthal  in  the 
Harz;  in  fine  crystals  at  Nassau;  Beresof  in  Siberia;  Cornwall  (green  and  browTi),  Devon  (grayX 
Derbyshire  (green  and  yellow),  Cumlierland  (golden-yellow),  in  England;  Leadhills  (red  and 
orange  formerly),  in  Scotland;  Wicklow  (clove-brown  and  yellowish- green)  and  elsewhere,  Ire- 
land. 

Pyromorphite  has  been  found  in  good  specimens  at  the  Perkioroen  lead  mine  near  Philadelphia, 
and  very  fine  at  Phenixville ;  also  in  Maine,  at  Lubec  and  Lenox ;  in  New  York,  a  mile  south  of 
fiing  Sing;  sparingly  at  Southampton,  Massachusetts,  and  Bristol,  Conn. ;  in  good  crystallizations 
of  bright  g^en  and  gray  colors,  in  Davidson  Co.,  N.  C. 

Named  fh)m  vvp,  fire,  f  o^ii,  forrn^  alluding  to  the  crystalline  form  the  globule  assumes  on  cool- 
ing.    This  species  passes  into  the  following. 

Alt. — Occurs  altered  to  galenite  (Pb  S),  cerusite  (£*b  C),  calamine  {iv?  Si+l^)i  calcite,  and 
Limonite ;  to  galenite,  probably  through  the  action  of  sulphuretted  hydrogen. 


^4.  MTUn  ri'i'rra.  Minera  plumbi  Yiridis  pt.,  Plumbum  arsenico  mineralisatnm,  TToZZ.,  Min., 
296,  1748.  Plomb  vert  arsenical  (fr.  Andalusia)  Proust^  J.  de  Phys.,  xxx.  394,  1787.  Idem 
(fr.  Roziers,  with  anaL)  ^ourcroy,  Mem.  Ac.  Set  Paris,  1789.  Arsenikalisches  Bleyerz  i>n2, 
Mia.,  ii.  224,  1794.  Grunbleierz  pt,  Buntbleierz  pt,  Flockenerz,  Traubenblei  pt,  Arsensaurea 
BleL  Germ,  Arsenate  of  Lead,  Green  Lead  Ore  pt  Plomb  arseniat^  Fr.  Pyromorphite  pt 
Mohs.  Mimet^se  jBeud,  Tr.,  ii.  594,  1832;  Mimetene  Shep,,  Min.,  1835;  Mimetesit  Breiih., 
Handb.,  289,  1841;  Mimetit  Haid,,  Handb.,  1845,  Glocker,  Syn.,  1847.  Hedyphane  Bniih^ 
Schw.  J.,  iiL  11,  1830.    KampyUt  BreUh.,  Handb.,  il  291,  1841. 

443 

*  Hexagonal.  0  A  1=139°  68' ;  a=0-7276.  Observed 
Janes  as  in  pyi-omorphite.  0  A  2=120"^  46',  0  A  2-2 
=  124°  30',  1  A  1,  pyr.,=142°  29',  bas.,=80°  4'  (mean 
f  measurements  by  Schabus).  Cleavage :  1,  imperfect 
H.  =  3-5.  G.  =  7-0  —  7-25,  mimetite ;  5*4  —  5-6, 
edyphane.  Lustre  resinous.  Color  pale  yellow, 
assing  into  brown ;  orange-yellow ;  white  or  color- 
?ss.  Streak  white  or  nearly  so.  Subtransparent — 
•aiislneent. 

y^mr^ — 1.  Ordinary,  (a)  In  crystals.    Schabus  found  1  A  1  in  crystals 

jm    Johanngeorgenstadt  142"  87',  79"  44',  142**  32',  79**  66',  142**  29',  80'  4',  142'*  13',  SO"  43'; 

>m  EIngland,  142'  46',  79"  24  ;  from  Phenixville,  Pa.,  142'  18',  80"  80'  (Pogg.,  c.  297).   (6)  Cap- 

ary  or  filamentous,  especially  marked  in  a  variety  from  St.  Priz*8ous-Benvray,  France ;  somewhat 

;e  f&sbestus,  and  straw-yellow  in  color,    (c)  Concretionary. 

2;.     OaJci/erotts.    HedypTume,  which  belongs  here,  is  colorless  imd  translaoent,  in  crystals  and 

isslve  ;    lustre  between  adamantine  and  greasy;    H.=3'5—4;   G.=5*4— 5*5,  Kersten;   from 

n^btan  in  Werroland,  Sweden. 

^,     Containing  much  phosphoric  acid.     CampyUtej  from  Drygill  in  Cumberland,  has  G. = 7  2 1 8,  and 

iu    barrel-shaped  crystals  (whence  the  name,  fh)m  Ka/<;roAof,  curved)^  yellowish  to  brown  and 

>veni»h-r©d. 

C7onttP--3^b*As-i-PbCl,  or  (,J\,  l»b-f-i^Pb 01)"!**= Arsenate  of  lead  90*66,  chlorid  of  lead 

^  ;    but  with  phosphoric  usually  replacing  part  of  the  arsenic  acid,  and  sometimes,ialso,  lim« 

rt  of  the  oxyd  of  lead.     Analyses :  1,  Bergemaun  (Po^.,  Ixxx.  4(>1) ;  2.  J.  L.  Smith  (Am.  J.  SoL, 


K3C-    248)-,  3,  Wohler  (Pogg.,  iv.  167);  4,  5,  Dufrenoy  ( Tr.,  iii.  46);  6,  Ram melsberg  (Pogg.. 
310);  7,  Struve  (Verb.  Min.  Ges.  St  Petersb.,  l8o7) ;  8,  Kersten  (Schw.  J.,  IxiL  1) : 
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^h*ls    th*P     Ca'ls      Ca»P     Pba 


1.  Zacalecas,  yelbw^  cr.  90i)7 

2.  Phenixvillo,                 ywJu  89*52 

3.  Johanugeoigenstadt,    ''  82*74 

4.  Ilorhausen  8G*70 

5.  OoruwaJl  84*55 

6.  Cumberland,  CampylUe  71*70 

7.  Siberia              G.=6-653  76*78 


8.  Longbaxif  BedypJutm 


«010 


9  92=99*99  Bergenttia. 

0-84        9*3S= 99-73  bmith. 

7-5,»        9  60=99-84  Wuhler. 

215 10*40=98*25  Dufrenoy. 

4*50        9*05 =98- 10  DufrenoT. 

3900        9*45 =100- 16  Ramffl.' 

13.94        .    9*83=100  3truTC. 

12*98  15*51  10-29=98-88  Kersten. 


Michaelson  found  for  the  Longban  hedyphane  P  3*19,  Xs  28*51,  Pb  57*46,  6a  10-50,  CI  306- 
2*93,  corresponding  to  Pb  CI  11  70  (J.  pr.  Ch.,  ic.  108).  Ratio  of  P  to  As  in  campyJite,  anal 
1  :  3|  (0*50  Ca  above  removed) ;  iu  anal.  7,  1  :  5 ;  in  hedjphane  1:2;  and  of  6a  to  I*b  io  ti 
last  4:3. 

Domejko  obtained  for  an  impure,  earthy,  yellow  mimetite,  fVom  Miua  Grande,  near  Aiqnen 
in  ChUi  (Ann.  d.  M.,  IV.  xiv.  145^  As  11*55,  P  6-13,  V  1*86,  Pb  58*31,  C:a  7*96,  Cu  0*i*2,  Pb 
9  05,  %1,  Fe  1*1,  clay  2,  ti  1  12=9000.     Domeyko  does  not  cite  this  analysis  in  tholast  editii 
of  his  mineralogy  (I860).    It  is  associated  with  a  vanadate  of  lead  and  copper. 

Pyr.,  etc — In  the  closed  tube  like  pyromorphite.    B.B.  fuses  at  1,  and  on  charcoal  gires 
*  B.F.  an  arsenical  odor,  and  is  easily  reduced  to  metallic  lead,  coating  the  coal  at  flrat  with  chtoi 
of  lead,  and  later  with  arseuous  acid  and  oxyd  of  lead.    Gives  the  chlorine  reactiou  as  uud 
pyromorphite.    Soluble,  in  nitric  acid. 

Obs.— Occurs  at  Wheal  Unity,  near  Redruth  in  Cornwall,  and  at  several  other  of  the  Come 
mines;  also  at  Beeralston  in  Devonshire;  Roughten  GiU,  Drygill,  etc..  in  Cumberland;  formet 
at  Leadliills  and  Wanloeh  Head  in  Scotland.  At  St.  Prix  in  the  Departmeht  of  the  Saone, 
France,  iu  capillary  crystals ;  at  Johanngeorgenstadt,  in  fine  yellow  crystals ;  at  Nertscbiu 
Siberia,  in  reniform  masses,  brownish-red;  also  at  Zinnwald,  and  Baden  weiler.  The  crystals  fn 
Preobragansk  Bergwerk,  Siberia,  were  black  externally,  having  a  coating  of  pyrolusite,  but  yelk 
within.    At  the  Brookdale  mine,  Phonixviile,  Pa.,  crystals  of  pyromorphite  capped  with  mimetn 

Named  from  /Ji/tqr^  imitator,  it  closely  resembling  pyromorphite.  Beudant's  word  mimetexi 
inadmissiblo,  because  wrongly  formed.  Shepard's  modification  of  it,  mimetene^  he  has  rejected  1 
mim4AiUi  in  his  last  edition.  Mimetite  is  the  correct  form  in  view  of  the  derivation.  Moha  unil^ 
this  species  with  pyromorphite. 

Artif.— Formed  by  fusing  together  arsenate  and  chlorid  of  lead,  and  dissolving  oat  afterwaj 
the  excess  of  chlorid  (Lechartier,  C.  R.,  Ixv.  172).  j 

496.  WAaNBRITE.    Wagnerit,  Phosphorsaurer  Talk,  Fwihs,  Schw.  J,  xxxiiL  269,18^ 
Magnesie  phosphatee  Pi\    Pleuroklas  BreWt.^  Char.,  60,  193,  1823. 

Monoclinic.  6^=71°  53',  7a7=9I 
25',  0  A  14=144°  25',  B.  &  M. ;  a  :  J  :  0: 
0-78654  :  1  :  1-045. 

0  A  i4=160°  19' 
^Al-i=135  18 

0  A  i-i=108  7 
MaU,  top,=108  50 
wAl-i;=116  35 

1  A  1,  front,=112  6 
-1  A  -1,   «     =127  32  ; 

1-2  A  1-2,  "     =142  48 
^Ai,     '^     =138  54 
1-i  A  H  "     =106  4 
-1-iA-l-^,"     =119  0 
i-2  A  i-2,    ''     =131  4 
i-^  Ai-S,  side,  =122  25 

Most  of  the  prismatic  planes  deeply  striated.     Cleavage :  /,  and  the  ortl^ 
diagonal,  imperfect ;  0  in  traces. 
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Il.=5— 5'6,  G.=8*0685  transparent  ciystal ;  2*985,  nntransparont, 
Kammelsberg.  Lustre  vitreous.  Streak  wliite.  Color  yellow,  of  differ- 
ent shades ;  often  grayish.  Translucent.  Fracture  uneven  and  splintery 
across  the  prism. 

Oomp.~Kg*P+MgF,  or  (|lilg+iMgP)*P=Pho8phoric  add  43-8,  magnesia  37-1,  fluorine 
1 1*7,  magnesium  7*4=  100.  Analyses  :  1,  Fucbs  (L  c,  revised  by  Bammelsberg) ;  2-4,  Bammels- 
b*rg  (Pogg.,  Ixiv.  261,  406,  Blin.  Ch.,  849) : 


P 

% 

*e 

6a 

F 

1. 

2. 
8. 
4. 

41-78 
40-61 
41-89 
40-23 

46-66 
46-27 
42-04 
88-49 

4-50 
4-59 
272 
8-31 

2-88 
1-65 
440 

6-17,  Iffn  0-45=99-61  Pucha. 
9-86=  103-21  Ramm. 
uncLy  Xl  0-65  Ramm. 
find,    "   0-96  Ramm. 

Pyr.,  etc. — ^B.B.  in  the  forceps  fiises  at  4  to  a  greenish-gray  glass ;  moistened  with  sulphuric 
^cid  ooldrs  the  flame  bluish-green.  With  borax  reacts  for  iron.  On  fusion  with  soda  effervesces, 
but  is  Dot  completely  dissolved ;  gives  a  faint  manganese  reaction.  Fused  with  salt  of  phosphorus 
ia  au  open  f^Iass  tube  reacts  for  fluorine.  Soluble  in  nitric  and  muriatic  acids.  With  sulphuric 
acid  evolves  fumes  of  fluohydric  acid. 

Obs.' — ^This  rare  species  occurs  in  the  valley  of  Hollgraben,  near  Werfen,  in  Salzburg,  Austria, 
in  irregular  veins  of  quartz,  traversing  clay  slate. 

Named  after  the  Ubcrbergrath  Wagner. 

Alt. — In  a  specimen  of  apparently  altered  wagnerite,  Rammelsberg  found  Si  98*81,  r  1-87,  Mg 
1-49,  Ca  2-58,  Xl,  Pe  1-41. 

496.  MONAZITE.  Monazit  BreUh.,  Schw.  J.,  Iv.  301, 1829.  Konadte  had  orViogr,  Mcngite 
Brooke,  Pliil.  Mag.,  IL  x.  139,  1831.  Edwardsite  Shep,^  Ajd.  J.  ScL,  xxxii.  162,  1837.  Eremite 
Sliep^  ib.,  341,  1837.  Monazltoid  Htrra.,  J.  pr.  Ch.,  xL  21,  1847.  Urdif;  Forbvt  ^  DdhO,  Nyt. 
Mag.  f.  Nat,  xiiL  1856. 

Monoclinic.  6^=76°  U',  I^  7=93°  10',  0  A  14=138°  8' ;  a  :  J  :  c=: 
0-94715  :  1  :  1-0265.  Observed  planes :  (?,  rare ;  vertical,  i-i,  i-2,  /,  i-2, 
i-S  ;  clinodomes,  14,  24;  hemidomes,  1-t,  -1^;  hemioctahedral,  1,  -1,  i, 
1-2,  2-2,  3-3,  -2-J. 
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Norwich,  Ot. 

O  A  1-*=130"*  & 
O  A  -l-i=143  6 
O  A  »-*=103  46 
<?  A -1=133  39 
O  A  1=121  6 


448 


Watertown,  Ct 

0  A  -2-2=121"  18' 
0  A  2-J=119  10 

0  A  i-l=90 

1  A  1,  front,=106  36 
-lA-1,   "     =119  22 


Watertown,  Ct 


-2-5  A  -2-i,  front,=81''  4- 
U  A  -1-1=140  40 
i-i  A  l-t=126  8 
«•-*  A  1-1=100  13 
i4  A  2-1=98  6 
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540  OXYGEK  COMPOUNDS. 

U  A  -1-i,  top,=:93°  12'       i-i  A  1=118^  13'  1  A  7=138^  58' 

1-t  A  1  =  143  18  i4  A  -2-6=120  10  ^  A  24=150  50 

i-^  A  i-i^,  front,=65  42  -2-i^  A  24=152  56  t4  A  14=131  52 

i-i  A  7=136  40  -1  A  7=146  17  i-t  A  i-S=152  9 

i^  A -1=131  53 

Crystals  usually  flattened  parallel  to  i-i.     Cleavage :   O  very  perfect,  and 
brilliant.     Twins:  composition-face  0, 

K=5-5'5.  G.=4-9~5-26;  5-203,  N.  C,  Genth;  5*11,  Ural,  Koks- 
cliarof ;  5*19— 5-26,  urdite,  Forbes.  Lustre  inclining  to  resinous.  Color 
brownish-hyacinth-red,  clove-brown,  or  yellowish-brown.  Subtranspareut 
— subtranslucent.     Rather  brittle. 

Oomp^Ce,  La,  l)i,  thi)*  P.  The  later  analysis  of  Hermann  (1864)  gives  the  O.  ratio  for  Oe 
La,  t)i  to  Th  to  F=9  :  6 :  25.  Analyses :  1,  Kersten  (Pogg^  xlrii.  886) ;  2,  Hermann  (J.  pr.  (%^ 
zzxiu.  90) ;  3,  id.  (ih.,  xdii.  112);  4,  Darooar  ^Ann.  Gh.  Phys.,  HL  11  445): 

P        Th       Sn       Ce        La     An      Oa 

1.  Slatoust         28-50    17'96    2*10    26-f»0    23-40    1*88    1*68,  It  and  lil  ^.=101-49  Kersten. 

2.  •*  28-06     1-76     37-36    2741       tr.      1-46,  Mg  080,  *'e<r.= 99*69  Hermann. 

3.  "  28-15        tr.      85  86*  32-42     1-65     ,  fi  l'60=99-47  Hennann. 

4.  R.  OMco        28-6       46-7       24*1       ,  InsoL  1-6=100  Damour. 

*  Inelades  also  Bi  0. 

Thoria  was  detf^ted  in  monazite  both  by  Berzelius  and  Wohler,  though  not  by  Hennaiin.  Tm 
was  detected,  with  the  blowpipe,  by  Rose  in  the  American  monazite. 

Shepard  found  in  his  edwardaite  (L  a)  7*77  p.  a  zirconia,  4*44  £l,  3*33  Si,  with  56*58  Ce,  La, 
and  26*66  P ;  but  rejects  his  results  in  the  last  edition  of  his  Mineralogy,  referring  both  edwardsite 
and  eremite  to  monazite. 

Var. — The  crystal  affording  the  author  the  above  angles  (f.  447^  was  a  fine  one  with  polished 
faces,  well  calculated  for  accurate  measurements.*  Hermann  gives  the  angle /A  7=92*'  30  ;  Breit- 
haupt,  94-  36'. 

Descloizeaux  obteined  for  crystals  from  the  auriferous  sands  of  B.  Ghioo,  in  Antioquia  (Ann. 
Ch.  Phys..  HL  IL  445),  /a/=98''  20',  /At-t=l36*'  3o',  76**  15',  i-t A-l-i=127%  OA-l-t= 
129°  30',  -1  A -1  =  1 07''  (nearly),  -1  A  l-i=143'  4o'.  Kokscharof  has  measured  crystals  froo 
Mt  Ilmen  and  the  river  gauarka,  and  found  /A  7=98''  22'.  C7=76**  14',  0  A  2-^=119*  10\  0  a  U 
=  138**  9^,  1  A  1  =  119°  28',  ~1A-1=106*'  44',  0 A  l-t=143'' 2',  OA-l-t=r29''  69';  the  faces 
were  not  very  even,  and  his  results,  he  states,  were  therefore  not  very  exact. 

Pyr.,  etc. — B.B.  infusible,  turns  gray,  and  when  moistooed  with  sulphuric  acid  colors  the 
flnme  bluish-green.  With  borax  gives  a  bead  yellow  while  hot  and  colorless  on  cooling;  a 
saturated  bead  becomes  enamel-white  on  flaming.    Difficultly  soluble  in  muriatic  acid. 

Obs. — Monazite  was  first  brought  by  Fiedler  ft'om  the  Ural.  It  occurs  near  Slatoust  in  the 
Ilmen  Mtn.,  iu  granite,  along  with  flesh-red  feldspar;  also  near  the  river  Banarka,  in  the  Ural; 
near  Notero  in  Norway  (urdUe)j  in  crystals  sometimes  1  in.  across ;  at  Schreiberhau,  with  gado- 
linite  (0.=4'Si).  In  the  United  States  it  is  found  in  small  crystals  from  -,\'  to  f  in.  long,  with  the 
sillimanite  of  Norwich,  and  sparingly  with  the  same  mineral  at  Chester,  Gt.  A  few  minute  crystals 
(eremite  of  Shepard)  were  found  in  a  boulder  of  albitic  granite,  containing  also  a  few  minute  zircons 
and  tourmalines,  in  the  northeastern  part  of  Watertown,  Ot.  Good  crystals  are  obteined  with 
the  sillimanite  of  Yorktown.  Westehester  Co.,  N.  Y. ;  near  Oowder's  Mountain,  N.  C. ;  and  in 
gold  washings  on  Todd's  branch,  Mecklenburg  Co.,  N.  C,  with  garnet,  zircon,  and  diamond. 
Found  also  in  the  gold  washings  of  Rio  Chico,  in  Antioquia. 

Named  from  fxmi^u^^  to  be  solitary^  in  allusion  to  its  rare  occurrence. 

Monazitoid  Hermann  (J.  pr.  Ch.,  xl.  21).      This  mineral  is  monazite  in  crystallization  and 
external  characters.    H,=5.     G.= 5*281.     Hermann  states  that  the  brown  color  is  distinct. 
Hermann  obteined  in  his  analysis : 
P  17-94      Ce  49-35      La  21-80      6a  1*50      fi^  1*36,  subst.  like  tantalum  6-27,  %,  Fe  «r.=9711 

B.B.  infusible.    With  the  fluxes  like  monazite. 

497.  TuENERiTB  Zwy,  Ana  Phil.,  xviiL  241,  1828.    Tumerite  is  isomorphous  with  monazite. 
*  Am.  J.  ScL,  xjxiii,  70,  1838.    Fig.  8  in  that  article  is  zu-oou,  and  not  monazite. 
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and  like  it  in  clearage  and  color,  and  may  be  the  same  species. 
oTstals ;  the  original,  fVom  Mt  8orel  in  Dauphinj 
(naeasured  by  Levy,  Marignac,  Phillips,  and  Des- 
dolzeaux)';  later,  from  Santa  Brigritta,  near  Ruaras 
ID  the  Tavetsch  valley,  Alps  (measured  by  vom 
Rath).  The  aocompauying  profile  figure  is  from 
rom  Rath  (Pogg.,  cxii.  247),  but  reversed  in  posi- 
tion so  as  to  make  it  correspond  with  the  above ; 
moreover,  the  plane  of  perfect  cleavage  is  made 
the  hassal,  as  in  monazite,  instead  of  ^i,  that  so 
made  by  v.  Rath.  Some  of  the  angles  are  as 
follows:  thooe  unaccredited,  v.  Bath's  calculated 
results,  from  1-t  A  l=:Ur  23',  l-t  A  Iz^Wi"  44', 
i>i  A  1-<  =  131^  58';  those  with  Dz.  affixed,  Des- 
doizeaux's  ditto,  from  i-i  A  l-i=10o,  ui  a  1-1=120" 
31,  l-t  A  l-t  =96°  20';  those  with  M.,  P.,  L,,  af- 
fixed, measurements  by,  respectively,  Marignac, 
Phillips,  Levy: 


/A  7=93^  50' 
Oa  1-1=180  3 
OA-l-t=142  15 
OAf-t=102  42 
0  A -1  =  133  0 
0  A  1=121  15 
WA-1-»=140  27 

**  140  40  Dx. 

wAl-»r=127  15 

126  31  Dx. 
"  126  31  M. 

i-f  A  3-3=153  25 
"  153  17  Dx. 

"  158  52  P. 

"  162  55  M. 

MA  2-2=142  6 

141  15  M. 


«  A  7=186°  55' 

"       136  48  Dx. 

"       137  22  L. 

"  136  48  M. 
t<Af-2=154''  68' 
l-t  A  1=148  44 

"        148  30  Dx.,  P. 
-l-t*  A -1=149  86 

"  149  44  Dx. 

"  149  88  P. 

U  A  U=  99  24^ 

"  100  0  Dx. 

"  99  40  L. 

"  100  25  M. 

U  A  2-1=96  8 
*-tA-l  =  131  41 

"  131  55  Dx. 


«Al=19r  12V 

"        119  8  R. 
U  A  1  =  126  16  R. 

"        126  30  Dx. 

"         126  25  M. 
i-{  A  2-1=150  66 

"  150  49  Dx. 

»*  150  55  P.,  M. 

"  150  68  R. 

i-i  Al.i=131  58 

"  181  50  M. 

"  131  55  P. 

i-i  A  2-^=145  4:H 

"  145  57  Dx. 

"  146  10  P. 

"  145  63  M. 

1-tAl-i,  top,=86  4 


Tomerite  is  described  as  having  H.  above  4 ;  lustre  adamantine ;  color  yellow  or  brown ;  streak 
vhite  or  grayish ;  transparent  to  translucent.  Children,  after  some  imperfect  trials,  made  out 
ttiat  it  contained  alumina,  lime,  magnesia,  a  little  iron,  with  no  titanic  acid,  and  very  little  silica. 
At  Mt  Sorel  it  occurs  with  quartz,  albite,  orthoclase,  crichtonite,  and  octahedrite ;  and  in  the 
Tavetsch  valley,  with  quartz  crystal  and  octahedrite  in  talcose  schist. 

498.  TRIPHTUTB.    Triphylui  FucTis,  J.  pr.  Oh.,  iU.  98,  1834,  v.  319,  1835.    Tetraphylin 
Berz.,  Arsb.,  xv,  1835.    Perowskyn  K  NdrdenskiolcL 

Orthorhombic.  /A  7=98°;  O  A  1-1=129°  33',  Tschermak  ;  a:h:c=: 
1-211  :  1  :  1*1504.  Observed  planes  :  O  ;  vertical,  i-I,  /,  i-2;  domes,  |-i. 
M,  |-2 ;  1-i,  f-J. 

/A  /,ov.i-t,=82°  0  A  1-1=133°  32' 

/Ai-i=131  OAft= 

/A  i:-5=l62  30      OA  |-^= 

/  A  1-1=135  8       Oa  fi=130  54 

i-2  A  t-2=133  1-i  Al-z,  ov.  0,=87  4 

jt 

Faces  of  crystals  usually  uneven. 
Cleavage  :  0  nearly  perfect  in  unal- 
tered crystals.     Massive, 

H.=5.      G.=3-54  — 3-6  ;    3-545— 
3*561,    Bodenraais,   Oesten.     Subresin- 
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Norwich.  Bodenmais. 
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Oils.     Color  ffreenish-gray ;  also  bluish ;  often  brownish-black  externally 
Streak  grayiSi-white.     Iranslucent  in  thin  fragments. 

Oomp^ — (f%  Mn,  lii)'P,  Fuchs.  Oestec's  afialysis,  which  was  made  on  the  pure  minenL 
wholly  unaltered,  euBtaina  Fuchs's  formula.    0.  ratio  for  J'e+lifn,  Li  +  ila+Mg=2  : 1. 

Analyses:  I,  Fuchs  (J.  pr.  Gh.,  iiL  98,  ▼.  319);  2,  3,  Rammelsberg  (Fogg.,  Izxxt.  439);  4^ 
Buer  (Arch.  Pharm.,  Il.hii,  374);  5,  G,  0.  Wittstein  (Viert.  pr.  Pharm.,  i.  606);  6,  Gerlach<ZSL 
nal.  Ver.  Halle,  Ix  149j;  7,  Oesten  (Pogg,,  cviL  438);  8,  imperfect  anal,  by  Berzelius  and  X 
Nordenskiold  (Jahresb.,  xv.  211): 


P 

»e 

An 

»g 

(h 

Li 

Sa 

fi: 

ft 

fi 

1. 

Bodenmais 

41-47 

48-67 

4-70 

3-40 

0-53 

0-68=99-86  Fuchs. 

2. 

II 

89-35 

41-42 

9-48 

7-08 

1-07 

0-36 

1-28=99-98  Ramm. 

8. 

u 

40-72 

39-97 

9-80 



7-28 

1-45 

0-58 

0-26 

=100*05  Eamni. 

4. 

II 

«6-3« 

44-52 

6-76 

0-78 

1-00 

6-o9 

616 

119 

178 

=100-69  Baer. 

5. 

II 

4109 

36-61  11-40 

0-48 

6-47 

0-87 

<»-07Pe3-81 

L08=99-o3  Wirtst 

6. 

II 

40-82 

36-54 

906 

1-97 

0-68 

6-84 

2-51 

0-86 

=9816  GerL 

7. 

II 

44-19 

S8-21 

5-63 

2-89 

0-76 

7-69 

0-74 

0-04 

0-40 

=100-05  Oesten. 

8. 

Finland 

42'G 

38-6 

12-1 

1-7 

8-2 

=103-2  Bert 

The  excess  in  Uie  analysis  of  the  Finland  mineral  (tetraphyline)  is  supposed  to  be  owing  to  an 
incorrect  delerniinatlon  of  the  litbia. 

Pyr.,  etc. — In  the  closed  tube  sometimes  decrepitates,  turns  to  a  dark  color,  and  gives  off 
traces  of  water.  B.B.  fuses  at  1  '5,  coloring  the  flame,  beautiful  lithia-red  m  streaks,  with  a  pale 
bluish-green  on  the  exterior  of  the  cone  of  flame.  The  coloration  of  the  flame  is  best  seen  whea 
the  pulverized  mineral  moistened  with  sulphuric  acid  is  treated  on  a  loop  of  platinum  wire.  With 
borax  gives  aii  iron  bead;  with  soda  a  reaction  for  manganese.    Soluble  in  muriatic  acid. 

Obs. — Triphylite  oraurs  at  Rabensteiu,  near  Zwiesel,  in  Bavaria;  and  f.  461  is  from  a  large 
somewhat  distorted  Bavarian  crystal  in  the  cabinet  of  R.  P.  Greg,  Jr.,  having  the  appearance  of 
being  altered;  also  at  Keityo,  in  Finland  (perowskino  or  tetraphyline) ;  Norwich,  Ma8.s. 

On  cryst,  Tschermak,  Ber.  Ak.  Wien,  xlvii.  282;  R.  P.  Greg,  this  Min.,  40«,  1854;  Dana,  ib. 

Named  from  roif,  three-foldj  and  ^vAri,  family^  in  allusion  to  its  containing  three  phosphates.        i 

Alt. — Triphylite  and  triplite,  like  other  minerals  containiDg  protoxyd  of  manganese,  undergo  | 
easy  alteration  by  oxydation  and  hydration ;  and  the  former  also  by  losing  its  alkalies.  The  a«s- 1 
quioxyd  of  iron  in  Wittstein's  analysis  (anal.  5)  is  thus  accounted  for.  The  following  have  come  i 
from  the  alteration  of  one  or  the  other  of  these  minerals.  i 

A.  Uetergsttb.  Heteposite  AUuaud,  in  an  Art.  by  VauqueHiij  Ann.  Oh.  Phys.,  xxx.  2.4,  1825. 
Heterosite,  Heterozite,  Alluaud^  Ann.  Sci.  Nat.,  viii.  846,  1826. 

Cle'avable  massive  and  lamellar ;  cleavage  stated  to  be  in  three  directions,  unequal,  affording 
an  oblique  prism  of  1 00°-101^  H.=5-6~G ;  6.=3-52,  or  3-39  after  further  alteration,  Dnfrencj; 
lustre  resinous,  or  like  that  of  apatite;  color  greenish-  and  bluish-gray,  becoming  violet  and  sub- 
metallic  on  exposure.  Soluble  in  acids,  with  a  slight  residue  of  silica.  B.B.  fuses  to  a  deep  brown 
t>ubnietallic  enamel.  Found  In  pegmatyte  near  Limoges,  Dept  of  Haute  Vienne,  France,  and  espe- 
cially at  the  quarries  of  Hureatix.  Named  heteroniie  from  e  fpo(,  other  or  different,  but  misspelt  bj 
Vauquelin. 

B.  PSEUDOTBIPLITB  Blum,  Orykt.,  2  Aufl.,  537,  with  anal,  by  Delffs.  Resembles  triplite;  but 
occurs  incTusting  triphylite  at  Rabenstein,  Bavaria,  to  the  alteration  of  which  its  formation  is 
owii  g. 

C.  Alluauditb  Damxmr^  Ann.  d.  M.,  TV.  xiii.  341,  1848  [not  Alluaudite  Bernhardi\  In 
nodules,  or  massive,  with  three  rectangular  cleavages  as  in  triplite,  two  rather  easy,  the  other 
less  so.  H.=4— 5;  G.= 3-468,  Damour.  Color  brown,  Irownish-red  at  the  edges  by  transmitted 
h'ght ;  powder  brownish-yellow.  B.B.  fuses  easily  to  a  black  magnetic  globule.  Dissolves  in 
muriatic  add  with  evolution  of  chlorine.  Supposed  to  be  altered  triplite,  and  comes  fh>m  Chaiir 
teloube,  near  Limoges. 

D.  AUdrad  Triphylite  from  Norwich,  Mass.  The  Norwich  mineral  is  found  only  in  crystals,  some 
an  inch  long  and  wide,  associated  with  spodumene  in  quarts.  Tlio  crystals  vary  much  in  theii 
angles ;  the  faces  are  smooth  but  hardly  polished.  The  following  angles  were  obtained  by  tb€ 
author  from  8  crystalH  (the  right-hand  t-2  is  ii«re  accented): 


i.5  A  f.2' 
t-2  A  f-l 
i.2  A  t-« 

OAM 
^2  AM 


L  IL  IIL  IV.      V.       Yl.     VIL     VHL 

128''     13r-132'     127M30i''  130^     126*     134'     128*     130' 

118  113  108      108 

121i-l22  120       115       118-119 

LSI  129-132 

101^-102  r^^^^T^ 
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L       IL 

ITT. 

TV. 

<.»•  A  U 

iisr 

110° 

110'-112o 

1-3  (or  ut')  A  / 

159'     162 

OAobtoseedgeof/ 

j    94-97 
'     86-87 

86 

90 

/A/ 

93 

93*     100*       90* 
Se*"  80        90 

liasy  of  the  cfjrtals  have  a  monodinic  form,  while  others  are  orthorhombic ;  but  the  latter  ia 
the  normal  form ;  the  obliquity  having  resulted  from  some  movement  in  the  enclosing  rock  after 
the  crystals  were  made.  They  closely  resemble  in  form  the  crystals  from  Bavaria.  Cleavage  not 
distinct  Color  black;  f^treak  brownish-red;  opaque;  brittle;  H.=6-5;  Gr.=2  876,  Craw.  Id 
composition,  quite  near  alluaudite,  as  observed  by  Mallet.  Brush  found  the  interior  of  a  crystal 
true  triphylite,  with  color  grayish-green;  H-=5,  and  G.=3-6H4  (Am.  J.  Sci.,  II.  xxxiv.  402). 

Analyses:  1,  Dufrenoy  (Ann.  Ch.  Phys.,  xli.  342);  2,  Ramraelsberg  (Pogg.,  Izxxv.  439);  8,  Fuchs 
(J.  pr.  Ch.,  iiu  98,  v.  319);  4,  Delffs  (L  a);  5,  Damour  (L  a);  6,  7,  W.  J.  Craw  (Am  J.  Sci.,  II. 
iL  99);  8,  J.  W.  Mallet  (ib.,  xviii.  83): 

P       Pq     Sn      fe      3*n    Oa     Li     H      Si 

1.  limoges,  HOeroaiU         41  77 34-89  17-58 4-4«)  0-22=98-85  Dufr^uoy. 

1       **  "  82-18  31-46  80-01 6-85    =IOORamm. 

3.  Babenstein,  I^aidoir.     3670  4817    8-94  5  30  1-40=99-51  Fuchs. 

4  '*  "  36-71  6100     8-07 4-62 ^,  ins.  0  70=100  D. 

5.  AUuaudiie  41-26  26*62     1-06    2308 2  65  0-60,  :5ra  5*47 =99*7:1  D. 

ft.  Norwich,  M««8.  41-85  27'36  24*70 1*97  2-27  2-i)7   ,  Mg  <r.,  insol  029 

=  100-0 1  Craw. 
7,       "  "  44-64  26'02  2330 1-61  2-20  2*07    ,  Mg  tr.,  iusol.  0-30 

=  100-14  Craw. 
t       "  "  (1)43-04  29-50  2-2-69 0-09  1-79  2  05    ,Mg0-73=99-79M. 

BsterosUe.  by  Rammelsberg's  analysis,  gives  the  O.  ratio  for  bases,  add,  and  water  18*67  : 
18-13  :  5-64^  and  was  made  on  a  brownish-violet  specimen  having^  G.=8-41 ;  by  Dufr^noy's,  3  : 
6:1.  PseudoiripUie  corresponds  nearly  to  9  :  10  :  2.  AUuaudiie  gives  approximately,  suppos- 
bg  the  manganese  to  be  protoxyd,  as  stated  in  the  analysis,  for  the  0.  ratio  for  It,  n,  1^,  JA= 
5:6:18:2;  and  the  Norwich  mineral  1  :  9  :  15  :  1.  It  is  useless  to  write  formulas  for  these 
compounds  until  the  state  of  oxydation  of  the  iron  and  manganese  has  been  more  precisely  ascer- 
tained :  and  even  then  they  are  of  little  value,  as  the  mineral  in  the  altered  state  is  probably  a 
mere  mixture. 

Melaxchlob  Fuchs  (J.  pr.  Ch.,  xvil  171)  is  altered  triphylite  according  to  Sesmann  (this  Mln., 
4tli  ed..  313)  It  is  a  phosphate  of  iron  fh>m  Rabenstein,  contaibing,  in  100  parts,  88*9  sesquioxyd 
and  3*87  protoxyd  of  iron,  besides  protoxyd  of  manganese,  and  9  to  10  p.  c.  of  water;  it  occurs  on 
triphylite.     The  name  alludes  to  its  blackish-groen  color. 

499.  TRTPUTB.  Phosphate  natif  de  fer  melang^  de  manganese  (fV.  Limoges)  Vauq.j  J.  de  M., 
xl  295,  1802,  Ann.  Ch.,  xiL  242,  1802.  Eisenpechers  pt.  Wem.j  1808.  Manganese  phosphate 
LucaSy  TabL,  i.  169,  1806.  Phosphorroangaii  Karst,  Tabl.,  72,  1808.  Manganese  phosphate 
ferrifi^,  K,  TabL,  1809.  Triplit  ffauanuj  Handb.,  1079,  1813.  Eisenapatit  Fuchs^  J.  pr.  Ch., 
zriiL  499,  18H9.  Zwiselit  Brei'h.^  Handb.,  il  299,  1841.  Phosphate  of  Iron  and  Manganese. 
Zwieaelit  Ghek,  Syn.,  244,  1847. 

Orthorhombic.  Imperfectly  crystalline.  Cleavage:  unequal  in  three 
directions  perpendicular  to  each  other,  one  much  the  most  distinct. 

H.=4— 6-5.  G.=3-44— 3-8;  3*617,  fr.  Peilau,  Berg.  Lustre  resinous, 
inclining  to  adamantine.  Color  brown  or  blackish-brown  to  almost  black. 
Streak  yellowish-gray  or  brown.  Subtranslucent — opaque.  Fracture  small 
conchoidaL 

Oomp.— ft'P-hBP,  V.  Kobell,  with  ft  in  anal  8  ssjf'e+lliln,  and  R=l  Ca  +  2Mg  +  3Pe, 
vhich  g^ves  for  the  percentage  composition,  Phosphoric  acid  82*7,  protox.  irou  16*6,  protox.  man- 
pnxesuQ  32*2,  iron  6*4,  magnesium  1'8,  calcium  1*5,  fluorine  8*8=100.  Analyses:  1,  Berzelius 
(Scbv.  J^  xxyiL  70);  2,  Bergemann  (J.  pr.  Ch.,  Ixxix.  414);  3,  v.  Kobell  (J.  pr.  Ch.,  xoii.  390);  4^ 
Fuchs  (J.  pr.  Ch.,  xviiL  499);  5,  Eammelsberg  (4th  Suppl,  247): 
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1   Limoges 

2.  Peilau 

3.  Schlackenwald 

4.  Zwieselite 

5.  " 


P        te      Mil     Mg    fia      iSfa         Fe     Si     P        fi 

32-8      31-9     82-6     3-2* =100'5  BerrelnUi 

32-76    31-72  30*83  032  1-19     0-4l'»       1-66  0-23   l-28=HK>-29  Bergem. 

83-86    26-98  30-00  305  220 t<r.  S'lO   =  1 04' 1 8  KobelL 

[35-60]  35-44  2034 *e4'76  068  8-18   =100Facha. 

80-83    41-42  23-25 6*00   =lu0  Eamm. 


Phosphate  of  lime. 


'WIthi 


iUO, 


Von  ICobell's  analysis  becomes,  on  combining  the  fluorine  with  Fe,  Ca,  Mg,  P  83*85,  te  19  86i 
lin  80*00,  Pe  5-54,  Mg  1-83,  Ca  1-57,  P  8-10=100*75. 

Pyr.,  etc. — B.B.  fuses  easilj  at  I  -5  to  a  black  magnetic  globule ;  moistened  with  salpharic 
add  colors  the  flame  bluish-green.  With  borax  in  O.F.  gives  an  amethystine  oolored  glass  ^maoi 
ganese) ;  in  R  P.  a  strong  reaction  for  iron.  With  soda  reacts  for  mang^ese.  With  sulphurk 
acid  evolves  fluohydric  acid.    Soluble  in  muriatic  acid. 

Obi. — Pound  by  Alluaud  at  Limoges  in  Prance,  in  a  vein  of  quartz  in  granite,  aocompaoie4 
by  apatite ;  occurs  also  at  Peilau  in  Silesia. 

Zwieadiie^  a  dove-brown  variety,  was  found  by  Puchs  near  Rabenstein.  1  league  from  Zwiewlj 
in  Bavaria,  in  quarts  (G.=:3'97  Puchs).  Pud  is  in  his  Mineralogy  suggests  its  relation  to  triplit^ 
It  is  stated  to  have  a  rather  perfect  basal  deavage;  a  brachydiagonal  little  distinct;  and  a  pii^ 
matic  parallel  to  a  prism  of  1 29**  very  imperfect 

Alt. — Often  occurs  coated  with  oxyd  of  manganese  as  a  result  of  its  alteration. 

BOO.  HOPEITB.    Brewster,  Trans.  R  Soc.  Edmb.,  x.  107,  1826.    Prismatoidischer  Zinkphyffii 

BreUh.,  Char.,  88,  1832. 

Orthorhombic.   /A  7=101^  (9  A  l-t=i33°  19',  Levy ;  a:h:  o=l-O607 
1  :  1'2131.     Observed  planes  as  in  the  annexed  figure,  with  also  2-1,  S-l, 
and  i-i. 
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6>/^  14=138°  60' 
1-t  A  1-t,  ov.  (9,=97 
O  A  2-z=119  47 


2  A  2,  brach.,=87°  3' 
40  2  A  2,  maer.,=106  36 

2  A  2,  ba8.,=140 


II 


Cleavage :  i-?  highly  perfect. '  Plane  0  striated, 
reniform  masses,  and  amorphous. 


Also  ii| 


H.=2-5--3.      G.=2-76— 2-85.      Lustre    vitreous: 


somewhat   pearly, 
when    compact, 
cent. 


Color  grayish-white;    reddish-browt 
Streak  white.      Transparent — traiishi 


^ 


Pyr.,  etc, — Dissolves  without  effervescence  in  muriatic  or  nitric  add 

and  is  slowly  affected  by  sulphuric  add.    B.B.  gives  out  water,  and  the^ 

melts  with  difficulty  to  a  clear  colorless  globule,  tinging  the  flame  green 

The  globule  obtained  with  borax  remains  clear  on  cooling.     With  soda  it  affords  a  scoria  wbic^ 

is  yellow  when  hot,  and  gives  out  copious  fumes  of  zinc  and  some  of  cadmium.    The  fused  mid 

eral  forms  a  fine  blue  glass  with  a  solution  of  cobalt.     Hopeite  is  supposed,  therefore,  to  be  \ 

hydrous  compound  of  phosphoric  ucid  and  oxyd  of  zinc,  with  a  small  portion  of  cadmium.    ^ 

t^ordonskiold,  Jahresb.,  v.  198,  1825. 

Obs.— Found  in  the  calamine  mines  of  Altenberg,  near  Aix  la  Chapclle.  j 

Named  in  honor  of  Prof  Hope  of  Edinburgh.  I 

The  angle  of  i-i  A  ^-i  in  hopeite  is  near  t-2  A  i-2  in  flscherite.  | 

601.  BERZEUITB.  BerzeUit  Kuhny  Ann.  Ch.  Pharm.,  zxxiv.  211,  1840.  ICagnesian  Pha^ 
maoolite  Dana,  Min.,  239,  1844.  Ghaux  arseiiiat^  anhydre  Jh^fr.  Berzelit  ffaid^  Handb.,  49^ 
1845.     Kuhnite  B.  &  M.,  Min.,  481,  1862. 

Massive,  with  cleavage  in  one  direction. 

II.=5— 6.     G.=2-52.     Lustre  waxy.     Color  dirty-white  or  honey-yel 
low.     Brittle. 
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Oomp^Oa,  Jil^,'  lin)"  is*     0.  ratio  for  ft,  3s=l  :  H.    Analyses  :  Kiihn  (L  c,): 


Is 

Ca 

Mg 

Mn 

ign. 

1. 

68-61 

23-22 

1568 

2-lS 

080=99-84  Kuhn. 

2. 

66-46 

20-96 

]6-61 

4-26 

2'96,  insol  0:^3=100-47  Kiihn. 

Another  partial  analysis  gave  ()&  21 '31,  Mg,  ftn  17*07. 

l-yr.,  etc. — B.B.  infusible,  but  turns  gray.  With  soda  on  charcoal  gives  an  arsenical  odor, 
vrith  soda  on  platinum  foil  fuses  with  efferresoenoe,  and  gives  a  manganese  reaction.  Soluble  in 
nitric  acid. 

Obs.-'Occurs  at  Longban  in  Sweden,  with  iron  ore  and  granular  dolomite. 

502.  OARMlNxTE.    Carminspath  Saridberger,  Pogg.,  Ixxz.  391,  1859.    Carmine  Spar.    Car- 

minite  Dana,  Min.,  410,  1854. 

Orthorliombic.  In  clusters  of  fine  needles.  Also  in  spheroidal  forms 
vith  a  columnar  structure.  Cleavage  parallel  to  the  faces  of  a  rhombic 
)rism. 

II.=2"5.  G.=4"105.  Lustre  vitreous,  but  cleavage  pearly.  Color 
larinine  to  tile-red',  powder  reddish-yellow.     Translucent.     Brittle. 

Comp.— O.  ratio  for  l*b,  Pe,  Xsrrlf  :  9  :  17  ;  or  for  bases  and  acid  2  :  3,  or,  less  nearly,  3  :  5. 
andborger  and  Muller  adopt  the  latter,  and  write  the  formula  Ph*  As  +  5  3Pe  As.  Analysis  by 
-  Muller  (Pogg.,  ciii.  346): 

Is  4911  Pe  30-29  l»b  24-65 =108-96. 

Pyr.,  etc.— B.B.  on  charcoal  fuses  easily  to  a  steel-gray  globule,  giving  out  arsenical  vapors; 
ith  soda  a  globule  of  lead,  and  with  borax  an  iron  reaction.  Heated  in  a  glass  tube  no  change. 
)Iuble  in  nitric  add. 

Obs. — From  Horhausen  in  Prussia,  12-16  m.  N.E.  of  the  town  of  Neuwied  on  the  Rhine,  with 
tudanttto  and  quartz  in  a  mine  of  limonite. 

503.  AMBLTOONmi.    Amblygonit  BreUk,,  Hoffm.  Min.,  iv.  b,  159,  1817,  Handb.,  483. 
Triclinic.     Observed  planes  as  in  the  annexed  figure,  pana. 


/A  7"=  73°  20' 

O  A  -2-1=105 

(9  A  T;  back,=87  40 

OAr=in  30? 

0AedgeI/I=7S  30? 
0  A  2-t=105  20 


/A  i-t=135°  30' 

/Ai-2=165  30 

/'  A  t-2=97  60 

/A  2-1=107  30 
U  A  2-t,  ov.  7, =142  30 
t-t  Al-t,  adj.,=131  60 
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eaviicre :   0  perfect ;  i-i  nearly  perfect,  angle  between 

?se  cleavages  104^°;  also  /  imperfect.  Usually  massive, 

avable  ;. sometimes  cohimnar. 

H.=6.      G.=:3— 311;  3-046,  Hebron,  Brush.    Lustre 

irly  on  face  of  perfect  cleavage  (6^) ;  vitreous  on  i-i,  less 

•feet  cleavage-face;  on  cross-fracture  a  little  greasy. 

lor  pale  inountain  or  sea-green,  white,  grayish,  brownish-  Hebron^.  Mo. 

ite.      Subtransparent — translucent.     Fracture  uneven. 

tical  axes  very  divergent ;  plane  of  axes  neai-lv  at  right  angles  to  i-l ; 

3ctrix   of  the  acute  angle  negative,  and  parallel  to.  the  edge   O'/irl] 

5cL 

'^mp. — ^Perhaps  (^{tii,  S^a)'+|  Si)*  P,  with  one-ninth  of  the  oxygan  replaced  by  fluopne. 
lyse?:    1,  Benselius  (Gilb.  Ann.,  bcv.  821);  2,  Rammelsberg  (Pogg.,  bdv,  2ji5,  Min.  Chi,  359i 
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p 

Xl 

Li 

*a 

& 

P 

1.  Ohursdorf                       66-69 

3.V69 

9-11 

Berz. 

2.  Arasdorf;  G.=3-ll  (})  47-68 

36-88 

6-68 

8-29 

0-43 

8-11  =  10*2*97  Ramm. 

In  three  trials  the  alumina  was  found  to  be  86*26.  86*62,  and  36*89  p.  c.  Rammelsberg  dedao 
theformiJa(*l»P*+B*P*)+(Al'F«+RF),  R  standing  for  lithium  and  sodium :  Rose  writes(2] 
t+2  3klP)+(Al'F«+Al«0»). 

P3rr*,  etc. — ^In  the  closed  tube  yields  water,  which  at  a  high  heat  is  acid  and  oorrodes  ti 
glass.  B.B.  f\ises  easily  (at  2)  with  intumescence,  and  becomes  opaque  white  on  cooling.  Colors  t] 
flame  ycIlowish-red  with  traces  of  green ;  the  Hebron  variety  ^>es  an  intense  lithia-red  ;  mos 
tened  with  sulphuric  acid  gives  a  bluish-green  to  the  flame.  With  cobalt  solution  assumes  a  dw 
blue  color  (alumina).  With  borax  and  salt  of  phosphorus  forms  a  trauspazent  colorless  gia.- 
In  fine  powder  dissolves  easily  in  sulphuric  acid,  more  slowly  in  muriatic 

Obs. — Occurs  at  Ohursdorf  and  Amsdorf^  near  Penig  in  Saxony,  where  it  is  associated  wi 
tourmaline  and  garnet  in  grranite :  also  at  Arendal,  Norway.  In  the  U.  States,  in  Mainei,  at  Hebro 
imbedded  in  a  coarse  granite  in  masses,  sometimes  well  crystallized,  with  lepidolite,  albite,  quartz,  re 
green,  and  black  tourmaline,  apatite,  and  rarely  cassiterite ;  also  at  Mt.  Mica  in  Paris,  8  m.  fro 
UebroD,  with  tourmaline.  The  Hebron  crystals  have  rather  rough  faces,  admitting  only  of  appro] 
mative  measurement,  and  are  occasionally  1  in.  thick  and  2  in.  long  ^  Am.  J.  Sci.,  IT.  xxxiv.  :i4^ 
The  angles  above  are  from  measurements  by  the  author  of  Hebron  crystals.  Desdoizeaiix  o 
tained  from  the  cleavages  of  the  Hebron  mineral  0{p)A  i-%  (wi)=lu6" ;  0  (p)  A  /(<>=88''  3i 
/(O  A  t-i  (wi)=136'  (0.  R.,  Ivii.  367.  Pogg.,  cxxiil  188). 

The  name  is  from  ditSX^^  bluni,  and  y^w,  angle, 

604.  HBRDBRITB.    Herderite  iTotd,  PLiL  Mag.,  iv.  1,  1836.    AHogonii  Bniih^  Uib.,  3 

1880,  Ohar.,  78,  1882. 

7a  7=115°  53',  6>AM=146°  61';  a:hic=0-67S3 
1  :  1"5971.  Observed  planes  as  in  the  annexed  figuji 
with  also  3,  4,  and  6-J. 


(9  A  1=141°  19' 
O  A  3=112  35 
O  A  f  t=147  30 


1  A  1,  mac.,=141°  17' 
1  A  1,  brach.,=116  3 
O  A  /=90 


Cleavage :  /interrupted.    Surfaces  /and  1  very  smoot] 

and  deRcately  lined  parallel  to  their  edge  of  interse 

tion. 

H.=5.     G.=2'985.     Lustre  vitreous,   inclining  i 

subresinous.  Streak  white.  Color  various  shades  u 
yellowish-  and  greenish-white.  Translucent  Fracture  small  conchoida 
very  brittle.     Index  of  refraction  1*47. 

Oomp. — ^Probably,  according  to  trials  bj  Turner  and  PUttner,  an  anhjdrooa  phospliate  i 
alumina  and  lime  with  fluorine. 

Vjr^  etc.— B.B.  fuses  with  diiBculty  to  a  white  enamel;  becomes  blue  with  icobalt  solutio 
Dissolves  when  finely  powdered  in  muriatic  add. 

Obi. — ^Yery  rare  at  the  tin  mines  of  Ehrenfriedersdorf  in  Saxony.  Besembles  the  asparagi 
rariety  of  apatite. 

Named  after  Baron  von  Herder,  director  of  the  Saxon  mines. 


606.  MONIMOUTB.    Monimolit  L.  J.  IgMram,  (EfV.  Ak.  Stockh.,  2806,  2St. 
Tetragonal.    In  octahedrons.    Also  massive  and  incrusting. 
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H.=4'5— 5.     G.=:5'94.      Lnstre  submetallic,  greasy.    Color  yellow. 
Powder  citron-yellow.     Fracture  granular. 

Oomp.— (^b,  te,  An,  fla,  Sg)*  Sb,  but  mamly  antimonato  of  lead. .  Analysia:  Igelslrom  (L  c.) : 

gb  40-29  ^b  42-40  ^e  ftn  6-20  Ca  7  59  Ag  8  26=99'73. 

Pyr.,  etc— B.B.  on  charcoal  gives  a  malleable  lead-colored  globule,  which  in  O.F.  gives  a 
white  coating  of  antimony,  and  nearer  the  assay  the  yellow  of  oxyd  of  lead.  Insoluble  in  strong 
acids,  or  with  carbonated  or  caustic  alkalie^  even  on  fusion.  Reduced  by  hydrogen  gas  at  a  red 
beat ;  becomes  soluble  lu  acids. 

Obs« — Occurs  with  tephroite  at  the  manganese  mine  of  Paisberg,  in  Wermland,  Sweden. 

506.  ROMETTB.    Romeine  Ikimour,  Ann.  d.  M.,  TIL  zx.  247,  1841 ;  Y.  ill  179,  1853 

Tetragonal.  In  octahedrons,  near  the  regular  octahedron  in  form ;  1  A 1, 
basal,  110^  50'— 111°  20' ;  over  the  summit,  68°  10'— 69°  10'.  Occurs  in 
groups  of  minute  crystals.     Cleavage  none. 

H.  above  5*5.  G.  in  grains,  4*714 ;  in  powder,  4-675.  Color  hyacinth 
f>r  honey-yellow. 

Oomp^— li>  SbC,  SbO*  Damour=AxLtun6ny  62*24,  oxygen  16*32,  lime  21*44=100.  Analysia 
)y  Damour  (L  a,  1853) : 

O  15-82         Sb  62*18    Fe  I'Sl    An  121     Ca  16*29  Si  soL  0*96    insoL  l*90=99-67, 
>rSb  0*40-79    Sb  0»  36*82    f'e  1 70  1*21  16*29  0*96  l-9u=99-67. 

In  his  eartier  analysis  (1841)  Damour  obtained  Sb  0'  79*31,  te  1*20,  Hin  216,  Oa  16*67,  Si  soL 
•*64=9y98. 

Pyr.,  etc — B.6.  fuses  to  a  blackish  slag.  With  borax  affords  a  colorless  glass  in  the  inner 
tame^  a  violet  in  the  outer  ^manganese).  With  soda  on  charcoal  gives  white  antimontal  fumes 
nd  globules  of  metallic  antimony ;  fused  on  platinum  foil  with  soda  gives  a  blcdsh-green  man- 
;anate.    Insoluble  in  acids. 

Oha. — ^Bomeite  was  found  by  B.  de  Lom  at  St.  Marcel  In  Piedmont,  in  small  nests  or  veins  in 
be  gangue  which  aooompanies  manganese,  oonsisting  in  part  of  feldspar,  epidote,  quartz,  limonite, 
nd  greenovite^ 

Xamed  by  Damour  (noi  by  Dufr^noy)  after  the  crystallographer  Rom^  de  I'lsle. 

07.  ABffMIOIJTB.  Antimonite  de  Morcure  DomeykOt  Ann.  d.  M.,  IT.  vi.  183,  1844  Cina- 
brio  snbido  Zhmeyho^  Min.,  168,  1845.  Ammiolito  ikma^  Min.,  534,  1850.  Antimoniato  de 
oobre  con  dnabrio  terroso  DoTneyko,  Min.,  129,  1860. 

Earthy  powder.     Color  deep  red,  scarlet. 

Oomp«— Results  variable ;  but  regarded  as  antimonate  of  copper  mixed  with  cinnabar  and  with 
her  impurities.  Analyses  by  Domeyko  (Min.,  129,  1860)  of  the  material  obtuned  iu  the  earliest 
Tt  of  a  process  of  levigation : 


Sb 

Cil 

Hg 

S 

9e 

quartz   fi  and  loss. 

24*1 

16*9 

19*9 

8*3 

2*2 

24-8            8*8 

29*6 

15-6 

23*6 

3*3 

3*1 

8*1           16*9 

28*1 

18*1 

19*8 

31 

11 

aivot  has  found  in  a  similar  substanoe  from  CSiili  (Ann.  d.  M.,  Y.  vl  556),  Sb  86*5,  Cu  12*2, 
r  22-2,  Te  14^8,  Fe, S  in,  quartz  2*5,  0  and  loss  126,  and  observes  that  his  result  indicates 
(  preaenoe  of  tellurid  of  mercury  and  antimonic  acid  along  with  antimonate  of  copper. 
Pyr^  etc — Effervesces  with  nitric  add,  without  loss  of  color ;  but  loss  of  color  by  action 
muriatic  acid,  and  an  abundant  deposit  of  white  antimonic  add.  Heated  in  a  m  itrass,  a 
>limate  of  mercury. 
>ba« — ^Found  in  many  of  the  Ohilian  mines,  filling  cavities  in  the  quartzose  or  argillo-femigi* 
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turns  gangae  of  the  inercarial  tetrahedrite,  and  in  thd  pores  of  the  izftperf^eUy  ccHO^wdt  totrafiedr 
itself,  and  has  proceeded  Arom  the  decomposition  of  this  mercurial  ore. 

Named  from  ^/i/fiof,  vermiUon, 

F.  Field  has  analyzed  a  red  earthy  substance  fVom  Tambillos,  near  Ooquimbo.  Chili,  and  ma 
it  a  compound  of  antimonite  of  mercury  and  sulphantimonite  of  mercury ;  but  there  is  mu 
nnoertainty  over  his  res  tis.    He  obtamed  (Q.  J.  Ch.  Soa,  xii.  27): 


Sb 

S 

Hg 

Pe 

15[ 

quartz 

14-21 

6-43 

34-42 

2-68 

4-46 

86-50=96-70. 

16-26 

6-98 

37-94 

2-94 

4-98 

29-78=96-88. 

He  takes  the  loss  as  partly  oxygen,  and  thus  makes  Sb  0',  Sb  S*  HgO,  HgS  as  the  oonstil 
ents.    The  material  is  probably  a  mixture  o.  cinnabar,  eta 


APPENDIX. 

608.  Absenatb  of  Nickel  (Nickelerz,  l^i*  %s,  G.  Bergemann^  J.  pr.  Ch.,  Ixzr.  239,  1 85 
Crystalline  massive  or  amorphous.  H.=:4.  G.  =4*888.  Color  dark  grass-green  to  brownish 
spots  where  amorphous ;  streak  lighter. 

Formula  given  by  Bergemann  (I  c.)  ^i*  As = Arsenic  acid  88'0,  oxyd  of  nickel  62-0=  1( 
.  His  analysis  afforded : 

Is  86-67        P  0-14        Si  62-07        Oo  0-64        Cu  034        Bi  024        Fe  6-. =99-90. 

Unaltered  in  the  closed  tnbe.  6.B.  on  charcoal  affords  arsenical  fumes ;  with  borax  in  R 
gives  a  gray  bead  (nickel) ;  with  soda  on  charcoal  gives  off  arsenical  fumes  and  yields  a  magne 
mass.    From  Johanngeorgenstadt,  along  with  the  following,  nickel  oxyd,  and  native  bismuth. 

509.  AssENATB  OF  Nickel  (Nickelerz,  5ri*  2s,  0,  Bergtmami,  J.  pr  Ch.,  Ixxv.  289,  165' 
Amorphous.  H.=4.  G-. =4-982.  Color  sulphur-yellow.  Formula  ^i^ As,  Bergemann, =Arse^ 
and  50*5,  Jf^i  49*6=100.    Analysis  by  Bergemann  (L  a) : 

Ss  60-68  P  <r.  Si  48-24  Co  0*21  6u  0-57  Bi  0-62=100-17. 

Like  the  preoedmg  in  pyrognostic  characters.  Oocars  at  Johanngeorgenstadt^  with  the  |i[| 
ceding. 


n.  HYDROUS  PHOSPHATES,  ARSENATES,  ANTIMONATES. 

AKRANGE^ENT  OF  THE  SPECIEa 

A.  Phosphatis  and  Absbkates  of  Bases  in  thb  Pbotoztd  otatr. 

L  STBUvxtB  group.    Contam  ammonia.    0.  ratio  for  bases  and  acid  3 :  6. 

516.  STEHOORrra  ttSra+JNH*0  +  iH)«P+8:fi[       Pe|e,|(iNa+iAm  +  iH),+4i 
616.  Struvitb  (|Ag+iNH*0)»P+12l5[  (PO),|e.|(iAm,  +  |Mg)8-hl2aq 

IL  HAIDINGERITE  GROUP.    Contain  lime.    0.  ratio  3  :  6.    Orthorhombic^  with  a  pd| 
diagonal  cleavage. 

517.  llAiDDrGBirra  (|Oa+4l5[)»lsH-8fl[  (A8e)9|e«||(|6a+iH,),+3aq 
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54*9^ 


HI.  PHAHlfA  OOLITE  GBOIJP.    Contain  lime  or  magnesia.   O.  ratio  3  :  5.    Monodinio^  witi^' 
a  pearly  clinodiagonal  cleavage. 


518.  Brdbhitb 

519.  Ketabrushitb 

520.  PUABMAOOUXB 

521.  ChUBOHITB 

522.  MisasBsam 

523.  RaSSLESm 


(»Ca.+ifi[)»P+4fi 
(|Ca+ifl)*P+3ft 
(|0a+iIl)»Xs  +  6fi 
(Ca,Ce)«P+4fl 
Hg'lshS^L 


(Pe).|e.|(»ea+iH,)«+4aq 
(Pe),|e.|{|ea4-iH,).+3aq  ' 

(A8e),je«|(|ea+iH.),H-6aq  ■ 
(Pe)4e«|(ea,ee),+4aq 

(Ase)«|e.|Mg,+  8aq 

(As  e),|eo|(|  Mg+i  H.),  + 12  aq 


IV.  VIVIANITB  GROUP.    Contain  iron,  manganese,  nickel,  oobalt>  or  zina 
MonodiniCy  with  a  pearly  clinodiagonal  cleavage. 


0.  ratio  3    (k 


►24.  VlVIANITB 

25.  Stuflesitb 

26.  EaTTHBTTE 

27.  AlTNABBItOITB 

29.  CABREttTTB 

30.  KoTraanB 

31.  HUREAULITB 


*e"P  +  8lt 
f'e'^+Aaq 
Co^ls  +  Slt 
Si'Xs  +  Sfl 
(]S"i,Co,Mg)»ats  +  8fi 
(2n,Co,Si)''l8+8fl 
(i;in,*e,fi)»PH-2ft 


(P0)a|0.|Fe,H-8aq 
(Ase),|efl|Fe,+naq 
(A8e)3|ee|eo,+8aq 
(AsOjaiealltlg+Saq 
(As  e)8|eo|(Ni,  eo,  Mg),  +  S  aq 
(As  e),|e.|(Zn,  eo.  Ni),+8  aq 

(P  e),iea|(Mn,  Fe,  HO.H-2  aq 


r.  CHONDRARSENITE  GBOUP.    Contain  manganese.    0.  ratio  1:1?    Ko  cleavage  ob- 
served. 


12.    CUOHDBABSENIIB       Hn*l8+2i]G[ 


Ass|Oio|Mn»  +  2iaq 


VI.  OLIVBNITE  GROUP.    -Contain  Cu,  2n  as  the  protoxyd  bases.    General  formula  A'  ;P, 
28)+ n  aq,  with  sometimes  Ou  £[,  or  2n  £(,  aooessory.    Orthorhombic,  without  pearly 
I A I  neai  90°. 

0u*£s+5]G[  (Ase)a|e6|eu,+5aq 

P,  Cu,  fi 

Cu«  P + Cu  fl  (p  e),|eo|eu, + eu  h.  e, 

Cu»(3ls,P)+6u15[  ((As,P)e),|e4eu,+€iuH,e, 

2n'ls+2n]G[  (As,0)9|ee|Zn3+ZuH,e, 

(Cu,Ca)«(P,ls) + Cu  fi+i  ft  ((As  P)e),|e.|(eu,  ea),  +  eu  H,  O, + i  aq. 
(Ou,  tb)"  Is  +  6u  fi+fi  (As  e)2|e«|{ea,  Pb),H-6u  Ha  O.+aq 

Ou"  Is+Cu  fl + 6  fl  (As  e),|e.|eu+eu  Ha  e, + c  aq 


3.  Tbiohaloitb 
4r.  ?  Thbomboutb 

5.  lilBSTHBKITB 

5.  OliTrSHITB 

7.  Ai>AMITB 

3.  GONIOHALCTTB 

^.  BATUMiniB 

>.  £lTCHBOIIB 


rH-    LTROCONITE  GROUP.    Contain  6u.    General  formula  A'(P,  is)+naq,  with  mostly 
2  Cu  £[  or  S  Cu  £[  accessory.    Monodinic,  without  a  very  distinct  basal  cleavage. 


,    XiZBOOOHITB 

FSEaDOMALAOHmS 

A_  Hhute 

^   X>XHTI>BirB 


Cu"P+Cufi+2fi  (PO)a|e,|eu,+euH.e8  +  2aq 

Cu*  Ss+(i  Cu»H-»  XI)  fi[»+9  fi  (As  e),|e,|eu,  +  Q + 9  aq 

Cu»P+3CuA  (pe),|ee|eu,4-3€ug8e, 

Cu"P-t-2Cull+:fi[  (Pe)s|ee|6u,-H2euHae,+aq 

Cu«P+2Cufi  (pe),|ec|eu,+2  6u^^^  ^^ 


(pe),|ec|eu,+2  6u] 
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644.  Ebihitb 

646.  GOBlfWALLITB 


(Aae),|ee  |6iis+?itau,e« 

(A8e),|e.  |6u,+2eaH,e,+8«q 


VIIL  OHALOOPHTLLITE  GROUP.    Ck>Dtaixi  Ou.    A  perfect  basal  deayage. 


646.  T»«0LITB  Cu'l8+2Cul5[+7fi 

647.  Oldtoolasitb  Cu'ls+sOu^ 

648.  Ohalcophtllitb  aCu'J(8+6Cii]^  +  '7fi[ 

6  0u*lR+8  0ull+9fi 


(As  e),|e«  |6us  +  2  6ii  Hi  e,  +  7  aq 
(As  0)910.  leu.  +  8  011 H,  01 
(As  0)s|0e  |0U9  +  5  0u  H,  01+7  aq 
A89|0i  c|0ii»  +  3  6u  Ha  01  +  9  aq 


B.  Phosphates  and  Aiuekates  or  Bases  wholly,  ob  in  pabt,  in  tee  Sesquioxtd  state 

(1)  Ozjgen  ratio  for  (B*,  ftX  (P,  £s)=3  :  5,  with  water  and  sonietimed  other  acoessoiy  coo- 
stituents.    Plumbogammite  is  of  uncertain  rekitiona 


649.  Berlinite  £lP+i]d[ 

660.  Oallainitb  £iP+6:^ 

661.  Lazdlite  SlP+iig^ 

662.  Barranditb  (^Fe)1^+4£[ 

663.  Soorodite  Fels+4fi 
654.  Wavbllitb  5lP+i5lfi»+6fi[ 
666.  Tbollette  £lP+i£l£[* 
666.  Plumbogummitb  (?)tb"P+63fclfi» 
557.  Caloioferrite         (3Pe,Ca*)P+lfifi'+4tt 
568.  Pharmaoosidebite  9e£s+i9e:fi'+4£[ 


669.  GiBROLrrE 


(P0)J0.  |/9Al,+iaq 
(P0)«||0,  |5Al,  +  6aq 
(P0),|0«  riAl,4-MgH.0, 
(P0)«|0.  |^(Al,Ft3),+4aq 
(P0)9l0.  |^Fe.+4aq 
(P0)«|0e  |»Al9+Q+6aq 
(P0)i|0.  |flAU+/?3UH,0, 
(P^)«l<>6  |Pb,+  18i9Al%e, 
(P0)9|0.  |(€a,i»Fe),  +  }/?ftH,0,+4i 
(As  O)t|0.  |/?Fe,  +0¥e  H,0a  +  4  aq 

(2)  O.  ratio  for  (B»,  B),  P=4  :  6. 

(i0a»+iXl)*P«+3fl  P.0|0«  |(i€a+i/?Al),+aq 


TrolleUe  (655),  calcioferrite  (657),  and  pharmacosiderite  (558),  have  the  0.  ratio  4  :  6,  and  if  | 
of  the  alumina  or  iron  is  not  present  as  an  accessory  hydrate,  they  should  be  indoded  in  1 
group.     WaiveUile  (564)  is  also  near  it 

(3)  0.  ratio  for  (fi",  fi),  (P,  la)^l :  1 ;  but  doubtfiiL 

P«l^ioKH3Po,Mn)+f /?A1).+  5i 


660.  Ghildrbnitb 

661.?  ATTAOGLITa 


562.  AUGELITB 
G63.  TUBQUOBB 

564.  Pboanitb 
(65.  Fisoherite 
&G6.  TATisiooKrrB 

567.   GHKNEVnOTB 
568    DUFBSNITB 

569.  Gaoozenite 


(t(*e,  &)•+»  afcl)»P»+16fl[ 
P,  afcl,0a,3Jln,*e,fi 

(4)  0.  rat^o  for  (It*,  B),  (1^,  ls)=:6  :  6. 

Xl«P+3fi 


il»P+6fl[ 
Xl'P-fefi 
il»P+8fi 
(Xl,CaVP+3fi[ 
(Fe,eu»)»l8  4-3fl 
Fe^P+^ifi 
(?)Pe*P+12fi 


/?AU0|0i,|p,+3^ 

^Al«0|0»4P,+5 

^AU0|0i,|P,-h6a< 

/?Al«0I0„|P,+8 

(6a,iffAl).0i0iJPi+3a 

(eii,/?Fe).0|0i«|AB,-h3 

/?Fe.0|0,o|P,+  i 

^  /?Fe.0|0i4P,H-l2i 
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670.  AjisBNiiosnnBRB  (Pe^OaV^fl+elGL  (€a,/?Fe)c6|0i«|A8s+6aq 

57l..£TAii8fni  £]'1^+£l^*+15d  /7Al6e|ei»|P,+3(/?a!klH,e,)+l&ai^ 

671  TORBBRKITE  C*P+0uttH-7fi  ^«F,e|eio|PaH-6uH,0,  +  7aq 

673.  AoTUHiTB  S*P+0afi+7  fi  &^9 e|exo|P.H-eaH, 0,^-7 aq 


(6)  0.  raHo  for  (B*,  K),  (P,  la)=3  :  2, 

674.  Ajiphwhautb  (3tl,Ca')»P'+7fi  (ea,/?Al),.e6|e2o|P4  +  7aq 

675.  Sphjsbitk  £]*P«+16S  /7itii»e6|e«.|P4+16aq 

676.  BOBICKITB  (Pe,  Oa»)*P*4-16fl  (ea,/)Pe)i.e»|e,o|P4+16aq 

0.  Phosphates  ob  Arsenates  oombineo  with  SuLPHATEa 

580.  Dtaboohitb  P,S,Fe,fl 

581.  Pirncrra  l8,S,S^e,fi 

582.  BsoDAimTB  P,  la,  S,  Pe,  tb,  tL 

683.  LliroAOKEBITB  Is,  S,  Ou,  ff i,  £[ 

584.  STANBHRGrCE  P,  S,  3tl,  Ca,  Ka,  It 

685.  FiciKiTB  P,  S,  i'e,  An,  ft 

D.  ANTIMOKATE& 
586.  BiKDHBIMITB  Sb,  t^b,  ti 

In  the  preoeding  formulas  the  value  of  Q  maj  be  learned  from  the  corresponding  formula  in 
the  other  oolumn.  In  many  of  the  phosphates  of  copper  the  member  n  Cu  A  is  made  an  aooes- 
toiy,  aa  done  by  RammeUberg  and  others. 


116.  STXIROORrrB.  Sterooriteirerapa^Q.J.  Ch.Soc.,  1849.  Microcosmic  Salt   Native  Salt 

of  Phosphorus. 

In  crystalline  masses  and  nodules,  G.=l*6151.  Lustre  vitreous.  Color 
rliite,  stained  yellowish-brown.  Transparent.  Fragile.  Not  efflorescent. 
Casily  solnble  in  hot  and  cold  water. 

Ck>mp^ — ^]^aNH^P4-91^=Pho8phoric  acid 3405,  ammonia  12*40,  soda  14*92,  water  38*63= 
(X).     Analysis  by  T.  J.  Herapath  (L  a) : 

P  34-325  Am.  7*680  Sfa  16*762  fl  42248=100. 

yUixed  with  ab^ut  9  p.  c.  of  impurities,  consisting  of  organic  matters  along  with  chlorid  of 
Mliam,  carbonate  of  lime,  carbonate  of  magnesia,  phosphate  of  lime,  sand,  eta 
Pyr^  etc. — B.B.  intumesces,  blackens,  and  gives  off  water  and  ammonia,  colors  the  flame  mo- 
entarily  a  faint  green,  and  fuses  to  a  transparent  colorless  glass,  soluble  in  boiling  water. 
Obs. — Found  in  guano  at  the  island  of  Ichaboe  on  the  west  coast  of  Africa,  and  named  from 
le  Latin  skrcus,  dung, 
ThiB  species  is  identical  with  the  SaU  of  Phosphorus,  used  as  a  flux  in  blowpipe  analysis. 

16.  8TRUVITB.    Struvit  Ulex,  (Efv.  Ak.  Stockh.,  1846,  iii.  32,  Ann.  Ch.  Phann.,  Ixvi.  41. 
Ouanite  E,  F,  Teschemacher,  PhU.  Mag.,  III.  zxviil  546,  1846. 
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Orthorhombic    Homihedral,  two  opposite  sides  having  unlike 
//S  7=101°  42',  OAl-i=132°  32';  a  :  J  :  c=l-0900:  1  :  1-22S; 
served  planes  as  in  the  annexed  figure. 
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O  A  l-i=138°  25' 
0Ai-i=151  25 
O  A  i-i=90 


i-2  A  t-5,  ov.  i-t,=( 
1-i  A  l-»,  ov.  p,=i 
\-l  A  ^,  ov.  i-i,=; 


Cleavage:    (?,  perfect.     Twins:    composit 

k=2.     G.=l-65-l-7.     Color  slightly 
ish  to  brown ;  white.     Lustre  vitreous.  "  T 
cent ;  sometimes  opaque.   Brittle.    Tastele?^ 
but  slightly  soluble. 

Ck>mp. — N H* 0 Sg"P -hi 2  tlr= Phosphoric  add  29"0,  magnesia  16'S,  anuDonia  10-6,  y 
=  100.    Ulex  obtained  (Jalirb.  Min.  1851,  h\) : 


28-56 


Mg 

13*46 


3-06 


Mn 

M2 


Am.]^ 
68-76 


Pyr^  etc. — In  the  closed  tube  gives  off  water  and  ammonia  and  becomes  opaque.  I 
the  flame  green,  and  fuses  easily  to  an  enamel,  whicli,  heated  with,  cobalt  solution,  s 
beautiful  purple  color.    Soluble  in  acids. 

Oba. — Found  in  guano  from  Saldanha  Bay,  coast  of  Africa,  imbedded  in  patches  of 
also  under  an  old  church  in  Hamburg,  where  quantities  of  cattle  dung  existed  iu  the 
a  bed  of  peat  which  contained  the  crystals.    This  salt  forms  wheu  a  tribasic  phosplt 
Bait  of  ammonia  are  dissolved  together,  and  a  salt  of  magnesia  is  added  to  the  mixture 

The  dimensions  of  the  crystals  are  nearly  those  of  barytes  if  1-t  be  taken  as  |-i 

Named  after  the  Russian  statesman  v.  Stnive. 


617.  HAIDINaBRITB.    Twiyer  Edinb.  J.  Sci.,  ill  303,  1825. 

Orthorhombic.      /A  7=100°  (80°  over  t-i),  O  A  1-1=148°  16' ; 
=0*595  :  1  :  1*1918.    Observed  planes:  vertical,  7,  i-t,  i-x\  domes 


459 


\-x^  l-I;  octaliedral,  4-2.  |-J.  ^-i  A  ^-I,  top,  =  ] 
l-i  A  1-1=126°  58',  7  A  1-1=140^,  7  A  i-i=130°, 
age :  i-i  highly  perfect.  Mostly  in  minute crjstji 
gated  into  botryoidal  forms  and  drusy  crusts. 

II.  =  l*5-2-5.  G.=2*848.  Lustre  vitreous, 
white.  Color  white.  Transparent — transhicei 
tile  ;   thin  laminse  slightly  flexible. 

Oomp.— (iCa-hifi)'ls+3ft=Ar8enic  add  681,  lime  : 
13-6=  100.    Turner  (L  a)  obtained,  arsenate  of  lime  85*681. 
14*319.    Dissolves  easily  in  nitric  add. 
Pyr. — ^B.B.  like  pharmacolite. 

Obs.-— Supposed  to  be  from  Baden  or  Joadiimsthal,  according  to  R.  P.  Greg,  Jr.,  i 
net  contained  the  only  82)ecimen  that  has  been  observed ;  probably  the  latter  place,  a 
Vogl  (Min.  Joach.,  18G).    It  is  associated  with  pharmacolite. 
Named  after  W.  Haidinger. 


"^^^ 


618.  BRUSHITE.     Q.  R  Jfoore^  Proa  Acad.  Cal.,  iii.  167,  1864,  Am.  J.  ScL,  IL  x: 
Monoclinic.     ^--62°  45',  7  A  /=U2°  26';  a:h:  c=0-5396  :  ! 
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/Aa=108^4r,  lAi4=101°  40',  1  A  1  =  156°  4G'  (156^20' 
bv  approximate  measurement),  -1  A  -1  (uiiohserved  planes)  = 
104°  22',  angle  between  edge  7//  and  lines  of  cross  cleavage 
d  {-=0  on  ortliodiagonal  section  or  plane  ^-^)  117°--117i°, 
and  between  same  edge  ///  and  edge  1/1  (=5t-i  on  l-i)= 
1^5'— 95i° ;  whence  O  A  l-i=abont  147°  30',  Dana.  Cleavage: 
cllnodiagonal,  perfect  and  pearly ;  0  (parallel  to  cl)  peii'ect, 
enstals  often  breaking  transversely  along  this  plane.  Crys- 
tals small  and  slender.  Also  concretionary  massive,  consisting 
of  lamellar  individuals,  and  having  pearly  cleavages. 

II.=2-— 2*5.  G.=2*208.  Lustre  of  i-l  pearly,  elsewliere 
vitreous,  and  in  part  splendent ;  when  massive,  eartliy,or  more 
or  less  resinous.  Colorless  to  pale  yellowish.  Transparent- 
translucent. 

Comp.— (f  Ca+i£r)'F+4^i  or,  of  the  geueral  formula,  6'P  +  aq.    Analyses:  1,  2,  Moore 
(L  c);  3,  Julien  (ib!!,  xL  879): 


1.  Avea  L         41-50 

2.  »*  41-32 

3.  Sombrero      39*96 


Ca 
32-65 
82-73 
3211 


26-83  =  100-48  Moore. 
26-40  =100-45  Moore. 
25-95,  Xl,  Po  0-33,*S  0-78,  hygrosc.  l'23-100-35  Julion. 


Tjr^  etc^ — ^Heated  in  a  closed  tube  whitens,  and  at  an  incipient  red  heat  gives  off  water.  B.B. 
in  the  platinum  forceps  fuses  easily  with  intumescence,  tinging  the  .flame  green ;  the  button 
crystalline  with  brilliant  fkoets  on  cooling.  Dissolves  readily  in  dilute  nitric  and  muriatic 
adds. 

Obs. — Occurs  on  the  rock  guano  of  Ayes  Island  and  Sombrero  in  the  Caribbean  Sea,  in  groups 
and  crusts  consisting  of  delicate  and  mostly  transparent  crystals.    Named  afler  Gr.  J.  Brush. 

The  spe<de8  may  be  regarded  as  isomorphous  with  vivianite;  2a  :  b  :  ic  of  brushite  equalling 
HT92  :  1  :  1-807,  whidi  is  very  near  the  ratio  in  vivianite  given  on  page  657.  The  two  agree  in 
formula,  except  that  one  has  4^  and  the  other  8^  It  is  isomorphous  also  with  pharmacoUte 
if  the  prism  7(142"  26')  be  regarded  as  corresponding  to  u2  of  the  latter,  the  angle  of  which  is 
UV  8'. 


519.  MZTTABRUSHmi. 


A,  A.  Julien,  Am.  J,  8cl,  II.  xl.  871,  1865.    Zeugite  Julien,  ib., 
p.  373.    Ornithite  Julien,  ib.,  p.  877. 

Occur- 
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Monoclinic,  with  pearly  clinodiagonal  cleavage,  as  in  brushite, 
ring  planes,  the  clinodiagonal  i4,  with  the 
two  ortliodiagonal  i4  and  -1-i,  giving  the 
HKJtion  in  the  annexed  figure.  Crystals  usu- 
ally having  i-i  broad  and  even,  but  not  shin- 
iifr,  and  the  other  planes  deeply  furrowed 
and  rounding  into  one  another,  as  in  fig.  462 ;  a 
Bometimes  thin  and  flattened  parallel  to  i-l. 
Angle  i-i  A  -1-i  varying,  38°-— 46°,  mostly  j^ 

3S°-42°;    and   38°   in    the    best    crystals 
(Dana).     Cleavage :  clinodiagonal  perlect. 

H.  =  2-6-3.  G.  =  2-288,  2-356,  2-362. 
Lustre  feeble,  except  on  the  cleavage-face, 
which  is  pearly,  somewhat  resinous  m  frac- 
ture. Color  pale  yellow,  buff,  to  nearly 
white;  streak  uncolored.  Translucent  to 
transparent.    Brittle. 
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Oomp.— (f  Ca+ifi)»P4-8ft=rPhoephoric acid  41'90,  lime  8542,  filter  20-68=1CO;  ar 
M  braahite,  excepting  one  less  of  water.    Analjaea :  1,  Jolien  (L  c.) : 

P         6a  *g      Ik\,Pe     tl        S 

1.  (t)  42-72    82-98        0'52        079    2183    00«,  hygroso.  1-60= 100-89  Jolien. 

The  water  indndod  some  organic  matter. 

Pyr.,  etc—Same  aa  for  bnishite. 

Oba^ — From  Sombrero,  coating  cavities  in  guano  and  the  coral  rock  altered  by  filtrauoos  Iroa 
the  overlying  gtiano.    Crystals  sometimes  I  inch  long  and  ^  inch  broad. 

This  compound,  as  Julien  states,  has  been  recognized  as  an  artificial  salt  by  Raewsky  at:d  Berzelius 

Alt. — The  crystals  of  metabrushite  fh>m  Sombrero  arc  often  hollow  from  the  removal  of  th< 
interior,  and  otherwise  altered.    Julien  describes  the  following  varieties: 

1.  H.=3'2A.  6.=2*971.  The  crust  of  the  hollow  crystals  thm,  and  surfaces  within  and  with 
out  often  coated  by  minute  rhombs  of  calcite;  the  zeugite  of  Julien.  2.  Crust  rather  thicker 
without  a  glittering  surface  of  caloite  rhombs,  8.  G.= 2-988— 3-030 ;  in  narrow  blades  s»ometimej 
an  inch  long ;  the  crust  thick,  the  crystals  being  nearly  or  quite  solid. 

4.  Omiihiie  of  Julien,  from  Sombrero  (1-  c.,  p.  .h77),  appears  also  to  be  altered  metabrushite.  itj 
crystals  presenting  the  same  forms  and  habit,  but  usually  quite  small  and  very  thin  parallel  to  tb< 
ortliodiagonal;  also  sometimes  thin  parallel  to  the  dinodiagonal,  and  acute  rhombic  in  section ; 
angle  i-i  A  -I-t=abont  38° ;  H.=2*A.  The  analysis  given  was  made  on  only  one-teuth  of  a  gram 
and  the  rosults  are  hence  unavoidably  doubtfbl. 

Analyses  of  1,  3,  4,  afforded  Julien  (the  water  including  some  organic  matter) : 

P  Ca  fi  Mg  fe,Xl    5        C  F  NaQ 

Var.  I.  2;nV»te  (})4«-55  44-21  302  3-59    0-66    019  0-24  tr.  1^8=99-54  Julien. 

Var.  3.      "             48-24  4887  3*98  0^6     102    018  174  tr.  ?    =99-59  JuKen. 

Var.  4.  OmiihUe     4014  46-77  9-46  4'«2     —     =9^-98  JuUon. 

In  1,  0.  ratio  for  1^,  Ca  (impurities  excladed)=2*95  :  1*66 ;  omithite  corresponds  nearly  to  the 
formula  Ca*  r  -l-  2  aq. 

There  occur  also  hemispherical  stellated  groups  of  white  crystals,  as  altered  omithite,  whicfc 
Mr.  Julien  has  not  analyzed,  but  supposed  to  be  the  same  compound  minus  the  water.  Cm 
crystal  of  the  so-called  omithite  examined  by  the  author  had  on  its  edges  and  aurface  microscopk 
tufts  of  adcular  crystals. 

Epiglaubiie  and  crystallized  GlaubapatUe  of  Shepard  (Am.  J.  Set,  IL  zziL  96,  1856).  Oneor  thf 
other  of  these  may  be  metabrushite  or  bmshite.  Glaubapatite  has  abeady  been  remarked  upon 
on  page  5:^5.  It  may  be  added  that  there  is  further  proof  that  no  such  guano  compound  exists 
(combination  of  sulphate  of  soda  and  phosphate  of  lime)  in  that  A.  A.  Julien  has  found  uo  endenoc 
of  it  in  his  investi^tions.  His  results  suggest  that  Shepard^s  soda  may  have  come  IVom  commoH 
salt  present,  and  his  sulphuric  add  from  sulphate  of  lime. 

Eptglaubite  is  described  as  occurring  in  "  small  aggregates  or  interlaced  masses  of  minute  seoA 
transparent  crystals  of  a  shining  vitreous  lustre,  which  are  always  implanted  on  druses  of  glaob 
apatite,  with  H.=about  2*5,"  and  as  being  "  a  largely  hydrate  phosphate,  chiefly  of  lime,  andmaj 
also  contain  magnesia  and  soda."  It  is  not  impossible  that  the  mineral  is  metabrushite,  althougi 
some  characters  are  inconsistent  with  such  a  conclusion.  If  so,  the  name  epiglaubiie  (meaning 
occurring  implanted  on  glaubapatite)  is  inapplicable,  and  should  be  rejected. 

620.  PHARMAOOUTB.  Arseniksaurer  Elalk  (von  Wittichen)  SO),  Scherer's  J.,  iv.  537, 
1800.  Pliarmakolit  Karsten^  Tab,  75,  1800.  Arsenikbliithe  WertLf  pt  Arseniate  of  Lime 
Chaux  arseniatee  Dr,  Picropharmaoolit  Sirameyer^  Gilb.  Ann.,  Ixi.  186,  1819.  Arsenicitt 
Beud.,  Mm.,  11  598,  1882. 

^3  Monoclinic.    /A /=lir  6',  ^-2  A  i-2-Ur  8', 

i-l  A  i-2=10r  26',  U  A  iri=90%  1  A  1=117°  24', 
a  A  1=121°  28',  i^' A  1=95°  46',  i-i,  on  edg€ 
1/1,=83°  14'.  Cleavage:  iA  eminent.  One  of 
the  faces  1  often  obliterated  by  the  extension  of 
the  other.  Surfaces  i-i  and  i-2  usually  striated 
parallel  to  their  mutual  intersection.  Karely  in 
crystals ;  commonly  in  delicate  silky  fibres  or  acicu- 
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)ar  crjsta.Iization8,  in  stellated  gi*oaps.     Also  botryoidal  and  etalactitic 
and  sometimes  massive. 

II.=2— 2*5.  G.=2-64r— 2"73.  Lustre  vitreous ;  on  i-l  inclining  to  pearly. 
Color  white  or  grayish ;  frequently  tinged  red  by  arsenate  of  cobalt.  Streak 
white.     Translucent — opaque.    Fractui'e  uneven.     Thin  lamiuee  flexible. 

Oomp-^d  Ca+i  ft)*  Jfl+6  ft= Arsenic  add  6M,  lime  24'»,  water  24-0=100.  Analyses:  I, 
KMproth  (Beitr.,  iii  277);  2,  John  (Ch.  Untera.,  il  221);  3,  Bammolsberg  (Pogg.,  Ixil  150): 


Is 

da 

ft 

1.  TVittichen 

2.  Andrea&berg 

3.  Gliicksbrunn 

50-54 
45-68 
61-68 

2500 
27-28 
23-69 

24-46=100  Klaproth. 

23-86=96-82  John. 

28-40,  Co,  Fe  1-43=100  Bamm. 

The  cobalt  in  the  last  is  attributed  to  a  mixture  with  cobalt  bloom.  Turner  obtained  for  a 
specimen  of  unknown  locality  (Brewst  J.,  iiL  306)  Arsenate  of  lime  79*01,  water  20*99 =100. 
The  name  arstnicUe  is  applied  by  Beudant  to  the  mineral  analyzed  by  John  on  the  g^und  of  the 
aoalrsis  alone. 

Pyr.,  etc — In  the  closed  tube  yields  water  and  becomes  opaque.  B.B.  in  O.F.  fuses  with 
intumescence  to  a  white  enamel,  and  colors  the  flame  light  blue  (arsenic).  On  charcoal  in  R.F. 
gi?es  arsenical  fumes,  and  fbses  to  a  semi-transparent  globule,  sometimes  tinged  blue  from  traces 
of  cobalL  The  ignited  mineral  reacts  alkaline  to  tost  paper.  Insoluble  in  water,  but  readily 
soluble  in  acids. 

Obs. — ^Found  with  arsenical  ores  of  cobalt  and  silver.  Has  been  found  at  Wittichen,  Baden,  in 
oystals ;  at  St  Marie  aux  Mines  in  the  Vosges,  in  botryoidal  or  globular  groups ;  at  Andreas- 
berg  in  the  Harz.  and  at  Eiechelsdorf  and  Bieber  in  Hessia ;  at  Gliicksbruun  in  Thuringia ;  at 
Joaehimsthal  in  Bohemia. 

This  species  was  named,  in  allusion  to  its  containing  arsenic,  flrom  9>V^a«ov,  poison, 

Yiewing  the  form  as  above,  it  is  remotely  homoaomorphous  with  cobalt  bloom  and  vivianite. 

520A,  Picropharmacolite  of  Stromeyer,  from  Eiechelsdorf  (L  c.\  contains  Arsenic  add  46*97, 
lime  24-G5.  magnesia  3-22,  ozyd  of  cobalt  I'OO,  water  28-98=99-82,  affording  the  formula 
(Ca,  Mgi^  As^+12  ft,  Ramm  ;  but  it  is  probably  impure  pharmaoolite.  The  preflz  ptcrOf  from 
ncpof ,  SiUerj  alludes  to  the  magnesia  present 

621.  OHX7ROHITII.  A  new  British  mineral  containing  cerium  A,  B.  Churchy  Ch.  News,  xlL 
121, 1865.  Churchite  0.  G.Willutma,  lb.  183.  Hydrated  Gerous  Phosphate  CkurchfJ.  Ch.  Soc., 
n.  ill  259,  1866. 

Monoclinic  ?  In  fan-like  aggregations  of  minute  crystals.  Cleavage 
perfect  in  one  direction  (the  clinodiagonal?) ;  also  radiated  columnar. 

II.=3.  G.=3"14?  Lustre  vitreous;  pearly  on  cleavage  plane;  color 
pale  smoke-gray,  tinged  with  flesh-red.  Streak  white.  Transparent  to 
translucent.    Fracture  conchoidal.    Doubly  refracting. 

Conp.— O.  ratio  for  B,1^,  ft=8  :  6  :  4;  (jCe-hiOa)*  1^+4ft=Pho8phorio  acid  27'78,  oeria 
62-73,  Ume  6*47,  water  1407 =10a  Analysis :  Ghuroh  (J.  Oh.  Soa,  H.  ill  262): 

P  Ce  Ca  ft 

28-48  61-87  6-43  14-93= lOO'TO  Church. 

P3fr.,  etc. — B.B.  in  tube  yields  acid  watisr,  becoming  opaque.  In  outer  flame  becomes  feddisli, 
and  difficolUy  soluble.  With  borax  in  outer  flame  gives  a  bead  which  is  orange-yellow  and  opaline 
while  hot  and  colorless  or  slightly  amethystine  when  cold. 

Obs. — OccuTs  at  Cornwall,  in  a  copper  lode,  as  a  coating  i^  of  an  inch  thick  on  quartz  and 
irgillaceous  schist  C.  G.  Williams  (1.  c.)  has  proved  churchite  to  contain  didymium.  Church 
obtained  a  trace  of  fluoriua  Cleavage  takes  place  parallel  to  a  rhombic  plane,  which  Maskelyne 
sails  the  baaal  ^ane. 

Named  aiUr  Prod  A.  R  Chuj^ch,  of  Cirencester,  Eng. 
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.622.  HCBRKESITB.    Hornesit  Satd.^  Verb.  G.  ReichB.,  41,  1860,  Ber.  Ak.  Wmd,  zL  18 

1860. 

Monoclinic.  Cleavage  eminent  in  one  direction,  like  talc.  Also  colum- 
nar  j  stellar-foliated. 

H.=0-6— 1.  G. =2-4:74  Cleavage  pearly.  Color  snow-white.  Folia 
transparent,  flexible. 

Oomp.— ]Slg"Ss-f-8  fi= Arsenic  acid  46'6,  magnesia  24-3,  water  29*1=100,  analogous  to  vivian- 
ite.    Analysis:  v.  Hauer  (1.  a): 

Is  46  33  Ag  24-64      .  S  29-07 =99-94. 

Pyr.,  etc. — In  a  glass  tube  gives  much  water.  B.B.  fbSes  easily,  and  on  charcoal  affords  the 
udor  of  arsenla    Insoluble  in  water  and  easily  soluble  in  adds. 

Obg.— First  distinguished  by  Kenngott  in  minerals  from  the  Bannat  (vicinity  either  of  Csdklowa 
or  Orawitza)  in  the  Imperial  Minersd  Cabinet  at  Vienna.  Occurs  in  a  coarsely  granular  cal- 
cite,  containing  also  some  garnets. 

Named  after  Dr.  Homes. 

523.  RCB88LBRITB.    R  Blum^  Jaliresb.  Wctt.  Ges.  Hanau,  82,  1861. 

In  tliin  crystalline  plates,  with  columnar  or  fibrous  structure.  Cleav- 
age apparent  in  one  direction.     Also  in  vermiform  efflorescences. 

H.=:2--3.  G.=  ?  Lustre  vitreous  to  dull.  Colorless  or  white. 
Transparent  to  translucent.    Becomes  opaque  and  dull  on  exposure. 

Oomp.— (I  Ag+i  £Q*£s+ 12  d= Arsenic  add  89*65,  magnesia  13*80,  water  46*55.  Ajialysis 
by  Delff8(Lc.): 

Is  40-16  %  14-22  Ce  «r.  .fi  4562 

Pyr.,  etc.— B.B.  fuses  to  a  white  enamel,  and  in  a  dosed  tube  gives  water.  On  diarcool  gives 
arsenical  fumes.    Soluble  in  muriatic  add. 

Obs. — Occurs  in  the  Kupferschiefer,  at  Bieber,  with  pharmacolite  and  erythrite. 

Named  after  Dr.  C.  Bossier  of  Hanau. 

A  mineral  in  mcMiodinic  crystals  occurs  &t  Joaohimptbdl  and  Eremnitz,  which,  according  to 
y-jchermak  (Anzeig.  Ak.  Wien,  1867,  218),  ha«  the  composition  (|Mg+il5[)'As-|-8  fl,  and  which 
s  probably  rcesslerite. 

624.  viviANITB.  Bloa  Jarajord,  Natnrligit  Bpriineroliitt,  Calx  Martis  phlogisco  juncta,  eta, 
OronsL  182,  1768.  CSseruleum  Berolinentfenati/um.BE7nk,  Lithoph.,1  136, 1772.  Ocremartiale 
bleue,  Bleu  de  Friisse  natif,  de  Lisle  ill  295,  1788.  Katurliche  Berlinerblau,  Phosphorsanrer 
Eisen,  Klapr,,  Crell*s  Ann.,  I  390.  l784u  ib'senblau,  Blaueisenerdo,  Germ,  Yivianit(fr.  Corn- 
wall) Wern.,  Leztes  Miu.,8yst,  7817,  41'  Breith.,  HoflQn.  Min.,  iv.  b,  146,  1817.  Phosphate 
of  Iron,  Blue  Iron  Earth.  Per  phoRphot^  Per  asure;  Dr,  fitsenglimmer  MohSj  Min.,  212,  18^4. 
Eisen-Phyllit  BreitK^  Chu.^  26.  1823.  Glaukosiderit  Olocker,  Handb.,  857,  1831.  Mullicite 
Thorns.,  Min.,  I  452,  1036.    A^iglarite  Berthier,  Ann.  d.  K,  IIL  xii.  808,  1837. 

MonocUnic.  67=7i°  25',  /A  7=111°  12',  O  A  14=145°  33',  a:h\c- 
1-002  :  1  :  1-3843,  Observed  planes:  0\  vertical,  i-i,  /,  i-i,  i-3;  clino- 
domes,  i-l,  1-i;  nemidomes,  ^-i,  1-i,  2-*,  -1-i;  hemioctahedral,  -J,  1,-J,  -1. 

i-i  A  l-i-^125°  47'        1  A  1,  front,=119°  10'  aAU=90°0' 

iri  A  -1-^=144  20         1  A  1-1=149  35  i-3  A  i-3=154  14 
U  A  7=145  36             1  A  i-i=120  25  i  A  i,  front,=140  52 

i-i  A  i.3=167  7  1-t  A  1\  top,=lll  6         0^  t-i=108-  35 
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Surface  v\  smooth,  others  striated.     Cleavage:  i-1,  highly  464 

perfect ;  i-i  and  i-i  in  traces.  Often  renitorm  and  glob- 
ular. Structure  divergent,  fibrous,  or  eaithy ;  also  in- 
crur^ting. 

IL=l-5— 2.  G.=2-58— 2-68.  Lustre,  il  pearly  or 
metallic  pearly;  other  faces  vitreous.  Color  white  or 
colorless,  or  neai'ly  so,  when  unaltered ;  often  blue  to 
green,  deepening  on  exposure ;  usually  green  when  seen 
perpendicularly  to  the  cleavage  -  face,  and  blue  trans- 
versely ;  the  two  colors  mingled,  producing;  the  ordinary 
dirty  blue  color.  Streak  colorless  to  blufsh-white,  soon 
clians^ing  to  indigo-blue;  color  of  the  dry  powder  often 
liver-brown.  Tmusparent — ^transhicent ;  becoming  opaque 
im  exposure.  Fracture  not  observable.  Thin  laminae 
flexible.     Sectile. 

Oomp.— :f'e"P+8fi=Pho8phoTlc  acid  28-3,  protoxyd  of  Iron  480,  \ratCT  2S-7=:100,  wheu 
colorless,  being  isomorphous  with  erythrite;  but  changes  readily,  owing  to  oxydation  of  the 
iron;  analysis  affoixied  Eammelsberg  6(f'e'r+8n)  +  Fe*P«+8fi). 

Analyses:  I,  Yogel  (Gilb.  Ann.,  lix.  174);  2,  Rammel8l)erg  (Pogg.,  IxiF.  411);  3,  Stromeyer 
tUnters.,  274);  4,  6,  Rammelsberg  (Pogg.,  Ixiv.  411);  6,  Brandes  (Schw.  J.,  xxxi.  77);  7,  Thomson 
(Min^  I  452) ;  8,  W.  Pisher  (Am.  J.  ScL,  II.  Iz.  84);  %  Raxnmelsberg  (J.  pr.  Ch.,  Ixzxvl  844): 


1.  Bodenmais  26*4 

2.  "  29-01 

3.  St  Agnes,  Cornwall  31*18 

4.  N.  Jersey,  MtUliciU  28*40 

6.  "  "  

6.  Hillentrnp  30  32 

.  MvUiciie  26*06 

8.  Delaware  2717 

9.  Alleniown,  N.  J.  28*81 


Fe 
11*60 

1206 
1206 


4*26 


te         It 

41*0  31*0=98-4  VogeL 

35*65  und.  Raramelsberg. 

41-28  27-48=99*8»  Stromeyer. 

3^-9^  j"^'!^^  Rammelsberg.    G.=2*68. 

43-78  2500,  Xl  0-7,  §i  002=99-82  Brandos. 

4H-31  27*14=99-51  Thomson. 

44*10  27-95,  Silica  0*10=99-«2  Fisher. 

88-26  2«-67  =  100  Karamelsberg.    G..'=2*68. 


Other  analyses,  probably  of  this  species  more  or  less  impure  or  altered,  have  afforded :  1 0, 
Bertbier  (Ann.  d.  M.,  zii  808);  11,  Segeth(J.  pr.  Ch.,  xx.  206);  12,  Klaproth  (Beitr.,  If.  120);  13, 
Berthier  (L  c);  H  16i  Stroye  (Bull  phys.-math.  Ac.  St  Peterab.,  xi?.  171,  1856);  16,  C.  A.  Kurl- 
baum  (Am.  J.  Sci ,  IL  xxiiL  422): 


P         Pe 
10.  Alleyras,  Blue  Ircn  Earth  23*1       


11.  Kertsch,         "  **  24*95 

12.  Bckartsberg,  **  "  32*0 

13.  Anglar,  Anglariie  27*3 

14.  Kertsch  20*17 

15.  Barguia,  earthy,  blue  19*79 

16.  Allentown,  N.  J.,  "  2965 


21*34 
83-11 
18*45 


43-0  82-4,  Xl  0-6,  Stn  0-3=99*4  Berthier. 

48*79  26-26=100  Segeth. 

47-5  20*0=99-6  Klaproth. 

66*0  1 6*5 = 99  -8  Berthier 

21*54  27-50=99*55  Strove.     G.=2*72. 

13-75  26*10,  Mg  7*37=  10012  Strove. 

27*62  25*60,  Mg  0-u3=101*36  Kurlbaum. 


The  anglarite  corresponds  to  the  formula  !^e^P+4l9[;  it  is  probably  massive  vivianite. 
«  A  vivianite  iVom  New  Zealand  afforded  R.  Pattison  (Phil  Mag.,  III.  xxv.  495): 

Phoe.  iron  62*8,  water  28*4,  organic  matter  2-8,  silica  5*2=99*2. 

Pyr.,  etc — In  the  dosed  tube  yields  neutral  water,  whitens,  and  exfoliates.  B.B.  fuses  at 
1-5,  colorhig  the  flame  bluish-green,  to  a  grayish-black  magnetic  globule.  With  the  fluxes  reacts 
or  iron.    Soluble  in  muriatic  acid. 

Obs. — Occurs  associated  with  pyrrhotite  and  pyrite  in  copper  and  tin  veins;  sometimes  in 
barrow  veins  wi'ii  gold,  traversing  gray-wacke ;  both  friable  and  crystallized  in  beds  of  clay,  and 
sometimes  assoc ated  vnth  limonite,  or  bog  iron  ore;  often  in  cavities  of  fossils  or  buried  bOues. 

it  8t  Agnes  in  Cornwall  transparent  indigo  crystals  have  been  found,  1  in.  in  diameter  and  'i  long, 
on  pyrrhotite ;  at  Wheal  J*almouth,  and  near  St  Just;  in  Devonshire,  near  Tavistock ;  at  Boden* 
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mais,  and  tbe  gold  mines  of  YdroBpatak  in  Transylvania,  in  crystals ;  on  the  promontory  of  Kertad 
in  the  Black  &a,  in  lai^ge  indistinct  crystals  in  the  interior  of  sheila.  The  earthy  varie^,  som 
times  called  blue  iron  etSih  or  naUve  Prussian  blue  {Fer  azure\  occurs  in  Greenland,  Syria,  Carii 
thia,  Cornwall,  etc  The  friable  varieties  in  bog  iron  ore  in  several  peat  swamps  in  the  Sbetlaii 
Isles,  at  fiallagh  in  the  Isle  of  ^n,  accompanying  sometimes  the  horns  of  the  elk  and  deer,  an 
near  an  old  slaughter-house  in  Edinburgh.  At  Craneac,  France,  in  crystals  formed  afVer  tb 
burning  of  a  coal  mme. 

In  K.  America,  it  occurs  hi  N,  Tork^  at  Harlem,  in  crystals  accompanying  stObite  and  feldspar  li 
fissures  in  gneiss.  In  New  Jersey^  at  Imleytown,  in  dark  blue  crystals ;  at  Allentown,  Monmout] 
Co.,  in  considerable  abundance,  both  crystallized,  in  nodules,  and  earthy,  imbedded  in  bog  iron  oi^ 
and  associated  with  days;  at  Mullica  Hill,  Gloucester  Co  (MtUliciie),  in  cylindrical  masses,  co 
sisting  of  divergent  fibres  or  acicular  crystals;  at  Franklin,  occasionally;  it  often  fills  the  iuteri( 
of  belemiiites  and  other  fossils  in  the  Ferruginous  sand  formation.  Also  in  Delaware  (see  anal 
above),  4  m.  W.  of  Gantwell^s  Bridge,  and  near  Middletown,  in  Green  sand,  in  fine  large  crji 
which  are  colorless  when  first  obtained,  evidently,  as  Fisher  observed,  containing  only  protc 
of  iron;  near  Cape  Henlopen,  in  Sussex  Co.  In  Maryland^  in  the  north  part  of  Somerset 
Worcester  Cos.  In  Virginia^  with  bog  ore  in  Stafford  Co ,  and  8  or  10  m.  from  Falmouth,  wtl 
gold  and  galenito.    In  Canada,  wlthlimonito  at  Yandreuil,  abundant  ! 

Named  by  Werner  after  J.  G.  Vivian,  an  English  mineralogist  who  discovered  the  specimens  i^ 
Cornwall  Werner  was  not  aware  of  their  identity  with  the  Blaueisenerde  when  he  g&ve  tbi 
name. 

Alt. — Becomes  altered,  as  above  stated,  through  the  ozydation  of  the  iron,  which  the  analyse^ 
given  illustrate.  Tschermak  obtained  (Ber.  Ak.  Wien,  zlix.  342)  for  an  altered  vivianite  in  crystals 
from  a  cabinet  in  Vienna,  P  30*6,  Pe  56'0,  S^a  1*6,  fi  14*0=101.  G.=:2-«6 ;  lustre metaUiowpearlj; 
color  on  face  of  cleavage  pinchbeck-brown,  elsewhere  blackish-brown ;  streak  ochre-yellow. 

Beraunite  BreitheLupt  (Handb.,  156,  1841,  B.  H.  Ztg.,  1853,  402)  is  of  similar  origin  and  char- 
acter. It  occurs  in  small  foliated  and  columnar  aggregations,  with  one  perfect  metallic-pearly 
cleavage,  having  H.=2;  G.=2*878;  color  hyacinth-red  to  reddish -brown ;  streak  dirty  yoUow. 
I'lattner  found  it  to  be  a  hydrous  phosphate  of  sesquiozrd  of  iron.  From  St  Beni^a,  near 
Beraun,  in  Bohemia;  and  reported  also  from  Wheal  Jane,  near  Truro,  England,  by  Greg,  associ- 
ated with  pure  and  altered  vivianite. 

626.  SYMPZJQSrrB.    Symplesit  BreUfUj  J.  pr.  Ch.,  z.  501,  1887. 

Monoclinic.  In  form  resembling  erythrite.  Cleavage  perfect  parallel 
with  the  clinodiagonal  face.  In  minute  prismatic  crystals;  also  aggre- 
gated. 

H.=2-6j  nearly.  G.= 2*957.  Lustre  of  cleavage-face  pearly ;  elseM-here 
vitreous.  Color  pale  indigo,  inclined  to  celandine-green;  sometimes 
between  leek-  and  mountain-greeu.  Streak  bluish-white.  Subtranspareut 
to  translucent. 

Comp. — Supposed  to  be  an  arsenate  of  the  protozyd  of  iron. 

Pyr.,  etc. — In  the  closed  tube  yields  much  water;  at  a  high  temperature  some  arsenous  add 
sublimes,  imparting  an  add  reaction  to  the  water,  and  giving  a  black  magnetic  residue.  B.R  in 
the  forceps  infusible,  but  colors  the  outer  flame  light  blue  (arsenicX  and  becomes  blade  and 
magnetic.  On  charcoal  gives  a  strong  arsenical  odor.  With  the  fluxes  reacts  for  iron,  and  gives 
also  traces  of  manganese  and  sulphuric  add  (Plattner). 

According  to  Breithaupt,  when  heated  in  a  glass  tube,  it  turns  brown,  and  loses  26^-  p.  a  of 
water.    Plattner  found  24|  p.  o. 

Obs. — Occurs  at  Lobenstein  in  VoigUand,  with  spathic  iron. 

626.  ERYmRXTS.  Kobold-Bliithe  Bruddmann^  Ifagnalia,  161,  etc.,  1727.  Kobolt  Blomma, 
Flos  Cobalti  [the  cryst],  Koboltbeslag  [impure  earthy],  CobalU  minora  oolore  rubra  etc. 
Wall,  Min.,  234,  1747.  Koboltblute,  Koboltbeschlag,  Ochia  Cobalti  rubra,  Oronstedt,  2)2, 1768. 
Kobaltbliithe  Oerm,  Cobalt  Bloom,  Bed  Cobalt,  Cobalt  Ochre.  Cobaltum  addo  arsenico 
mineralisatnm  Bergmann^  Sciagr.,  184,  1782,  Opusc,  ii.  446,  1780  (first  anal).  Arsemate  of 
Cobalt  Cobalt  arseniat^  Fr.  Erythrine  JBeud,  Min.,  ii  596,  18:i2.  Bhodoise  Huoi,  i  318^ 
1841. 

Monoclinic     C=70°  54',  I A  7=111°  16\  0  A  1-J=UC°  19';  a  :  J  :  € 
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^0*9747  : 1  :  1'3818.     Observed  planes  as  in  the  annexed  figure,  together 
vrith  3-t  and  |-i  between  i-i  and  1-i. 


tWAl-i=124  51^ 
1-iA  1=149  12 


;-?:a^|=155°5' 
t-iAi^=137  6 
i-f  Ai-f=130  10 


i4Ai.f=94n2' 
t-iAl=120  48 
1  A  1=118  24 


Surfaces  ii  and  1-i  vertically  striated.  Cleavage:  i-i 
highly  perfect,  f-i  and  14  indistinct.  Also  in  globular 
and  reniform  shapes,  having  a  drusy  surface  and  a  colum- 
nar structure ;  sometimes  stellate.  Also  pulverulent  and 
earthy,  incrusting. 

H.=1'5— 2-5;  the  lowest  on  i-l.  G.=2-948.  Lustre 
of  i-l  pearly ;  other  faces  adamantine,  inclining  to  vitre- 
ous ;  also  dull  and  earthy.  Color  crimson  and  peach-red, 
^metimes  pearl  or  greenish-gray;  red  tints  incline  to 
blue,  perpendicular  to  cleavage-face.  Streak  a  little  paler  than  the  color ; 
the  dry  powder  deep  lavender-blue.  Transparent — subtransluceiit.  Frac- 
ture not  observable.    Thin  laminse  flexible  in  one  direction.     Sectile. 


Suhnceberg. 


Var^^l.  Ciyfltallized  aud  foliated.  2.  Earthy.  The  latter  is  the  earthy  oobaU  hUxm,  (Eobalt- 
beschlag  Germ,^  Rhodoiae  HuoC^ 

Oomp*— Co'  As  +  8  $= Arsenic  add  38*i8,  oxyd  of  cobalt  37  65,  water  24*02;  Co  often  partly 
replaced  by  ^e,  Ca,  or  Nt  Analyses:  1,  Buchols  (Gehlen's  J.,  IT.  iz.  308) ;  2,  Laugier  (Mem.  d. 
Mus,  d'hist,  ix.  233);  3,  4,  6,  Kersien  (Pogg.,  Ix.  251);  6,  Lindalcer  (Vogl's  Joach.): 


1.  Biechelsdorf 

2.  Allemont 

3.  Schneeberg 

4.  " 
6.  " 

6.  Joaohimstbal 


Is 
87 
40-0 
88-43 
88-30 
3810 


Co 
39 
20-6 
36-52 
83-42 
29-19 


]^i      te       Ca 


9-2 


5-5 

101 

4-01 


800 


22=98  Bucholz. 
24-6=99  7  Laugier. 
24-10=100-06  Kersten. 
24-08=99-81  Kersten. 
23-90=99-19  Kersten. 


36-42    23-76     11*26    851    0*42    2352,  S  0-86=99-74  Lindaker. 


P3nr-9  etc— In  the  closed  tabe  yields  water  at  a  gentle  heat  and  tarns  bluish ;  at  a  higher 
heat  giyee  off  arsenons  acid,  which  condenses  in  crystals  on  the  cool  glass,  and  the  residue  has  a 
dark  gray  or  black  color.  B.B.  in  the  forceps  fuses  at  2  to  a  gray  bead,  and  colors  the  Unme 
light  blue  (arsenic).  B.6.  on  charcoal  gives  an  arsenical  odor,  and  f\ises  to  a  dark  gray  arsenid, 
whick  with  borax  gives  the  deep  blue  color  characteristic  of  cobalt  Soluble  in  muriatic  acid, 
pving  a  rose-red  solutiooi 

The  earlhy  eobalt  bloom^  of  a  peach-blossom  color  (kobaltbeschlag),  is  shown  by  Kersten  to  be 
fobalt  bloom,  with  some  free  arsenous  add.    He  obtained: 


Is 

Is 

Co 

*e 

fi 

1.  Schneeberg 

61-00 

19-10 

16-60 

210 

11-90=100-70, 

2.  Annaberg 

4810 

20-00 

18-30 

12-13=98-63, 

with  a  trace  of  nickol,  Ihne,  and  sulphuric  acid  (Pogg.,  Ix.  262). 

Obs^^-Occan  at  Schneeberg  in  Saxony,  in  micaceous  scales,  stellularly  aggregated ;  in  bril* 
Ikni  spedroens,  oonsistiug.of  minute  aggregated  crystals,  at  Saalfeld  in  Thuringia;  also  at 
Riechelsdorf  in  Hessia;  Wolfach  and  Wittichen  in  Baden;  Modum  in  Norway.  The  earthy 
peach-blossom  varieties  have  been  observed  at  Allemont  in  Dauphiny;  iu  Cornwall,  at  the 
Botalliick  mine,  St.  Just,  etc.;  near  Alston  in  Cumberland;  near  Killamey  in  Ireland.  Aper- 
tectly  gr^em  variety  oooars  at  Flatten  in  Bohemia,  and  sometimes  red  and  green  tinges  have  been 
observed  on  the  same  crystals. 

£f7ibrite,  when  abondant,  is  valuable  for  the  manufacture  of  amalt     Named  from  if «^« 


-wi. 
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626A.  RosBLiTE.  The  roddiU  of  Levj  (Anu.  Phil^  II.  tm. 
439,  1824,  and  Ed.  J.  Sci,  ii.  177)  is  probobl)'  a  variety  of  cobalt 
bloom ;  and  Kersteu  sujrgests  that  it  may  be  identical  with  tlie 
variety  in  the  third  of  his  analyses  above,  which  contains  lime 
an  element  detected  by  Children  m  roselite.  The  form  htrt 
given  is  from  Levy.  Haidinger  makes  it.  a  twin  with  composi- 
tion parallel  to  t^. 

Orthorhombia  /A  7=132'*  48'.  Oa  1-1=158'  2'.  Cleavaw 
distinct  and  briUiant,  parallel  to  i-t  It  is  deep  rose- red,  with  the 
lustre  vitreous,  and  H.=3. 

Its  only  known  locaUty  is  at  Schneeberg  in  Saxonj,  where  it 
Yks  been  found  in  small  quantities  on  quartz.    Naiued  after  G.  Rose,  of  Berlin. 

626B.  Iavekdulan  (Breithaupt,  J.  pr.  Ch.,  x.  606,  1837).  Amorphous,  vnth  a  greasy  lastre 
inclining  to  vitreous.  H.=2-5— 3.  G.=3-014,  Breithaupt  Color  lavender-blue.  Streak  pale, 
blue.    Translucent    Fracture  oonchoidaL 

Contains,  according  to  Plattner,  arsenic,  and  the  oxyds  of  cobalt,  nickel,  and  copper,  with 
water.  J.  Lindaker  (Jabrb.  6.  Beicbs.,  iv.  655)  found  oxydof  copper  as  a  prominent  iiigrcditut 
with  the  others  mentioned.  Fuses  easily  before  the  blowpipe,  coloring  the  tijime  deep  blue,  and 
yielding  a  globule  which  becomes  crystalline  on  cooling.  On  charcoal  yields  an  arsenical  cxlor. 
With  the  fluxes  gives  the  reaction  of  cobalt  Occurs  at  Annaberg  in  Saxouy,  with  cobalt  and 
other  ores,  and  is  a  result  of  their  alteration. 


In 

*l 

Co 

1. 

AUeraont 

36-8 

36-2 

2-6 

2. 

Riechelsdorf 

36-97 

37-35 

— 

3. 

Schneeberg 

88-30 

86-20 

1-53 

4. 

u 

38-90 

35-00 

.... 

6. 

tt 

37-21 

36-10 

<r. 

627.  ANNABEROrm.  Ochra  Niccoli,  Niccolum  calciforme,  CronsL,Wiu^  21  f^,  1758.  Nickel- 
ocker.  NickelblUthe.  Nickel  Ochre ;  Nickel  Green ;  Arscnlate  of  Nickel  Nickel  Arse  iiiat*v 
Annabergite  B  d>  M.^  603,  1852. 

Monoclinic.     In  capillary  crystals  ;  also  massive  and  disseminated- 
Soft.     Color  fine  apple-green.     Streak  greenish- white.    Fracture  uneven, 
or  earthy. 

Oomp.— S^i"Xs+8  fi=Arsenic  acid  88-6,  oxyd  of  nickel  37-2,  water  24-2= 100.  Analyses  :  1, 
Berthier  (Ann.  Ch.  Phys.,  xiii.  62) ;  2,  Stromeyer  (Schw.  J.,  xxv.  220; ;  8-^  Kersten  (I'o^.,  U. 
251): 

25-5=100  Berthier. 

24-32,  J^e  1-13,  S  0-23=100  Strom. ;  some  Co  with  ^ 

23-91,  :^e  <r.=99  94  Kersten. 

24-02,  "  2"il= 100- 13  Kersten. 

23  92,  "  1-10,  Is  0-..2=93-85  Kersten. 

Pyr,,  etc. — In  the  closed  tube  gives  off  water  and  darkens  in  color.  B.B.  fuses  easily,  aud  on 
charcoal  gives  an  arsenical  odor  and  yields  a  metallic  button,  which  with  borax  glass  gives  at 
first  a  cobalt-blue  glass,  and  later  the  violet  to  roddish-browu  color  characloribtic  of  nicKel ;  in 
B.F.  it  becomes^  gray  from  reduced  nickel    Soluble  in  acids. 

This  species  is  probably  isomorphous  with  erythrite. 

Obs. — Occurs  on  smaltite  at  Allemout  in  Dauphiny,  and  is  supposed  to  result  from  the 
decomposition  of  this  ore;  also  at  Kamsdorf  near  Saalfeld;  at  Annaberg;  at  Riechelsdorf.  nnd 
other  mines  of  nickel  ores.  It  has  been  occasionally  observed  associated  with  copper  nickel  in 
the  cobalt  mine  at  Chatham,  Connecticut. 

528.  Hydrous  Bibasic  ArsenicUe  of  Nickel  and  Cohdft  Under  this  name  D.  Forbes  describes  (PhU 
Mag.,  IV.  xxv.  103)  a  mineral  occurring  in  the  desert  of  Atacama  in  veins  in  a  decomposed  dioryte^ 
A  few  yards  below  the  surface  it  passes  into  cbloanthite,  from  which  mineral  it  appears  ic  har^j 
been  derived.  H.  =  2-5.  G.=3  0?i6.  Structure  fibro-crystallme.  Lustre  dull  to  silky  or  resinous 
Color  grayisii-white.  Analysis  afforded  Ss  4405,  Ni  19-71, Co  9*24,  ft  26-98=99-98 :  firoro  wVict 
Forbes  deduces  the  formula  (Ni,Co)'XBH-8  It,  which  requires  is  4389,  Co,Ni  28*63.  fl  27-4ri 
=  100,  making  it  aUied  to  pharmacolite.  B.B.  in  the  closed  tube  yields  water,  becoming  darker; 
on  charcoal  fuses  imperfectly,  evolves  arsenic  fumes,  leaving  metallic  globules  of  an  arseuid  ol 
nickel  and  cobalt.    With  fluxes  gives  reactions  for  nickel  and  cobalt 

By  regarding  a  portion  of  the  water  basic,  the  mineral  becomes  a  tribasic  arsenate,  and  thei 
appi caches  annabergite.    Kenngott  names  it  Forhesilt  (Ucb.,  1862-65,  46,  1868) 
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629.  OABElBRnn.    Wasserhaltige  Fickelozyd-Magnesia  J,  H.  lerber^  B.  H.  Zcg,  zziL  30e, 

1863.    Gabrerite  Dana. 

Monoclinic.  Like  erythrite  in  habit.  Cleavage  :  clinodiagonal  perfect 
Also  fibrous,  concentric.     Reniform  and  granular. 

n.=2.  G.=2'96.  Lustre  pearly  on  face  of  cleavage;  silky  when 
fibrous.     Color  apple-green.     Translucent  to  transparent. 

Comp.— 0.  ratio  for  ft,  Xb,  ^=«  :  6  :  8.  ft' ^8  + 8^,  in  which  ft  correspondfl  to  jfi,  Co,  Mg 
n  the  ratio  6  :  1  :  H*    Analj-sia :  Ferber  (1.  c.),  having  only  a  small  quontitj  at  his  disposal: 

5a  42-37        Si  20-01         Co  4  06        ftg  9  29        fi  25-80=101 '63. 

Pjrr.,  eta— In  the  closed  tube  yields  water  and  becomes  grajish-jellow.  B.B.  in  R.F.  infus- 
ble :  on  charcoal  gives  arsenical  fumes. 

Obs. — From  the  Sierra  Cabrera,  Spain,  in  a  gangue  of  brown  spar,  which  is  connected  with 
he  mountain  limestone  and  anrillaceoud  schist  Results  from  the  alteration  of  arsenids  of  nickel 
uid  cobalt 

>30.  E^TnOITB.    Zinkarseniat  OUo  Kntiig,  J.  pr.  Oh.,  zlviii.  188,  1849 ;  Kaumarm^  ib.,  256. 
Kottigite  Dana^  Min.,  487,  1850. 

Monoclinic,  and  isomorphous  with  erythrite,. Naumann.  Massive,  6r  in 
xrusts,  with  crystalline  surface  and  fibrous  structure.  Cleavage :  clino- 
lia^onal  perfect. 

H.=2-5— 3.  G.— 3'1.  Lustre  of  surface  of  fracture  silky.  Color  light 
armine-  and  peach-blossom-red,  of  different  shades.  Streak  reddish- white. 
Tranjilucent  to  subtranslucent. 

Comp.  — <2n,  Co,  Si)'  Ss  H-  8  fi,  or  analogous  to  erythrite.    Analysis  by  Kottig  (L  c.) : 

Is  [37-17]        2n  30-62        Co  6-91        Sfi  2  00        Ca  <r.        fi  23-40=100. 

^Pyr^  etc. — ^In  the  closed  tube  gives  much  water,  and  at  a  higher  temperature  a  faiut  crystal- 
16  sublimate  of  arsenous  acid.  6.B.  fuses  easily,  coloring  the  flame  blue ;  on  charcoal  in  RF. 
ves  copious  fiimos  of  arsenic  and  coats  the  coal  with  oxyd  of  zinc ;  with  soda  the  coating  is 
uch  more  marked,  and  is  yellow  while  hot  and  white  on  cooling ;  this  moistened  with  cobalt 
lutfou  and  heated  in  0  F.  assiuncs  a  green  color.  With  borax  and  salt  of  phosphorus  gives  a 
bait-blue  glass. 

Obs.— Occurs  with  smaltite  at  the  cobalt  mine  Daniel,  near  Schneeberg.  The  color  is  owing 
rtly  to  the  arsenate  of  cobalt  in  the  mineral. 

1.  HURBAULITI].  AUuaud^  Yauquelin,  Ann.  Ch.  Phys.,  xzx.  802, 1825;  AUvauid^  Ann.  d. 
5cl  Nat,  viiL  349,  1826.  Du/rhioy,  Ann.  Oh.  Phys.,  xli.  338,  1829  j  Descloizeaux  and  Da/nouf, 
bid..  III.  liil  293. 

Monoclinic     /A  /(planes  unob9.)=99°  21';  i-2  A  2-2=61° ;  0  A  I=^W 
',  6>Ai-i(=^(7)=90°  33',  0  A  1-1=138°  22',  OA3-i=122°  53',  0  A  iri 
174°  2\     In  small  crystals,  isolated  or  grouped,  the  groups  somctimet  i 
IDiinillary,  or  fascicled  as  in  stilbite.     Cleavage  not  observed.     AJso-to  a. 

S'ted  extent  massive,  compact,  scaly,  or  imperfectly  fibrous. 
..=:5.  G.=3*185,  yellow,  and  3*198,  reddish,  Damour.  Lustre  vitre* 
I,  somewhat  greasy,  bright.  Color  brownish-orange,  rose-violet,  and 
fe  ro.se,  nearlv  colorless.  Streak  similar.  Transparent — translucent, 
tieally  biaxial;  axes  very  divergent,  the  plane  orthodiagonal ;  bisecti'ix. 
itive.  - 
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1.  Limoges 

2.  "        yeUow 

3.  "            " 

4.  «       reddish 

38-00 
37-96 
88-20 
37-83 

32-85 
4115 
42-04 
41-80 

11-10 
810 
6-75 
8-78 
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Var.— The  (a)  browni  jh-orange  or  yellowish,  {b)  the  rose-violet,  and(c)  the  pale  rose,  are  three 
varieties,  differing  somewhat  in  their  crystalliue  planes.  The  orange  is  the  most  oommoo.  Ths 
crystals  approach  in  habit  those  of  croooisite,  though  of  very  different  angles. 

Oomp.--0.  ratio  for  fl,  P,  fl=l  :  2  :  1  j  whence  (Mn,  i'e)*F»-i-5  fi,  with  An  :  te=5  :  1,  « 
better  (fin,  f'e,  ]^)'  r+2  ]fr.-=  Phosphoric  acid  89  1,  protozyd  of  manganese  40-2,  protoxyd  of  iron 
8-8,  water  12-4=100.    Analyses:  1,  Dufrenoy  (1.  a);  2,  3,  4,  Damour  (L  c): 

18-00=99-96  Dnfir^noy. 
12-35,  quartz  i)-35=99-91  Damour. 
12-00      "       0-60=99  49  Damour. 
11-60      "       0-30=100-26  Damour. 

Pyr.,  etc. — ^In  the  closed  tube  gives  water.  B.B.  fuses  to  a  reddish-yellow  crystalline  pearl 
brown  in  the  outer  flame,  then  becomes  black,  and  the  flame  is  colored  g^en.  Eeactions  o(  man 
ganese  and  iron.    Easily  soluble  in  acids 

Obs. — Found  in  cavities  of  triphyliue  or  its  altered  form  heterosite,  in  granite,  at  Limoges,  coos 
mune  of  Bureaux,  France. 

The  crystals  were  first  examined  by  Dufrenoy  (1.  c.),  and  afterward  more  completely  by  Dq< 
doizeaux  (I  a). 

632.  CHONDRARSBNITI].    Kondroarsenit  Igelstr&rr^  (Efv.  Ak.  Stockh.,  xxiL  3,  1866. 

In  small  grains. 

H.=3.     Color  yellow  to  reddish-yellow.     Translucent.     Brittle.     Fra^ 

ture  conclioidal. 

I 

Oomp.— An  arsenate  of  manganese.    0.  ratio  for  ft,  Ss,  1^=2  :  2  :  1  j  whence  li[Q*2.8+2|^ 
Analysis :  Igelstrom  (L  c.) : 

Is  lln  Ag  Ca  '    iS  j 

83-50  61-69  2-05  4*86  TOO,       C  ^.=99*00  Igelstrom.  | 

P3rr.,  etc. — B.B.  in  tube  decrepitates,  blackens,  and  gives  neutral  ^ater.  On  charcoal  eas^ 
f\i8iblo  to  a  black  bead,  not  magnetic ;  in  the  inner  flame  gives  arsenical  fumes.  With  bon 
gives  manganese  reaction.    Easily  and  completely  soluble  in  dilute  muriatic  and  nitric  acid&. 

Oba.~ Occurs  in  the  Paisberg  mines,  Wermland,  in  veins  of  barite  intersecting  hausmannite. 

Named  from  its  similarity  in  occurrence,  color,  and  transparency  to  chondrodite,  while  diffen^ 
fh>m  it  in  being  an  arsenate. 


633.  TRIOHAIiCITE.    Trichalcit  He/mu,  J.  pr.  Ch.,  IzxiiL  212,  I86& 

In  radiated  groups,  columnar ;  also  in  dendritic  forms. 
H.=2'5.     Lustre  silky.     Color  verdigris-green. 

Oomp. — Ou"  Ss  H-  5  fi.    Analysifl  by  Hermann  (L  c.)  : 

Is  P  Cu  -     fl 

88-78  0-67  44-19  1641  =  100. 

Pyr.,  etc — Heated  decrepitates,  yields  much  water,  and  becomes  dark  brown.  B.R  on  cfai 
coal  fuses  in  the  outer  flame  to  a  pearl,  and  in  the  inner  yields  a  bead  of  copper.  DiseolT 
easily  in  cold  muriatic  acid. 

Oba. — ^From  the  Turjinsk  copper  nu'no,  or  Beresovsk,  on  tetrahedrite.    Besembles  tyrolite. 

634.  THROMBOUTB.    Thrombolith  BreUh.^  J.  pr.  Oh.,  zr.  321,  1838. 
Amorphous. 
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H.=3— 4.      G.=3"38— 3'40.     Lustre  vitreous.     Color  emerald-,  leek-, 
or  dark  green.    Streak  emerald-green.    Opaque.    Fracture  conchoidal. 

Oomp.  — According  to  an  imperfect  analysis  by  Plattner  (L  c.)  it  contains : 

P  41-0        Ou  89*2        ^  \  6'8,  besides  a  small  amoant  of  sUica  and  alumina. 

Pyr.,  etG.-<-&  tbe  dosed  tube  gives  much  water  and  turns  black.  B.B.  Aises  easily  and  first 
colors  the  flame  blue,  Uke  chlorid  of  copper,  and  later  gives  a  dark  emerald-green.  On  charcoal 
fuses  to  a  black  globule,  which,  after  long  blowing,  yields  globules  of  copper.  With  the  fluxes 
reacts  for  copper.    With  boric  acid  and  iron  gives  a  fusible  phosphid  (Plattner). 

Obs. — ^Found  with  malachite  in  &  fine-grained  limestone  at  fietzbanya,  Qungary. 

635.  ZjIBBTHENITB.  Olivenerz  pt  Phosphorkupfcrerz  pt.  Phosphate  of  Copper  pt 
Culvre  phosphate  pt  Octaedrisches  Phosphorkupfer  Leovh.^  Leonh.  u.  Selb's  Min.  Stud.,  1812. 
BUttricher  Pseudomalachite  pt.  Ilausm.^  Handb.,  10.S6,  1818.  Libethenit  ^et/A.,  Char.,  267, 
1823.    Aph^r^e  Bsud^  il  669,  1832.    Pseudo-libethenit  Ramm,^  Min.  Ch.,  34i,  1860. 

467 
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Orthorhombic.  7a  7=92°  20',  0  A  l-i=143°  50'; 
a:h  I  (?=0'7311  :  1  :  1*0416.  Observed  planes  as  in 
the  annexed  figure,  with  also  the  prismatic  planes  i-2. 
U  A  1-J,  top,=109°  52',  1  A  1,  ov.  1-2,=118°  12',  adj.,= 
120°  56',  ov./,=:90°  46',  /A  1=135°  23'.  Cleavage  : 
diagonal,  irl^  i-i^  very  indistinct.  Also  globular  or  reni- 
form,  and  compact. 

H.=4.  G.=3'6— 3*8.  Lustre  resinous.  Colorolive- 
^reen,  generally  dark.  Streak  olive-green.  Translucent 
to  Bub translucent.  Fracture  subconchoidaJ  —  uneven. 
Brittle, 

Oomp.. — Cii*P4-^,  or  Cu'P+Cufi  (Ramm.)=Pho8phoric  acid  29*7,  oxyd  of  copper  66-6, 
rater  3-8=100.  Analyses;  1,  Kiihn  (Ann.  Gh.  Pharm.,  11  154);  2,  Bergemanu (Fogg., civ.  190); 
i,  Hermaxin  (J.  pr.  Ch.,  xxxvii.  175);  4,  Chydenius  (Acta  Soc.  8a  Fenn.,  7.  340);  5,  F.  Field 
Chem.  Gkffl.,  Juhe,  1869) ;  6,  H.  Miiller  (Qu.  J.  Oh.  Soc.,  xL  202) ;  7,  Berthier  (Ann.  d.  M.,  viil 
34) :  8,  Bhodius  (Ann.  Gh.  Pharm.,  Izii.  371) : 


1.  libethen,  crysL 

2. 

3.  N.  Tagilsk 

4. 

6.  Coquimbo 

6.  Congo^  Africa 

7.  liibethen 

8.  £b1 


P         Cu  fi 

29-44  66-94  406=100-43  Kuhu. 

26-46  66-29  4-(>4,  As  2-80=9909  Bergemann. 

28-61  65-89  5  50=100  Hermann. 

29-48  64-47  3-68,  Is  «r.,  te  177,  0  0-82=160-22  Chydenius. 

29-31  66-42  3-74=99-47  Field 

(i)  28-89  66-98  [418]=100  Mullor. 

28-7  63-9  7-4=100  Berthier. 

28-9  681  7-3=99-8  Rhodius. 


G.  of  anaL  8=3-6-.3-8 ;  8^ 427. 

The  analysis  by  Berthier  is  identical  with  Bhodius's  analysis  of  ehlite=0u*F4-2  tt,  and  the 

Incral  is  caXiiA  Pseudo-UheiheniU  by  Rammelsberg,  who  writes  the  formula  Cu'r+Cu^+1^ 

>udant  cites  the  same  analysis  in  connection  with  his  name  Aph^r.  se. 

Pyr.,  etc.* — In  the  closed  tube  yields  water  and  turns  black.    B.B.  fuses  at  2  and  colors  the 

ine  emerald-green.    On  charcoal  with  soda  gives  metallic  copper,  sometimes  also  an  arsenical 

or.      Fused  with  metallic  lead  on  charcoal  is  reduced  to  metallic  copper,  with  the  formation  of 

o^phate  of  lead,  which  treated  in  R.F.  gives  a  crystalline  polyhedral  bead  on  cooling.     With 

3  fluxes  reacts  for  copper.    Soluble  in  nitric  add. 

Obs. — Ocjcurs  in  cavities  in  quartz,  associated  with  chalcopyrite,  at  Libethen,  near  Neusohl,  in 

iDgary  ;   ^  Bhelnbreitenbach  and  Ehl  on  the  Bhine ;  at  Nischue  Tagilsk  in  the  Ural ;  in  Bolivia, 

A.,  with  malachite ;  at  the  Mercedes  mine,  near  Coquimbo,  Chili,  with  tagilite  and  llmonite  * 

o  in  small  quantities  near  Gunnis  Lake  in  Cornwall,  and  near  Bedruth ;  in  the  UraL 
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636.  OLIVBNITXI.  Arseniksaures  Kupfererz  (fr.  GornwaU)  Klapr.,  Sehrft.  Ges.  Nat.  Fr.  Beil 
vii.  160,  1786;  Olivenerz  (fr.  Cornwall)  W&m,,  Bergm.  J.,  382,  395,  1789.  Olive  CopptrOn 
Kirmun,  iL  151,  1796.  Oliye-green  Copper  Ore  Baahleigh.'RTii,  Min.,  L  pL  1 1,  £  2,  1797,  iL  pL  6 
1802.  Cuivre  arseniate  en  octa^dre  aigus  Bourn.,  PhiL  Tr.,  177,  1801.  Pharmakochalzt  pt 
EawmLj  iii.  1042,  1818;  Olivenkupfer,  id.,  1045;  Pharmacolzit  id.,  1025,  1847.  Olivenite  pt 
Jameson,  Syst,  11  885,  1820;  Leonfu,  Orykt,  283,  1821. 

Orthorhombic.    /A  7=92°  30',  0  A  1-1=144°  14' ;  a:h:  c=0-72  : 1 

1*0446.     Observed  planes  as  in  tlie  figure.     1-t  A  l-i,  toj) 

468  ^110°  50'  (110°  47',  DescL),  i-l  A  l-i=124°  35',  t4  A  /= 

^^i^^^        136°   15'.     Cleavaffe :  /  and   l-i  in   traces.      Sometime; 

l^»\^\       acicular.     Also  globular  and  reniform,  indistinctly  fibrous 

'^^      fibres   straight   and   divergent,  rarely   promiscuous;  al"^ 

curved  lamellar  and  granular. 

H.=3.     G.=4'l— 4'4.     Lustre  adamantine — vitreous 
of  some  fibrous  varieties  pearly.     CJolor  various  shades  ol 
j^      olive-green,  passing  into  leek-,  siskin-,  pistachio-,  and  black 
y^       ish-green;  also  liver-  and  wood-brown  ;  sometimes  straw 
^^^  yellow   and  grayish -white.      Streak  olive-green  —  brown 

Subtransparent — opaque.     Fracture,  when  observable,  con 
choidal — uneven.     Brittle.     Optically  like  libethenite,  Descl. 

Var. — 1.   Ordinary,    (a)  OnjstaUized;  G.=4*378,  Cornwall,  Damour;  4*185,  ib.,  Hermaiin. 

{b)  Fibrous ;  finely  and  divergently  fibrous,  of  green,  yellow,  brown,  and  gray,  to  white  colon 
with  the  Burfiace  sometimes  velvety  or  acicular;  G.=3'»13,  Hermann;  found  investing  the  com 
mon  variety  or  passing  into  it ;  caUed  wood-copper  or  vjood-arseniaie  {Hohkupfererz). 

(c)  Earthy ;  nodular  or  massive ;  sometimes  soft  enough  to  soU  the  fingers. 

domp. — 0u*(Xs,P)4-li,  or  Ou*(i8,  P)H-Cu^=,  the  arsenic  being  to  the  phosphoric  addi 
6  :  1,  Arsenic  aciJ  35*7,  phosphorio  add  8*7,  oxyd  of  copper  57*4,  water  3*2  =  100,  and  isomoi 
phous  with  libethenite.  Analyses:  1,  v.  Kobell  (Pogg.,  xviiL  249) ;  2,  8,  Richardson  i Thorn.  Mia 
i.  614) ;  4,  Hermann  (J.  pr.  Oh.,  zzxiii.  291);  5,  Damour  (Ann.  Gh.  Phys.,  III.  xiiL  404);  6,  Tbooi 
son  (Min.,  i.  615);  7,  Hermann  (I  c.): 

Ss  P  Cu  fi  ** 

3-50=100  Kobell, 

3  9=100  Richardson. 

3-A5=100  Richardson. 

4*16=100  Hermann. 

3*7  2 =98-88  Damour. 

4-41  =  100  Thomson- 

8*88,  fe  8-64=100  Hermann. 

Pyr.,  etc. — In  the  closed  tube  gives  water.  B.6.  fuses  at  2,  coloring  the  flame  bluish-grc^i 
and  on  cooling  the  fused  mass  appears  crystalline.  B.B.  on  charcoal  flises  with  deflagration,  giT« 
off  arsenical  fumes,  and  yields  a  metallic  arsenid,  which  with  soda  yields  a  globule  of  coppej 
With  the  fluxes  reacts  for  copper.    Soluble  in  nitric  acid. 

Obs. — The  crystallized  varieties  occur  disposed  on,  or  coating,  cavities  of  quarts  in  Oornval 
at  Wheal  Gorland,  Ting  Tang,  Wheal  Uuity,  and  other  mines  near  St  Day;  also  near  Bedradj 
near  Tavistock,  in  Devonshire;  also  in  inferior  specimens  at  Alston  Moor,  in  Cumberland;  i 
Gamsdorf  and  Saalfcld  in  Thuringia ;  the  Tyrol;  the  Bannat;  Siberia;  Chili;  and  other  plaoe& 

The  name  olivenite  alludes  to  the  olive-green  color. 

None  of  the  mineral  phosphates  or  arsenates  were  distinctively  recognized  in  ancient  miiMl 
alogy.  The  species  containing  copper,  if  observed^  were  left  to  pass  under  the  general  uacnes  i 
chrysocoUa  and  malachites.  In  1747,  Wallerius  has,  besides  Kappar-Lazur  or  azurite,  the  tl 
species  Copper  Green  (malachite)  and  Copper  Blue  (chrysocolla  and  azurite  in  part),  but  witho< 
well-defined  limits.  Cronstedt,  in  1758,  describes  the  Mountain  Blue  as  sometimes  impure  (teri 
calcarea  mixta),  and  hence  effervescing  with  aqua-fortis.  Fontana,  in  1778,  announced  the  gree 
carbonate  after  an  analysis;  and  Borgraann  in  his  Sciagraphia,  1782,  recognizes  only  carboQi 
of  copper,  and  calls  wrougly  the  green  mica  of  Werner  (1780,  and  later  torbemite)  a  clilorid.   J 
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1.  Cornwall,  crysi. 

36-71 

3-36 

56-43 

2. 
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39-9 

56*2 

3. 
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89-80 

56*65 
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11 

83'50 

6-96 

5«-88 

5.         " 

li 

34*87 

8-43 

56  86 

6.        « 

fibrous 

40-61 

54-98 

7. 

(1 

40-50 

1-00 

51-03 

^  HTDROUS   PHOSPHATES   AND  ARSENATES.  5G5 

1786  Klaproth  analyzed  an  arsenaie^  and  Werner  soon  after  gave  it  the  name  of  (Hivenerz;  and  in 
V^enep'8  system  of  1789  (Bergm.  J.,  382,  1789),  Asurite,  Malachite,  Copper  green  of  compact  tex- 
ture not  efferyesdng  with  aoidfl  (chrysocolla),  and  Olivenerz,  together  with  a  so-called  EisenschusstQ 
KupftrgrUn  (mostly  earthy  green  carbonate),  were  the  only  species.  Karsten's  Tabellen  of  1800 
contains  uo  addition  to  the  list  But  in  1801  Boumon  announced,  f^om  an  analysis  by  Chenevix, 
a  second  arsenate,  afterward  called  Lirocaniie;  Vauquelin  a  third,  afterward  named  ChaJLco' 
phyUUe-y  Klaproth  a  fourth,  the  SirafUiges  OUvenerz^  or  Glinoclase,  Klaproth  also  published  at 
the  same  time  an  analysis  of  the  first  phospJuUe^  now  called  PsetuUmudachiie;  besides  one  of  the 
ozychlorid  Atacamiief  which  mineral  had  been  broug:ht  from  Chili  as  copper  good  between  1780 
and  1790,  and  was' pronounced  an  ozyd  by  Vauquelin,  and  a  ciilorid  by  Karsten  in  his  Tabellen 
of  IbOO. 

637.  ADAMITE.    Adamiue  C,  IHedel,  C.  B.,  IxiL  692,  1866. 

Orthorhombic.  I A  7=91°  33',  0  A  l-z=143°  W;  a:i:  c=0-73547  : 
1  :  1-0271 ;  isomorphoiis  with  olivenite.  I A  i-5=161°  43^,  /A  ^-5=161"* 
25',  l-i  A  l-z=107°  20',  /  A  1=135°  45',  1  A  1,  over  l-i,  =120°  4'.  Cleav- 
age :  1-t  very  distinct. 

H.=3*5.  Ct.=4*338.  Lustre  vitreous,  strong.  Color  honey-yellow, 
violet,  the  latter  often  external  only.  Streak  white.  Transparent.  Plane 
of  optical  axes  parallel  to  the  base,  and  normal  to  ^-^ ;  angle  in  oil  for  a 
plate  of  violet  variety,  normal  to  the  obtuse  bisectrix,  115°  50'  for  the  red 
rays :  Descl. 

Oomp. — 0.  ratio  for  ft,  Ss,  lt=4  :  5  :  1 ;  2u*58  +  2n  fl!= Arsenic  add  40*2,  oiyd  of  zuic  66-7, 
water  8*1  =  100.    But  the  anafysis  gives  1^  tL  instead  of  1  &    Analysis:  Friedel  (I  c.): 

18  39-96        2n  64-32        *e  1-48        iSn  tr.        fi  4-56=100-80. 

It  is  a  zinc  olivenite. 

Pjrr.,  etc— Heated  in  a  closed  tube  decrepitates  feebly,  and  yields  a  little  water,  becoming 
white  and  porcelanous.  On  charcoal  fuses,  producing  a  coating  of  ozyd  of  zinc,  and  a  feeble  odor 
of  arsenic.  In  a  closed  tube  with  soda  and  charcoal  gives  a  ring  of  arsenic.  With  borax  in  0. 
F.  pearl-yellow  while  hot,  colorless  on  cooling.    Easily  soluble  in  dilute  muriatic  acid. 

Obs. — From  Chaflarcillo,  Chili,  with  limonite  and  native  silver.    Named  after  Mr.  Adam  of  Paris. 

638.  OONIOHAIjOITXI.    Kbnichalcit  ^-eiih,  &  Fritzsche,  Fogg.,  bavil  139,  1849. 

Reniform  and  massive,  resembling  malachite. 

II.  =4*5.  G.=4*123.  Color  pistachio-green,  inclining  to  emerald-green ; 
streak  the  same.     Subtranslucent.     Brittle.     Fracture  splintery. 

Comp.  -  (C-J,  6a)' (Xs,  P)-|-Cu  fl-hi^,  with  some  vanadic  add  replacing  (?)  part  of  the  phos- 
}horic,  the  copper  and  lime  in  equal  proportions,  the  arsenic  to  the  other  acids  as  2  :  1.  Closely 
Hied  to  olivenite  and  volborthite.    Analysis  by  Fritzsche  (L  a) : 

Is  30-68        P  8-81        V  1-78        Cu  81-76        Ca  21*86        'A  5-61. 

Pyr^  etc — In  the  dosed  tube  decrepitates,  gives  water,  and  turns  black.  In  the  forceps  Aises, 
nd  colors  the  flame  at  first  nemerald-green,  but  after  a  time  light  blue  adjacent  to  the  assay.  On 
harcoal  taaes  with  deflagration  to  a  red  slag-like  mass,  which  gives  an  alkaline  reaction  to  test 
aper,  and  with  soda  gives  a  globule  of  copper.  On  charcoal  with  salt  of  phosphorus  and 
letallic  lead,  yields  a  g^ass  which  is  dark  yellow  while  hot  and  chrome-green  on  cooling  (vans* 
ium). 

Obs- — From  Hinajosa  de  Cordova,  in  Andalusia,  Spain.    Named  from  Koi^ta,  Ume^  and  x<i^«^(* 

639.  BATLDONITB.    A.  H,  Church,  J.  Ch.  Soc.,  II.  iiL  265,  1865. 

In  minute  mammillary  concretions,  with  a  drusy  surface.  Structure 
rten  somewhat  reticulated. 
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H.=4r"5.  G.=6*35.  Lustre  strong  resinous.  Color  grass-green  tc 
Dlackish-green.  Streak  siskin-  to  apple-green.  Subtranslucent.  Traeture 
Bubconchoidal,  uneven. 

Oomp.— 0.  ratio  for  ft,  Xs,  fi=4  :  6  :  2  nearly;  whence  (^b,  Cu)*l8H-2fl,  with  ^b  :  Cn= 
1:8;  or(l*b, Ou)"A8  +  Cult+]ftt  Church,  =ArBenic  acid  81-6,  oxyd  of  copper  32*8,  oxyd  of 
lead  80*7,  water  4-9= 100.    AnalyslB:  Church  (i  c): 

Is  Cu  l»b  ti 

(J)  81-76        80-88        30-18        4-58,  I?e,  Ca,  and  loss  2-66=100  Church. 

Pyr.,  etc. — ^B.B.  gires  off  water  and  beoomes  black,  which  latter  reaction  Church  regards  ai 
indicating  that  part  of  the  copper  exists  in  the  mineral  as  hydrate.  On  charcoal  fUses  to  a  black 
bead,  deflagrates,  giving  off  arsenical  fumes,  and  leaves  a  white  metallic  bead  of  lead  and  copper. 
With  borax  in  outer  flame  gives  a  blue  bead.    Difficultly  soluble  in  nitric  acid. 

Obs.— -Occurs  in  ComwsdL    Named  after  Dr.  John  Bayldon. 

640.  BUOHROmi.    Euchroit  Breith^  Char.,  17*2,  266,  1823. 

Orthorhorabic.  /A  7=92°  8',  (9  A  1-1=148°  40'; 
a:b:  c=0-6088  :  1  :  1*038.  Observed  planes  as  in  the 
annexed  figure.  1-f  A  14=117°  20',  i-i  A  l-i=121°  2()\ 
irl  A  f-i=132°  24',  iri  A  2-i=140°  36^,  2-1  A  2-1,  ov.  ?-7, 
=101''  13'.  Cleavage:  /  and  1-i.  Faces  l-I  vertieallv 
Btriated. 

H.=3-5— 4.  G.=3-389.  Lustre  vitreous.  Color 
bright  emerald-  or  leek-green.  Transparent — transhi- 
cent.  Fracture  small  conchoidal — uneven.  Rather 
brittle. 

Comp. — Cu*  Xs  +  7  fi,  or  Ou'  Ss  +  Cu  tl  +  6  fi  (Ramm.)= Arsenic  acid  34'1,  oxyd  of  copper 
47%  water  18-7  =  100.  Analyses:  1,  Turner  (Edinb.  Phil.  J.,  iv.  801);  2,  8,  Kiilin  (Ann.  Ch. 
Pharm.,  11.  128);  4,  Wohler  (ib.,  285): 


469 


Is 

Cu 

ft 

1. 

libethen 

3302 

47-85 

18-80=99-67  Turner. 

2. 

a 

34-42 

4rt-97 

19-31=100-70  Kuhn. 

3. 

u 

32-42 

46-90 

19-81,  Ca  1-1 2=99-84  Kuhn. 

4. 

u 

33-22 

4809 

18-39=99-70  Wohler. 

P3rr.,  etc. — In  the  closed  tube  gives  more  water,  but  has  otherwise  the  same  reactions  as 
olivenite. 

Oba. — Occurs  in  quartzose  mica  slate  at  libethen  in  Hungary,  in  crystals  of  considerable  size, 
having  much  resemblance  to  dioptase. 

Named  from  t^xP^''^  beatUiful  color. 

If  the  prism  '2-i  were  made  the  fundamental  vertical  prism  in  euchroite,  then  /A  /would  equal 
101**  18',  and  1-i  A  1-i,  top, =87''  52',  nearly  as  in  wolfram  and  hopeite.  The  dcavage  is  not  in 
accordance  with  this  view. 

Alt. — Tschermak  suggests  that  olivenite  may  be  euchroite  altered  by  the  loss  of  water.  \te 
finding  crystals  of  olivenite  projecting  fVom  the  holes  of  cavernous  euchroite  (Ber.  Ak.  Wien.  li. 
129). 

641.  TAOnJTII.    TagUith  (fir.  N.  Tagilsk)  Hermann,  J.  pr.  Ch.,  xxzvii.  184^  1846;  (&.  Ullers. 
leuth)  BreWut  B.  H.  Ztg.,  xxiv.  309. 

Monoclinic,  but  like  liroconite  in  habit  of  crystals,  Breith.  .Cleavage; 
brachydiagonal,  distinct.  Also  in  reniform  or  spheroidal  concretions, 
Btru<;ture  librous  ;  also  earthy. 

H.=3— 4.     G.=about  3*5,  Hermann;  4*076,  Breith.    Lustre  vitreoual 
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Color  verdiffrift-  to  emerald-green.     Streak  verdigris-green.     Sabtranslu- 
cent.    Brittle. 

Ctemp«— O.  ratio  for  ft,  P,  ft=4  :  6  :  3;  whence  6a*  P  +  3  fi;  or,  Ou*  P-fOn  fi-f-  2  fl 
(RuDm.)=Pho8phoric  acid  27*7,  ozjd  of  copper  61*8,  water  10'5=  100.  Analyses :  1,  2,  Hermann 
(id.);  3,  Field  {Ch,  Gas.,  Jane  16,  1859): 

1.  Ural  26-44        61-29        10*77,  Fe  1'50=100  Hermann. 

2.  "  26-91        62-58         10-71=100  Hermann. 
8.  Ooquimbo         27*42        61*70        10-25=99*37  Field. 

Pyr.,  etc. — l^o  blowpipe  characters  are  given  hj  Hermann. 

Obs. — Occurs  at  Niscbne  Tagilsk  on  limonite;  at  the  Arme  Hilfe  nune,  Ullersreuth.  in  minute 
oystala  and  reniform  groups  or  masses,  on  Umonite,  with  quartz;  in  S.  America,  at  the  Mercedes 
mine,  Ooquimbo,  fibrous,  on  limonite. 

Hermann's  tagUUe  was  in  reniform  concretions,  with  H.=3,  G.=3*5,  and  color  emerald-  to 
moDDtain-g^reen ;  and  had  the  composition  mentioned.  The  other  characters  in  the  above  descrip- 
tion (excepting  the  auaL  by  Field)  are  from  fireithaupt  in  an  account  of  the  Ullersreuth  ore, 
which  he  refers  to  tagilite,  but  which  has  not  been  analyzed,  and  may  or  may  not  be  that  species. 

642.  UROOONim.  Octahedral  Arseniate  of  Copper  {ft,  Cornwall)  Bourn,,  Phil  Trans.,  1801 
174,  Raahleigh's  Brit  Mm.,  il,  pL  2,  5,  11,  1802.  Linsenerz  Wem.,  1803,  Ludwig's  Min.,  il 
215,  1804;  Karstenj  Tab.,  64,  18o8.  Linsenkupfer  ffausm.,  Handb.,  1051,  1813.  Lirokon 
malachit  pt.  Mohs,  Qruudr.,  180,  1822.    Ghalcophacit  Glocker,  Hondb.,  859,  1831. 

Monoclinic,  Breith.,.De8cl.  7a  7=74°  21',  Descl. ;  ^10 

ir  22',  B.  &  M. ;  71°  59',  Breith.  14  A  l-i=61°  31', 
Descl.;  60°  40',  B.  &  M.  (7=88°  33'.  Observed 
planes  as  in  the  annexed  figure.  Cleavage  lateral, 
but  obtained  with  difficulty.     Eai'ely  granular. 

II.=^2--2-5.     G,=2-882,  Boumon;  2*926,  Haid.; 
2085,  Hermann  ;  2*964,  Damour.     Lustre  vitreous,    |  y^        it 
inclining  to  resinous.     Color  and  streak  sky-blue — 
verdigris-green.      Fracture  imperfectly   conchoidal, 
uneven.     Imperfectly  sectile. 

Oomp,— O.  ratio  fr.  anaL  1,  8,  4,  for  It,  Xl,  (Sb,  P),  fi=4  :  2  :  5  :  12;  whence  Cu»  (Xs,  P)-h 
ik  Ou'4-i  Xl)  fl"H-9  it.  if  the  alumina  and  a  fourth  of  the  copper  may  be  in  the  state  of  hydrate. 
U  is  closely  parallel  with  that  of  pseudomaiachite,  the  second  member  corresponding  in  oxygen 
to  Cn^  tt',  or  3  Ou  IS.  As  the  O.  ratio  for  bases  and  acid  is  6  :  5,  the  formula  might  be  written 
Ii0u*4-i  3kl)«(AB,  P)+12  tL  Analyses:  1,  T.  Wachtmeister  (Ak.  H.  Stockh.,  80,  1882);  2, 
HermaDn  (J.  pr.  Gh.,  xzzUi  296) ;  3,  4,  Damour  (Ann.  Cb.  Phys.,  IIL  ziiL  4o4): 

la       P         *1        Cu        :& 

1.  Oomwall  20-79    3*61      B-OS     3519     22-24,  Fe  3-41,  §i  4*04,  gangue  2-96 =100 -26  W. 

2.  "  2305    3-78     1085    36*38     25-01,  3Pe  0-98=100  Hermann. 
:J        "  22-22    3-49       9  68     8718     26-49=98-06  Damour. 

4.       "  23-40    3-24     lo09    .^^7-40     25-44=98-47  Damour. 

Pyr.,  etc. — In  the  closed  tube  gives  much  water  and  turns  olive-g^reen.  6.6.  cracks  open, 
but  does  not  decrepitate;  fuses  less  readily  than  oliyenite  to  a  dark  g^y  slag;  on  charcoal  cracks 
open,  deflagrates,  and  gives  reactions  like  olivenite.    Soluble  in  nitric  add. 

Obs. — Crystals  occasionally  an  inch  in  diameter;  u^ally  quite  small  With  various  ores  of 
copper,  pyrite,  and  quartz,  at  Wheal  Gorland,  Wheal  Muttrell,  and  Wheal  Unity,  in  Oomwall ; 
aleo  ID  minute  crydtads  at  Herreagrund  in  Hungary;  and  in  Voigtland. 

The  pr.sm  i-2  (which  may  be  taken  as  /)  has  the  front  angle  111°  17',  if  calculated  from  /A  / 
=72^  22',  aoLi  this  is  near  the  angle  /A  /of  pseudomalachite.  Moreover,  the  formulas  of  the  twc 
are  similar,  as  ;Ei:-jwn  above. 

Named  from  Acipo;,  paie^  and  iroyiu,  powder. 
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613.  TSV^/fyjyAAJJiOHmi.  Phosphorsaures  Kupfer  pt.  KarsL^  Klapr^  N.  Schrift.  Beri 
Gf»'j.  Vac  iJY.  iii.304,  1801.  Phoaphorkupfer  «U,  Tab.,  64,  97,  1808.  Phoaphorkupferera  Wem 
Calvre  phoaphat^  K,  TahL,  92,  1809.  Phosphate  of  Copper.  Pseudomalachit  Hanam.,  Uandb^ 
1086,  1813.  PhoaphoroflibaJcit  Glocker,  Handb.,  847,  1831.  Ypoleime  Beud.,  Tr.,  n.  670,  Ibli'L 
Ehlit,  Prasin-chalzit,  Brei/a,  Char.,  45,  49,  1832.  Luimit  BamkardL  Eupferdiaspore  JTu/in,  J 
Ch.  Pharm.,  IL  126,  1P4<.    Dihydrit  Herm.,  J.  pr.  Ch.,  xxxviL  178,  1846. 

Orthorhombic,  hop^iiiedral   (monoclinic  ?).      I A  1=109''  28',  O  A  1-1= 
'46°  18i^' ;  a  :  J  ;  j.-^  j^2:1:  0*6667.     Observed  planes  as  in  the  annexed 
471      ■  figure,  i-2  A  i-2=141°  4'  and  38°  56',  1 A  1  =  117°  49', 

^LT       aAi-iF=166°    34',   1-1  A  1-2=168°  46'.     Cleavage: 
r^^    i-i  imperfect.   Also  reniform  or  massive  ;  indistinctly 
y^      fibrous,  and  having  a  drusy  surface. 
^  H.=4*5— 5.    G.=4— 4'4.    Lusti-e  adamantine,  in- 

clining to  vitreous.  Color  dark  emerald-,  verdigris-, 
or  blackish-ereen,  often  darker  at  the  surface.  Streak 
green,  a  little  paler  than  the  color.  Translucent — 
subtranslucent.  Fracture  small  conchoidal- 
Brittle. 


^ 


-uneven. 


Var.,  Comp. — The  aualjses  vary  much,  and  have  been  regarded  by  Hermann  and  others  as  m- 
d'cating  that  two  or  three  speclea  are  here  hicluded ;  but  the  difierenoea  may  be  only  a  conso- 
quence  of  mixture.    Ihe  supposed  species  distinguished  are  as  follows : 

A.  £hliUi  (and  Prasin)  of  Breithnupt  Formula  Cu» Ph-3  I^,  or  Cu"P4-2  Cu  fi+fl  (RammX  = 
Phosphoric  acid  2:{-»,  oxyd  of  copper  67*0,  water  9-1  =  100.  Occurs  crystallized;  also  roniform 
and  botryoidal,  with  a  radiating  fibrous  structure;  also  massive.  G. =3*8—4*4.  Includes  anal- 
yses 1 — 7,  and  perbips  others.  •  i 

The  name  Praain  is  used  by  Breithaupt  for  pseudomalachite  in  general ;  he  cites  Berthier's 
analysis  (No.  H)  of  a  Libethen  ore.  and  one  by  Lunn  (p.  66\«)  of  a  Rheinbreitenbach  specimen, 
and  mentious  other  loc£Jitics  in  Bavaria,  Yoigtland,  and  Siberia.  For  his  efUile  he  gives  Herr- 
mann's analysis  of  an  £hl  specimen  (No.  6)  which  does  not  differ  erscntially  from  Berthier  s. 
According  to  a  recent  analysis  of  the  Ehl  mineral  by  Bcrgemaun  (No.  6),  it  contains  7  p.  c.  of 
vanadic  acid  replacing  part  of  the  phosphoric.    ' 

B.  Dihydrite.  Formula  Cu*  P-+-2  fl,  or  Cu'Ph-2  Cu  tl  (Ramm),= Phosphoric  acid  24*7,  oxrd  of 
copper  69-0,  water  6*3=  100.    Includes  the  analyses  having  6  to  6-6  p.  c.  of  water. 

C.  PseudomaUickUe,  Formula  Cu*  P  +  3  :&,  or  Cu'  P  +  3  Cu  fl;  (Ramm),= Phosphoric  add  21-1, 
oxyd  of  copper  70-9,  water  8*0=100.    Includes  analyses  16-19. 

Nordenskiold  unites  Dihydrite  and  Ehlite. 

Analyses :  1,  Hermann  (.1.  pr.  Ch.,  xxxvii) ;  2,  Kiihn  (Ann.  Ch.  Pharm.,  xxxiv.  218) ;  8,  Berthier 
(Ann.  d.  M.,  viii.):  4,  Nordenskiold  (1.  c.);  6,  Bergemann  (Schw.  J.,  liv.  Si05);  «,  Beigcmaun 
(Jahrb.  Min.  1858,  196);  7,  Heddle  (Pliil.  Mag.,  IV.  x.  39);  8,  9,  Hermann  (L  a);  lU-13,  Nor- 
denskiold  (L  c.);  14,  Arfvedson  (Jahresb.,  iv.  143);  16,  Kuhn(lc.,lv.  124);  16,  17,  Kuhn  (L  ti); 
18,  Rhodius  (Pogg-)  Izii.  369);  19,  Church  (Ch.  News,  x.  217);  20,  Bergemann  (Ppgg.,  civ. 
.190): 


Ehl 


1.  Libethen 

2.  *'       masHve 
3. 
4 

5.  " 

6.  " 

7.  Cornwall 

8.  N.  Tagilsk 


9. 
10. 
11. 
12. 
13. 


Dihydrite 
fibrou8 


G.=4-4 


G.=4*198 


G.=4-26  ^ 

G.=4-26 

G.=4*4 

G.=4-131 

G.=4*07 

G.=4"24 


24*56  67*25  8-20=100  Hermann. 

2314  66*86  1000=100  Ki'.hn. 

24-7  66-3  9*0=  1  Ou  Berthier. 

22*51  66-55  9*03,  Fe  2*11,  C  (r.=100  IITordensk. 

*24'93  65*99  906= 99*98  Bergemaon. 

17*89  64*09  8-90,  T  7-84=99-22  Bergemann. 

22*78  6818  8-51,  quartz  0*48=99*86  Heddle. 

2.S-75  68-76  7-50=100  Hermann. 

25-30  68-21  6-49=1(10  Hermann. 

28*00  65-22  7-60,  malachite  4*34  Nord. 

23*15  64-63  684,         "         5*24  Nord. 

2-2-72  64  46  6  82,         "        5*76  Nord. 

22-89  64-72  6-511,         "        652  Nord. 
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14.  Rheinbreibenbaoh 

24-70 

68-20 

15.  Hirschberg,  Kupferdiamore 

2413 

69-61 

16.  HiiBchberg 

20-87 

71-73 

17.  Rheinbreitenboch 

21-52 

68-74 

18.  Libetben 

20-4 

70-8 

19. 

19*63 

71  16 

20.  Tiinz 

19-89 

69-97 
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ft 

5-97=98-87  Arfvedson. 
[6-26]=100Kiihn. 
7-40=100  Kflhn. 
8-64=98-90Kuhn. 
8-4=99-6  Rhodiua. 
8-82=99-61  Church, 
8-21,  As  1-78 =99-85  Bexgemann. 

Rev.  F.  Lann  obtaiiied  for  an  ore  from  Rheinbreitenbaoh  (Ed.  Phil.  J.,  v.  211,  1821) 
P  21-687,  Cu  62-847,  ft  15-454=99-988,  giving  the  foi-mnla  0ii*P*+5  ft.  But  no  lateranalyst 
haa  found  as  much  water.     Beudant  cites  this  analysis  under  his  ypoleime.     * 

Pyr^  etc. — Like  libethenite;  some  varieties  decrepitate  remarkably  and  yield  a  black 
powder  in  the  closed  tube. 

Obs. — ^Occurs  in  veins  traversing  slate  at  Yimeberg,  near  Rheinbreitenbaoh,  and  at  Ehl, 
Dear  Linz,  on  tlxe  Rhine,  along  with  other  copper  ores ;  at  Hirschberg  in  Voigtland  ;  Libethen 
in  Hungary :  Nischne  Tagilak  in  Siberia.  A  single  specimen  has  been  found  in  Cornwall, 
consisting  of  minute  globular  concretions.  Also  met  with  in  the  Perkiomen  mine,  Pa. ;  in 
CabarrsA  Co.,  N.  C. 

The  phosphates  of  copper  were  included  in  the  olivenerz  and  malachite  of  the  mineralogistfl 
yf  last  century. 

Pseudomalaehite  of  Hausmann  is  the  earliest  of  the  names  of  this  species,  and  is  as  short 
md  as  good  as  the  later  PlijOftphorochalcUe  ot  Glocker.  LunnUswoA  substituteid  by  Bemhardi, 
ind  has  been  used  in  some  recent  works.  But  Lunn*s  one  analysis  was  not  made  until  1821, 
md  gives  a  different  composition  from  that  since  obtained.  It  will  certainly  be  soon  enough 
o  use  his  name  in  mineralogy  when  a  mineral  having  the  composition  he  arrived  at,  and  thus 
>efitting  it,  haa  been  identified. 

644.  BRINITE.    HaicL,  Ann.  Phil.,  II.  Iv.  154^  1828. 

Ln  mammillated  crystalline  groups,  concentric  in  structure  and  fibrous, 
lid  rough  from  the  terminations  of  very  minute  crystals ;  the  concentric 
lyers  compact,  and  often  easily  separable.  Traces  of  cleavage  in  one 
irection. 

H.=4'5— 5.  G.=4'043.  Lustre  almost  dull,  slightly  resinous.  Color 
ne  einerald-green,  slightly  inclining  to  grass-green.  Streak  green,  paler 
ban  the  color.     Subtranslucent — nearly  opaque.     Brittle. 

Oomp.— Cu*  $8  +  2  ft,  or  Cu'xt8  +  2  Cuft  (Ramm.),= Arsenic  add  34-7,  oxyd  of  copper  59*9, 
ater  6*4=  100.    Analysis  (approximative)  by  Turner  (la): 

Is  83-78        Cu  69-44        ft  5  01         Xl  1-77  =  100. 

Pyr.,  etc. — In  the  closed  tube  decrepitates  and  yields  water.    B.B.  on  charcoal  emits  arsenical 

mes  and  fuses,  giving  an  arsenid,  which  in  O.F.  yields  a  globule  of  copper.    Soluble  in  nitric 

ifL 

OlMi. — Stated  by  Haidmger  to  come  from  the  County  of  Limerick,  Ireland;  but  shown  by 

kurdi  to  be  a  Cornish  species. 

645.  OORNWAUiin].    ComwaUit  Zijppe,  Abh.  d.  Bohm.  Ges.  Ptag,  1846. 

Amorphous. 

Il.=4"5.      G.=4-160.     Color  emerald-green   to  dark  verdigris-green. 
•actiire  conclioidal.  * 

^oinp' — Cu' S  tf  +  5  ft,  or  Cu"  Ss  +  2  Cu  ft + 3  ft  (Ramm.).    According  to  Lerch,  who  obtained, 
a  mean  of  two  analyses  (I-  c.,  Ramm.  Min.  Ch ,  877) : 

Is  30-22        P  215        Cu  54-55        ft  13-0-2=99  94. 

Pyx"-*  ©tc. — In  the  matrass  yields  water.    B.B.  on  charcoal  gives  arsenical  fupei 
^pper  enveloped  in  a  brittle  crust.  Digitized  by 
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Obs. — From  Cornwall,  occurring  in  small  botrjoidal  or  disseminated  individuals  on  oiiTenit 
Resembles  mitl-idiite,  but  differs  from  it  in  not  effervescing  with  acids. 

646.  TTROLITE.    Kupferschaum  Wem,^  Hofitai.  Min.,  iii.  180,  1816,  Letzt.  Min.  Syst.,  19,  9 

1817.     Kupaphrite  Shep^  Min.,  L  294,  lb 35.    Tirolit  HaidL^  Handb.,  509,  1845. 

Orthorliombic.  Observed  planes  :  0,  i-i,  /.  Cleavage  :  0,  perfect.  Usi 
ally  renitbrnij  massive ;  structure  radiate  foliaceous,  surface  drusy. 

'H.  =  l--2.  G. =3-02— 3-098.  Lustre:  6^  pearly  ;  other  faces  vitreoui 
CJolor  pale  apple-screen  and  verdi^ris-green,  inclining  to  sky-blue,  Strea 
a  little  paler.  Translucent — subtranslucent.  Fracture  not  observabL 
Very  sectile.     Thin  lamin®  flexible. 

Oomp.— Cu*  Is  +  9  fi,  or  Cu* is-h2  On  li  +  7  fl  (Ramm.),  =  Arsenic  acid  29*2,  oryd  of  copj^ 
60-3,  water  20-6=:  100,  with  carbonate  of  lime  as  unpurity.  Analysis:  v.  Kobell  ^Pogg.,  xvi 
258): 

Falkenstein,  Tyrol        Is  25-01     Cu  48-88    fi  17-46    OaC  18-65=100. 

P3rr.,  etc.— In  the  closed  tube  decrepitates  and  yields  much  water.  B.B.  in  the  forceps  fusi 
to  a  steel-gray  globule.  On  charcoal  gives  off  arsenical  fumes,  and  fuses  quietly  without  defla{i:« 
tion  to  a  slaggy  mass,  which  in  RF.  yields  globules  of  copper.  Soluble  iu  nitric  acid  with  eff^ 
vescence.    Soluble  in  ammonia,  yielding  a  blue  solution  and  a  white  residue  of  carbonate  of  \va\ 

Obs. — Usually  occurs  in  the  cavities  of  calamine,  calcite,  or  quartz,  accompanied  by  other  ot\ 
of  copper,  appearing  in  small  aggregated  and  diverging  fibrous  groups  of  a  pale  green  color,  a] 
possessing  a  delicate  silky  lustre.  Has  been  observed  in  the  Bannat :  at  Posing  and  Libethen 
Hungary ;  Nertschinsk  in  Siberia ;  Falkenstein  and  Schwatz  in  the  Tyrol ;  Saalfeld  in  Thuringii 
Biechelsdorf  in  Hessia ;  Schneeberg  iu  the  Erzgebirge ;  in  zechstein-dolomite  near  Bieber. 

647.  OUNOOLASm].  Strahliges  Olivenerz  Karst,  Klapr.,  N  Schrift.  Berl  Ges  Pr.,  ilL  23 
1801.  Cupreous  Arsenate  of  Iron  B(mrn.j  Phil.  Trans.,  1801  (with  anal,  by  Chenevix).  StnJ 
leiiorz  Karsten^  Tab.,  64,  97,  l8o8.  Cuivre  arseniate  fSrrif^re  H,  Tabl.,  91, 18o9.  Strahleukup< 
Hausm,,  Handb.,  1050,  1813.  Strahlerz  Wem.  Klinoklaa  Breiih.,  Uib.,  j8S«).  SiderochaJ^ 
Olockei\  Grundx.,  840,  1831.  Aphaneso  Bead.,  Tr,  iL  602,  I83'i.  Aphanesitc  Sh^.,  Min ,  183 
Abidiit  Bemhardi,  Glocker's  Grundr.,  579,  1839. 

Monoclinic.  (7=80°  30^  /  A  \ 
front,=56%  side,  124°.  Observ^ 
planes  as  in  the  annexed  figurt^ 
Oa-4-j=99°  30',  OAl-i=123°  43 
Cleavage:  basal,  highly  perfec 
Also  massive,  hemispherical,  or  reu 
form ;  structure  radiated  fibrous. 

H.  =  2-6  -  3.  G.  =  4-19  —  4-3| 
Lustre:  O  pearly;  elsewhere  vilij 
ous  to  resinous.  Color  internal! 
dark  verdigris  -  green  ;  external] 
blackish-blue  green.  Streak  bluid 
green.     Subtranslucent.    Not  very  brittle. 

Oomp-— Cu«Ss  +  8lt,  or  Cu"  XsH- 8  Cufi  (Ramm.),  =  Arsenic  acid  30*2,  oxyd  of  copper  62^ 
water  7-1  =  100.  Analyses  :  1,  Rammelsberg  (2d  Suppl,  78);  2,  Damour  (Ann.  Ch.  Phys,,  11 
liii.) : 

Is        1^        Cu        fi        I?e 

I.Cornwall    G.=4-2S8-4-859    2971     0-C4     6000    7*64    0-39,  Ca  0-50,  Si  1-12=100  Ram^ 
2.        »*  G.=4'312  2709     1'60    62*80    767     0'49=99-44  Damour. 
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Pyr.,  etc — Same  as  for  olivenite. 

Obs. — Oocars  in  CorawaJl,  with  other  ores  of  copper,  at  Ting  Tangr  mine,  Wheal  t  uity,  and 
Wheal  Gorland,  and  at  Bedford  United  Mines,  near  Tavistook.  The  crystals  usually  present  a 
?ery  dark  blue  color  and  brilliant  lustre,  but  are  rarely  recognizable,  being  aggregated  in  diverg- 
ing: groups,  or  disposed  in  extremely  minute  indiTiduals,  in  cavites  of  quartz;  whenoe  the  name 
iphanesiie^  from  'a^<i»/i(,  unmanifesi    Also  found  in  the  Erzgebirge. 

Named  CUnadasite  in  allusion  to  the  basal  cdeavage  being  oblique  to  the  sides  of  the  prism. 

648.  CHALOOPHTLUTB.  Ouivre  arseniat^  laroelliforme  K,  Tr.,  1 801 ;  Vauquetin  J.  d.  M., 
X.  563,  1S01.  Blattriges  Olivenerz,  Kupferglimmer,  Kant,^  Hoff's  Mag.,  I  543,  1801 ;  Ludwig'a 
Werner,  180,  I8u3.  Copper  Mica  Jameaon,  Min.,  1820.  Kupferphyllit  Breii^.j  Char.,  42,  1832. 
Chalko^yUit^^vO^,  Uandb.,  149,  1847.    Tamarite  B.  it  K,  Miu.,  1852. 

Rhorabohedral.  B  A  ^=69°  48',  0  A  ^=108° 
served  planes:  li,  2,  (9,  -i,  ^-  iAi=88°4:6', 
0  A  ^=  124®  9'.  Usually  in  six-sided  tabular  crys- 
tals ;  plane  0  sometimes  triangularly  striated. 
Cleavage  :  0  highly  perfect.  AEo  foliated  mas- 
sive, and  in  druses. 

n.=2.     G.=2-4-2-66;  2-435,  Coniwall,  Her- 
mann ;  2'659,  ib.,  Daraour.     Lustre  :  of  0  pearly  ;  of  other  faces  vitreous  or 
enbadamantine.     Color  emerald-  or  grass-green  to  verdiffris-green.    Streak 
somewhat  paler  than   the  color.     Transparent — translucent.      Fracture 
scarcely  observable. 

Comp. — Cu*  28+12  10r,  or  Ou*  Js+S  Cu  fi+V  %  from  Chenevix*s  analysis, = Arsenic  acid  21  3, 
oxrd  of  copper  68-7,  water  20*0=10  '.  From  Hermann's  analTsis,  Ou"  As  +  28  fl^= Arsenic  add 
18-0,  oxyd  of  copper  496,  water  32  4=  100.  Analyses:  1,  Chenevix  (PhiL  Trans.,  ISOl);  2,  Her- 
mann (J.  pr.  Ch.,  xzxiii.  294) ;  3,  4,  Damour  (Ann.  Gh.,  Phys.,  III.  ziii.  404) : 

Is         Cm        ^ 

21=100  Chenevix. 

3119,  ^e  292,  Jl  and  P  3-93=100  Hermann. 
23-94,  *1 1-80,  P  1  29=99-30  Damour. 
22-58,  M  213,  P  1  •56=99-84  Damour. 

Pyr.,  eto. — In  the  closed  tube  decrepitates,  yields  much  water,  and  gives  a  residue  of  ohve- 
green  scales.    In  other  respects  like  olivenite.    Soluble  in  nitric  acid,  and  in  ammonia. 

ObA.* — The  copper  mines  of  Tingtang,  Wheal  Grorland,  and  Wheal  Unity,  near  Redruth,  are  its 
[>rincipal  localities  in  Cornwall.  Occurs  also  crystallized  in  iron  ore  at  Sayda  in  Saxony;  in 
ninute  crystals  at  Herrengrund  in  Hungary ;  Moldawa  in  the  Bannat 

Taking  iB  as  the  fundamental  rhombohedron,  then  i7  A  i?=88°  46',  and  a=  1-7768. 

Alt. — Found  altered  to  chrysooolla. 


1.  Cornwall 

21 

58 

2.         **        G.=2-435 

17-61 

44*45 

3.         "        G.=2'669 

19*36 

52-92 

4. 

21-27 

52'SO 

649.  BBRUNITI!.    Berlmit  C.  W.  EUmsbrcmd,  Priv.  oontrib.,  dated  Lund,  Dea  9,  1867. 

Compact  massive,  without  a  trace  of  cleavage. 

H[.=6.     G.=2-64.     Lustre  vitreous.     Colorless  to  grayish  or  pale  rose- 
ed.      Streak  unci>lored.     Translucent.    Fracture  uneven. 

Oomp. — %1  1^  +  i  It,  Blomstrand,  =  Phosphoric  add  55'9,  alumma  40*5,  water  8*6  =  100. 
jialysis :  G.  W.  Blomstrand  (La): 

1?  (I)  64-84  Xl  40*27  I?e  0-26  fi  4-14=99-61. 

pyr^  etc. — B.B.  whitens  without  fusing.  A  deep  blue  color  with  cobalt  Hardly  attacked  by 
:ids.  £a<nly  decomposed  on  fusion  with  alkalies,  and  the  resulting  mass  soluble  m  water  with 
rolution  of  much  heat 
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Obs. — Resembles  quartz.    From  the  iron  mine  of  Westana  in  Scania,  Sweden,  where  it  oecon 
sparingly  m  quartz,  from  which  it  is  ordinarily  separated  by  ai  thin  layer  of  lazulite. 
Named  after  Prof.  K.  H.  Berlin,  of  the  UniTorsity  of  Lund. 

660.  OATjTiATNlT.tI.     ?  CaUaiDa  Plin.^  xzxvil  33.    Turquois  pt    Callais  DamouTf  0.  B.,  Hz 

936,  1864    Oallainite  Dana. 

Massive.     Texture  wax-like. 

H.=3-5— 4.  G.=2*50— 2'52.  Color  apple-green  to  emerald- green, 
spotted  or  lined  with  whitish  and  bluish.     Translucent. 

Comp.— £l  P+5  ^=Pho8phoric  acid  42-39,  alumina  SO'TS,  water  26*36=100.  Analyus:  A 
Damour  (L  c) : 

P  ^\  Fe  Mn  Ca  ti  Sand 

42-68  29-67  1*82  tr.  0*70  28-62  210=10O-39. 

Pyr.,  etc. — When  heated  yields  water,  and  becomes  opaque,  chooolate-brown,  and  friable 
B  B.  infusible. 

Obs.— From  a  Celtic  grave,  near  Mane-er  H'roek  in  Lookmariaquer,  in  rounded  pieces  from  ihc 
8ize  of  a  flax-seed  to  that  of  a  pigeon's  egg,  and  found  in  the  collections  of  the  Polymathic  Soeiei; 
of  Korbihan,  in  western  France. 

Damour  makes  this  mineral  the  callads  of  Pliny,  and  especially  in  view  of  its  green  color.  But 
the  callais  was  blue,  and  the  green  stone  really  related  to  it  was  probably  the  ceUtaina  (see  p. 
681).  Yet,  as  tliis  identity  is  not  established,  the  name  caUttirUie  is  better  than  Pliny's  name 
unmodified. 

661.  IiAZUIiITXI.  Himmelblau  Fossil  von  Stciermark  [Styria]  Wtdenmanny  Bergm.  J.,  34d, 
Ap.  1791 ;  Smalteblaue  F.  von  Vorau,  Schrift  Ges.  N.  Berlin,  ix  352,  1791;  Naturliche  Smalt; 
Berlinerblau,  Eisenblau  [=Vivianite] ;  Bergblau  [=Ohrysocolla] ;  Unachter  Lasurstein  [=Fal.sa  j 
Lapis-Lazuli],  Siuiz,  Eihricht  Nat.  Wien,  49, 1 798 ;  Lazulit=Kieselerde  +  Thoaerde  +  Eisenerde,  j 
Klapr.j  Schrift.  Ges.  N.  Berl.,  i.  90,  1792,  Beitr.,  i.  197,  1795.  Dichter  blauer  Feldapath  (fr. 
Krieglach,  Styria)  JT/opr.,  Beitr.,  i.  14,  1795;  Lazulith  inai)r.,  Beitr.,  iv.  279,  1807.  Blue  8?ar. 
Blue  Feldspar.  Wahrscheinlich  n.  Fosa  aus  d.  Salzburgischen,  Siderit,  v.  Moll,  Jahrb.  B.  H.,  it. 
71, 1799  (with  bad  anal  by  Heim);  MoUit  Edberle,  Handb.,  18(4;=Lazulith  Mohs,  Null  Eab.,  L 
427,  1804.  Blauspath  Wtm,  Yoraulite  Delameth^  Min.,  1812.  Azurite  Jameson,  Min.,  i.  341, 
1816.  Phosphorsaure  Thonerde,  eta,  IhichSf  Schw.  J.,  xziv.  373,  1818.  Elaprothite  Beud,.  Tr^ 
464,  1824;  Elaprothine  id,  il  676,  1832. 

Monoclinic.  67=88°  15',  /A  7=91°  30',  C^  A  1-1=139°  45',  Priifer; 
a  :h  :  ^=0-86904  :  1  :  1-0260.    Observed  planes  as  in  the  annexed  figures. 

O  A  -2=111°  37'  0  A  fi=l50°  15'  0  A  -|=141°  3' 

0  A  24=120  42i  0  A  1=140  20  2  A  2,  front,=100  20 

1  A  1,  front,=115  30  Oa  1=129  10  -2  A  -2,  "     =99  40 
0  A  2-^=121  15  Oa  7=90  23  2-i  A  |=141  38 

Twins:   composition-face  i-i;  also  (?,  as  in  f.  481.     Cleavage:   lateral, 
indistinct.     Also  massive. 

II.=5-G.  G.=3-057,  Fuchs;  3-067-3121,  Prufer;  3122,  Smith  & 
Brush.  Lustre  vitreous.  Color  aznre-blue;  commonly  a  fine  deep  blue 
viewed  along  one  axis,  and  a  pale  ffreenish-blue  alonff  another.  Streak 
white.  Subtranslucent — opaque.  Fracture  uneven.  Brittle.  Plane  of 
optical  axes  clinodiagonal ;  bisectrix  negative  and  inclined  50°  39'  to  a 
normal  to  the  edge  -2/~2,  and  70°  to  a  normal  to  2-*;  angle  large,  for 
the  red  ray  in  oil  77°  16' ;  Descl. 
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Oomp.— O.  ratio  for  B,*l,P,fi=l  :8:5:1;  whence  Xl  P +  %  A ;  or  Xl  ?+(%  Je)  fl, 
Dana, = Phosphoric  add  46h,  ahiiuina  340.  magnesia  13-2,  water  60t=lu0. 

Analyses:  1,  Fuchs  (Sdiweig.  J.,  xxiv.  373) ;  2,  R.  Brandes  (ib.,  xxx.  385) ;  3-8,  Rammelsberg 
ToKg.,  IxiT.  2«0);  9,  !•»,  Smith  ft  Brush  (Am.  J.  Set,  II.  xvi.  37«0:  H,  Igelstrom  (J.  pr.  Ch., 
hriv,  252,  ft.  (Efv.  Ak.  Stockh.,  1854);  12,  C.  W.  Blomstrand  (priv.  contrib,  Dea  9,  1867): 


476 


477 


478 


-f 


479 


480 


481 


P  Sa  iS^e  Mg  Ca  fi 

1.  Radelgraben  41-81.  35-73  2-64  9-34  6*06, 

2.  Kri^lach  4332  34v,0  080  13-56  042  0*50, 

3.  Gnitz.     G.=8-ll  42-41  29*58  10-60  10*67  1-12  562: 

4.  "                "  48-84  3809  6-69  9-00  1*44  5-94: 

5.  **                "  46-99  27-62  6-47  iri9  2-12  5-61: 

6.  Kri<^lach.    G.=r2-02    40*95  36*22  164  12-85  1*42  692: 

7.  "                 **  47*36  30-05  1*89  12*20  1-65  6-85: 

8.  **                  "  47-73  27-48  1-»1  12-16  4*82  640: 

9.  North  Carolina  4338  3122  8*29  10*06  5*68, 

10.               "  44-15  3'217  8-05  10*02  6*60, 

n.  Wermland  47*52  8286  10*55  8-58  tr.  6*30, 

12.  Westana  48-83  32*^2  782  905  084  692, 


Si  2*1=87*08  Fuchs. 
Si  6-5=99-6  Brandes. 
=  100  Rammelsberg. 
=  100  Rammelsberg. 
=  100  Rammelsberg. 
=  100  Rammelsberg. 
=  100  Rammelsberg. 
=  100  Rammeldberg. 
Si  I  07  =  99-70  Smith  &  Br. 
Si  1-07  =  100-96  Smith  &  Br. 
Mn  <r. =99-81  Igelstrom. 
Mn  0*18,  Cu  0*1  =  100*36  BL 


Rammelsberg  found  some  silica,  as  impurity,  in  his  analTses,  which  is  excluded  in  the  results 
above  given. 

Pyr^  etc. — In  the  closed  tube  whitens  and  yields  water.  B.B.  with  cobalt  solution  the  blue 
eolor  of  the  mineral  is  restored.  In  the  forceps  whitens,  cracks  open,  swells  up,  and  without 
fhskm  falls  to  pieces,  coloring  tbe  flame  bluish-green.  The  green  color  is  made  more  intense  by 
moLstcning  the  assay  with  sulphuric  acid.  With  the  fluxes  g^yes  an  iron  glass ;  with  soda  on 
charcoal  an  infusible  mass.    Unacted  upon  by  acids,  retaining  perfectly  its  blue  color. 

OIm. — Occurs  both  massive  and  crystallized  in  narrow  veins,  traversing  clay  slate,  in  the 
torrent  beds  of  Schladming  and  R^delgpraben,  near  Werfen  in  Salzburg,  with  spathic  iron ;  in 
G^ratz,  near  Vorau ;  in  Krieglach,  iu  Styria ;  at  Hochthaligrat,  at  the  Gomer  glacier,  Rympflach- 
wang.  Upper  Valais,  in  Switzerland,  H.=about  4;  also  in  veins  or  pockets  in  quartzitct,  iu  Horrs* 
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jdberg,  Wermland,  massiye  and  granular,  sometimes  in  8-sided  crjrstals  •  inclieB  long  and  2  inchei 
in  diameter;  in  the  iron  mine  of  Westana^  in  Scania,  Sweden,  massive,  of  a  dark  «iu«  eok^, 
also  at  Tijuco  in  Minas  Qeraes.  Brazil  Abundant  at  Crowder^s  Mt,  Lincoln  Go ,  N.  C. ;  and  ia 
fine  sky-blue  crystals,  often  1 — 1^  inch  long  and  broad,  on  Graves  Mu,  Lincoln  Co.,  6a.,  50  m. 
above  Augusta,  with  cyanite,  rutile,  pyrophyllite,  etc 

The  name  lazulite  is  derived  from  an  Arabic  word,  azul^  meaning  heaven,  and  alludes  lo  tii« 
color  of  the  mineral 

On  cryst,  Priifer,  Nat  Abhandl  Wien,  I  169;  Dana,  Am.  J.  Sd,  IL  zzvii.  38. 

662.  BARRANDXTB.    Barrandit  v.  Zephasrovich,  Ber.  Ak.  Wien,  Ivl  1867. 

In  spheroidal  concretions,  indistinctly  radiated  fibrous,  with  the  surface 
crystalline  angular  ;  ex^ncentric  in  stnicture. 

II.=4'5.     §.=2"576.    Lustre  between  vitreous  and  greasy.     Color  pale-  j 
bluish,  reddish,  greenish  or  yellowish-gray.     Streak  yellowish  to  bluish 
white.     Translucent  to  opaque. 

Oomp^—O.  ratio  for  fi,  P,fl=8  :  6  :  4^  with  fi=i  3Pe+f  3kl;  whence  (f  3Pe+jXl)^H-4  fi= 
Phosphoric  add  40*63,  alumina  12-61,  sesquioxyd  of  iron  2616,  water  20*60=100.  Analysis:  K  | 
Boricky(lc.):  m  -v  ^  ^ 

P  XI  Pe  fl 

89*68  12-74  26*68  21*00=100. 

Pjrr.,  etc.— Yields  water  with  an  acid  reaction.  B.B.  splits  open  and  becomes  darker  in 
color ;  moistened  with  sulphuric  acid  colors  the  flame  bluish-green.    Soluble  in  hot  muriatic  acid. 

Obs. — Occurs  at  Cerhovic,  N.N.W.  of  Przibram,  in  Bohemia,  in  clefts  in  a  Lower  Silurian  sand- 
stone, with  cacoxene  and  stilpnosiderite ;  the  translucent  globules  -J^  to  1-i^  mm.  in  diameter, 
and  having  withm  some  resemblance  to  opal;  the  opaque  variety  without  lustre;  sometimes 
a  grain  of  limonite  at  centre,  and  particles  of  the  same  as  impurity. 

Alt— Stated  to  give  origin  by  alteration  to  dufrenite,  similar  globules  and  fibrous  crusts  at  thej 
locality  having  the  composition  of  the  latter  mineral 


663.  800R0DITE.  Cupreous  Arseniate  of  Iron.  Cupro-martial  Arsenate  Boum^  Phil.  Trans., 
1801,  191.  Martial  Arseniate  of  Copper.  Cuivre  arseniate  ferrif<^re  H,  Tabl,  91,  1809.  Skoro- 
dit  Breiih,,  Hoffm.  Handb.,  iv.  2,  182,  1817.  Scorodite  and  N^octdse  Beud.,  il  605,  607,  18.^2; 
Desd,  Ann.  Ch.  Phys.,  III.  z.  403.  Arseniksinter,  Einen-sinter,  Hennanrij  Bull  Soa  Imp.  Kftt 
Moscou,  i  264,  1845.  Kobalt-scorodit  Lippinann,  v.  Hornberg,  Zool  Min.  Yer.  Rcgeusb.,  xl 
172.  I 

Orthorhombic.     /A  7=98°  2^  O  A  l-t=132°  W\  a:h\  c=l-0977  :  1  :| 
1'1511.     Observed  planes  as  in  the  annexed  figure,  with  also  /,  2-t,  J,  2-5. 

*®2  i-2  A  i-2=120°  10'  1  A 1,  bafi.,=110°  58' 

«A«:-5=150   5  iAi,pyr.,=134  38,12718 

1  A  1,  pyr.,=:lU  34  and  103  5  ^  A  J,  ba8.,=  72  2 

Cleavage  :  i-2  imperfect,  iA  and  i-i  in  traces. 

H.=3-5— 4.  G.=3-l— 3*3,  Lustre  vitreous— subadaraan- 
tine  and  subresinons.  Color  pale  leek-green  or  liver-brown.  | 
Streak  white.  Subtransparent  —  translucent  Fracture 
uneven. 

Oomp« — ^Fe  Xs+4  tt= Arsenic  add  49*8,  sesquioxyd  of  iron  34*7,  water  1 5'5  =- 1 00.  Analyses :  I 
I,  Berzelius  (Ak.  H.  Stockh..  »50,  1824,  Jahresb.,  v.  206);  2,  Boussingault  (Ann.  Oh.  Pbys.,  xB 
837);  3—6,  Damour  (Ann.  Ch.  Phys.,  III.  x.  412h  j 
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1. 

9e 

fi 

1. 

Bnsil,  JS^eocteM 

50-79 

34-86 

16-56 

2. 

Popayan 

49U 

S4-3 

16-9 

3. 

\  aulrj}  gn.  cr^«t 

60-96 

31-89 

16-64 

4. 

Cornwall,  Hue  erysL 

5106 

3274 

16-6S 

5. 

Saxony,  hiuinh 

62-16 

38i»0 

15-68 

6. 

Brazil,  iVeoefaM 

60-96 

3310 

15-70 

0-07,  Cu  <r.= 101-85  BenBaHiu. 

,  l*b  0-4=101-2  Boussingault 

=98-48  Damour.    G.=8-ll. 

=99-48  Damour. 

=  1 00-74  Damour. 

=tftt-8rt  Damour.    G.=8-18. 

An  tr<m-8ifdar  (Eisensinter,  Arsmik-Binter),  fh>m  Nertschinsk,  analyzed  by  Hermann,  is  as 
amorphous  aoorodite.  H«niiann  obtained  (J.  pr.  Ob.,  zzxiii  96)  As  48*05,  Pe  36  4 1,  £[  15-54= 
luO. 

Pyr.,  eto. — In  the  closed  tube  yields  neutral  water  and  turns  yellow.  B.B.  fVises  easily,  color- 
ing the  flame  blue.  B.B.  on  charcoal  gives  arsenical  fumes,  and  with  soda  a  black  magnetio 
scoria.    With  the  fluxes  reacts  for  iron.    Soluble  in  muriatic  add 

Obt« — ^Found  of  brown  color  in  the  granitic  mountains  of  Schwarzenberg  in  Saxony,  asFociated 
with  arsenopyrite ;  at  Ljling,  near  Huttenberg  in  Garinthia,  with  Icuoopyrite ;  .at  Chanteloube, 
near  Limoges ;  at  Nertschinsk,  Siberia,  in  fine  crystals  ;  also  as  an  amorphous  crust  or  iron-sinter 
CD  beryl,  topaz,  and  quartz ;  leek-green,  in  the  Cornish  mines,  coating  cavities  of  ferruginous 
quartz;  at  the  Minas  Goraes,  in  Brazil ;  in  Popayan;  at  the  gold  mines  of  Victoria  in  Australia,  iu 
quartz  with  arsenopyrite  and  gold. 

Occurs  in  minute  crystals  and  druses  of  leek-grecn  and  greenish-while  colors,  near  Edenville, 
N.  T.,  with  arsenopyrite,  iron-sinter,  eta,  in  white  limestone ;  in  Oabarras  Co.,  N.  C,  on  G. 
Luderick's  farm,  in  aggregations  of  g^reenish- white,  brownish-  and  leek-green  crystals ;  coating 
t^avities  of  quartz  and  hmonite  with  copper  ores  and  pyrite. 

The  oobalt-scorodite  of  Lippmann  (1.  a)  occurs  in  bluish  crystals  with  quartz  and  hypochloritei 
at  Schneebnrg ;  it  has  not  been  analyzed. 

Named  from  oKJipoi'Hf^  garliCy  alluding  to  the  odor  before  the  blowpipe. 

Alt. — Soorodite  occurs  altered  to  limonite. 


664.  WATBIiUTB.  Wavellite  BabhingUm,  Davy's  Mem.  in  Phil  Tr.,  162,  1805.  HydrargU- 
lite  Davy,  ib.,  156,  162.  Devonlte  Thomson,  Strahliger  Hydrargillit  (=columnar  var.  of  Dias- 
pore)  ffawm^  Handb.,  443,  1813.  Lasionit  JFUcAs,  Schw.  J.,  xvlii.  288,  1816,  xxiv.  121.  Strie- 
gisan  BreiUL,  Schw.  J.,  Ixii.  379,  1831.  Thonerdephosphat  Oerm,  Alumine  phosphalee  jFV. 
Subphosphate  of  Alumine. 


Orthorhombic.  7a  7=126^  25',  O  A  1-^=143°  23';  a 
1  :  1-494:3.  Observed  planes  as  in  the  annexed  figure,  with 
also  1,  2-2,  and  i-J. 


h  :  (j=0-7431 


488 


1  A  7=129°  47' 
1  A  1,  mac.,=146  28 
1  A  1,  brach.,=110  20 
1  A  1,  bafl.,=79  34 


2-S  A  2-5,  mae.,=117°  23' 
2-5  A  2-2,  brach.,=118  33 
2-2  A  2-2,  ba8.,=93  T 
aAi.|=123  57 


Cleavage:  7 rather  perfect ;  also  brachydiagonal.  Usually 
in  hemispherical  or  globular  concretions,  having  a  radiated 
st  ni  c  t  lire 

H.=3-'25— 4.  G. =2-837,  Barnstaple,  Haidinffer;  2*316, 
Irish  variety,  Richardson.  Lustre  vitreous,  inclining  to  pearly  and  resin 
ous.  Color  white,  passing  into  yellow,  ffreen,  gray,  brown,  and  black. 
Streak  white.     Translucent.     Index  of  retraction  1-62. 

Coiiip.--0.  ratio  for  Xl,  P,  fi=9  :  10  :  12;  whence  Xl"P«+12tt,  or  perhaps  *lP-h^?tltt'+ 
5tt=Pboephoricacid  34-4,  alumina  87*3,  water  28*8 =1U0;  or  the  same  with  4^  d= Phosphoric 
acid  35-1,  alumina  38*1,  water  26*8=100. 

Analyses:  I,  2.  Fuchs  (Schw.  J.,  zziy.  121);  3,  Berzelius  (Schw.  J.,  xzril  63);  4-T,  Erdmann 
(Schw.  J.,  Izix.  154);  8,  Hermann  (J.  pr.  Gh.,  xxziiL  288);  9,  Sonnenschein  (J.  pr.  Oh.,  liii.  344); 
10,  QoQth  (Am.  J.  Sd.,  U.  xxiiL  42S)* 
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Si        ^e        tL 


1. 

DeyoDshire 

3512 

37-20 

._ 

2800 

=100-8-2  PucliS. 

2. 

»* 

84  84 

37*16 

28-00 

=100Fuch8. 

3. 

(( 

33  40 

35-85 

1-25* 

26*80 

206,  Oa  O-50£i99'89  BerzeHna. 

4. 

Striegis,  blue 

34  0rt 

36-60 

100 

27*40 

<r.=99'06  Erdmaun. 

6. 

"       greefij  yeUow 

33*28 

8«'39 

*2-69 

27*10 

/r. =99-46  Erdmann. 

6. 

"       brown 

31-65 

34-90 

2-21 

24-01 

ir,  Si  7*:<0=9y-97  Erdmann. 

7. 

"       black 

32-46 

35-39 

1-5 

2400 

fe-.,  Si  6-(i5=luo  Erdmann. 

8. 

Zbirow 

34*29 

36-39 

1*20 

26*34 

1-69=98*91  Hermann. 

9. 

Alleudorff 

82*16 

35-76 

_ 

28-82 

tr.,  Ca  0-8H,  Si  2*70=98  80  Sonn. 

10. 

Chester  Co.,  Pa. 

34  68 

36-67 



28-2^ 

ir.,  Umonite  0*22=99*86  Genth. 

*  with  peroxyd  of  mangaoeM. 

Hermann  obtained  much  less  fluorine  than  Berzelius,  and  gives  a  different  formula.  Bat  Ber 
celius  remarks  that  this  ingredient  may  easily  fall  short. 

The  cement  of  a  conglomerate  near  Loughhill,  Co.  of  Limerick,  Ireland,  coDsisting  of  emerald- 
green,  with  some  white,  crystals,  approaches  wavellite  in  composition,  affording  A.  Gages  (J.  G. 
Soc.  Dubl.,  vuL  73)  P  3u*88,  Xl  3tt*lrt,  Pe  1*81,  :^i  0*33,  ]ft  23*56,  F  <r.,  Si  3'6I,  apatite  1-58,  quart* 
l-0i)=r98-94.  A  wayeUite  contaudng  oxyd  of  lead  occurs  at  R.>si^res  in  stalactites,  as  detected 
by  Berchier. 

Pjrr.,  etc.— In  the  closed  tube  gives  off  much  water,  the  last  portions  of  which  react  acid  and 
color  Brazil-wood  paper  yellow  (fluorine),  and  also  etch  the  tube.  B.B.  in  the  forceps  swells  up 
and  splits  frequently  into  flue  acicular  particles,  which  are  infusible,  but  color  the  flame  pale  green ;  j 
moistened  with  sulphuric  acid  the  green  becomes  more  intense.  Gives  a  blue  with  cobalt  solu- 
tion. Some  varieties  react  for  iron  and  manganese  with  the  fluxes.  Heated  with  sulphuric  acid 
gives  off  fumes  of  fluohydric  add,  which  etch  glass.  Soluble  in  muriatic  acid,  and  also  in  caustic 
potash. 

Obs. — Wavellite  was  first  discovered  in  a  tender  day  slate  near  Barnstaple,  in  Devonshire,  bj 
Dr.  Wavel.  It  has  since  been  found  at  Clonmel  and  Cork,  Ireland ;  in  the  Shaint  Isles  of  Soot- 
land;  at  Zbu-ow  in  Bohemia;  Zajeoov  in  Bohemia:  at  Fraiikenberg  and  Langcnstricgis,  Saxony; 
Diensberg  near  G lessen,  Hesse  Darmstadt;  on  brown  iron  ore  in  tlie  Jura  limestone  at  Amberg 
in  Bavaria  (the  lasianUe  of  Fuchs) ;  in  a  manganese  mine  at  Weinbach  near  Weilburg  in  Nassau 
(Genth) ;  at  Villa  Rica,  Mlnas  Greraes,  Brazil 

In  the  United  States  reported  as  found  near  Saxton's  River,  Bellows  Falln,  N.  H. :  also  at  the 
slate  quarries  of  York  Co.,  Pa.,  near  the  Susquehanna;  at  Washington  mine,  Davidson  Co.,  N.  C, 
with  actinolite,  pyrite,  and  native  silver ;  at  Steamboat,  Chester  Co.,  Pa.,  in  a  bed  of  limouite, 
abundant  iu  stalactitic  forms,  part  looking  like  gibbsite,  part  drusy  with  rhombb  crystals,  and 
often  coated  with  a  pearly  scaly  mineral  yet  undetermined. 

Named  after  Dr.  Wavel,  the  discoverer.  The  species  was  considered  a  variety  of  diaspore  by 
D'Aubuisflon,  Boumon,  Hauamaun,  and  some  other  early  mineralogists,  and  placed  next  to  dia2»- 
pore  by 'Werner  in  1817;  while  Jameson  arranged  it  in  1816  among  the  zeolites. 

Calculating  from  the  angle  /A  7=126"'  25',  the  prism  i-2  has  the  angle,  over  t-l,=90'  34',  very 
near  the  angle  /  A  /  of  lazulite. 

564A.  Kapnicite  Kenng.^  Ueb.,  1856,  and  1856-67.  Probably  wavellite.  Occurs  in  fibrous 
radiated  rounded  concretiona,  the  fibres  rhombic  prisms  pyramidally  terminated,  with  vitreona 
lustre;  H.=3-5— 4;  G.=s:2-366(Stadeler).  Stadeler  obtained  (Ann.  Ch.  Pharm.,  cix.  305)  P  35-48; 
3^1  39*59,  with  water  24*92  (from  the  loss)=100,  and  remarks  on  the  close  approximation  Ui 
wavellite.    From  Kapnik  in  Hungary. 

554B.  Planeritb.  Under  this  name  Hermann  has  described  (Bull.  Soc.  Nat  Mosc,  xxxv.  *24A. 
1862)  a  mineral  from  the  copper  mines  of  Gumeschefsk,  in  the  UraL  It  occurs  in  thin.  sub> 
crystalline,  botryoidal  layers  in  the  cavities?  of  a  quartz  rock.  H.=6;  G.=2*65.  Color  on  fresh 
surface  verdigris-green,  passing  to  olive-green  on  exposure  to  the  air.  Lustre  dull  Transluceut 
on  the  edges.     Analysis  afibrded : 

P  R3-94        Xl  87*48        On  3*72        f'e  3*62        fl  20-93=99-69. 

From  which  Hermann  deduces  the  formula  (Xl*  P*+  9  ft)  +  f  (Ou,  Pq)  ft.  He  regards'  the  hydrate^ 
oxyds  of  iron  and  copper  as  unessential,  and  as  occurring  in  many  other  aluminous  phosphates 
as  turquois,  pepanite,  and  flscherite. 

B.B.  in  tube  decrepitates,  yielding  much  neutral  water.  Easily  solu1>le  in  borax,  giving  ooppe 
reaction.  Only  slightly  attac^ked  by  acids,  but  easily  decomposed  by  boilinflc  ^th  caustic  eoda 
Named  after  Placer,  director  of  the  mines.     Possibly  impure  wavellite. 
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666.  TROUJEHTB.    TroUeit  C.  W,  Bkmskrand^  Priy.  coDtrib.,  dated  Dec.  9, 1S67. 

Compact,  with  indistinct  cleavage. 

H.  a  little  below  6.     G.=3-10.     Lustre  more  or  less  vitreous.     Coloi 
>ale  green.    Fracture  even,  to  conchoidal. 

Comp.— Sl^+i  Si  £['=Phosphorio  add  41*8,  alumina  46*2,  water  6-0=100.  Analyiiis:  G.  W 
lom0trand(Lc.): 

P  il  Pe  Oa         .        fl 

(1)46-72  43-26  2*75  0-97        '       6-23=99-93. 

Pyr.,  etc.— 6.B.  same  as  for  berlinite.    Scarcely  attacked  by  acids. 

Oba. — GoDfltitutes  small  detached  masses  and  yeins  in  other  phosphates,  at  the  iron  mine  of 

'estana,  in  Scania,  Sweden. 

Named  after  the  chemist  H.  6.  Trolle  Wachtmeister. 

56.  PIiUBffBOanMBUTU.  Plomb  rouge  en  stalactites — ^tantot  en  globules,  ds  Lisle^  Demeste 
Lettres  Min.,  iL  399,  1779;  Crist,  lii.  899,  1783.  Sel  adde-pliosphorique-martial  G,  de  Laur 
moni,  J.  de  Phjs.,  xzviii.  SS5,  1786.  Plomb-gomme  de  LaumorU.  Aluminiate  de  Plomb  aveceau 
de  combinaisou  Berz.^  in  his  N'ouv.  Mia,  283,  1819.  Bleigummi,  Blei-aluminat,  etc.,  Berz,y  Schw. 
J.,  rxvii  65,  1819  (tri.  fr.  Nou7.  Miu).  Native  Aluminiate  of  Lead  SmithsoUt  Ann.  PhiL,  xiv. 
3],  1819  (dting  Berz.,  and  also  a  letter  by  de  Laumont,  in  which  S.  Tennant  (who  died  iu 
IS] 5)  is  said  to  have  first  analyzed  plombgomme  and  made  it  a  combination  of  ozyd  of  lead, 
alumina,  and  water).  Plomb  hydro-alumineux  if.,  Tr.,  iii  410,  1822.  Gummispath  .Bret^.,  Char., 
&6,  1832.  Plomgonmie  Beud.^  Tr.,  ii.  1832.  Plumbo-gummite  Shep.j  Min.,  ii.  113,  1835. 
Plumbo>resinite  Danaj  Min.,  280,  1837.  Gummiblelspath,  Bleihydroaluminat,  Germ.  Bitch- 
Toekite  Shep.,  Bep.  Canton  Mine,  6a.,  1856,  Min.,  401,  1857. 

Reniform,  globular,  botryoidal,  with  sometimes  a  concentric  structure ; 

thin  crusts;  compact  massive. 

H.=4--5.     G.=4-6-4 ;  6-421,  Breith. ;  4-88,  fr.  Nuissi^re,  Dufrenoy ; 

)14,    hitchcockite,   Genth.     Lustre  resinous  or  gum-like.     Color  yel- 

«rish-gray,  reddish-brown,   greenish ;    also  yellowish-white ;   sometimes 

ajish-white,  bluish.     Streak   uncolored.     Translucent ;   subtransparent, 

agile. 

3omp. — ^Analyses:  1,  Berzolius  (Schw.  J.,  xxvii.  65);  2,  Dufrenoy  (Ann.  Ch.  Phys.,  lix.  440)  j 
,  Damour  (Ann.  d.  M,  III.  xvii.  191) ;  6,  Genth  (Am.  J.  Sci.,  II.  xxiii.  424) : 

P       3      Xl      ]^b       A      Pe    Ca     Si 

BTuelgoet  0-20  3700  40*14  18-80       1-80*      0-60=98-54  BerzeUus, 

^uisHiere 34-23  3751  16-13 2  11,  l»b"P  7-79=97-77  Dufrenoy. 

iuelgoet        8-06  030  34-32  35-10  18-70  0*20  0*80    ,  PbCl  2-27  =  99-76  Dnmour. 

"  12-05  0-25  11-05  6216  618 "     8-24=99-92  Damour. 

*«  16-18  0-40     2-88  70*85  124 "     9-18=99*73  Damour. 

liichcockUe  \S'U  25-54  2904  20*86  0  90  1*44    ,  C  1*98,  CI  004,  insoL  U-48=99<)2.aj 

'WlthftomoMn'O*. 

erzelias  made  the  mineral  a  hydrous  aluminate  of  lead,  l*b%l*+6^.    Damour  concluded  f 
I  his  results  that  in  Berzelius's  investigation  the  phosphoric  acid  was  precipitated  witli  Dhe- 
n'na  and  ozyd  of  lead,  and  so  lost  sight  of     He  observes  that  his  own  analyses,  though  son 
dyr  difCerenZj  agree  in  affording  1  :  I  for  the  0.  ratio  of  water  and  alumina,  and  regards  the 
lina  as  present  in  the  state  of  a  hydrate.    He  writes  for  the  formula  of  anal.  3,  l!VP'+6i*%l> 

Dnfr^noy  inclines  to  adopt  Damour's  view  (Min.,  iii.  294,  1856). 

Genth's  analysis  of  hitchcockite,  the  0.  ratio  for  the  water  and  alumina  is  3 :  2  ;  for  the  whole 
?tl,  1^,  :&,  21  :  U'2  :  H)*5  :  18  5,  which  corresponds  to -2*1  P  +  ]^b»F4-43tl  jft'-h  10  A. 
1  earthy  mineral  from  Bosi^res  afforded  Berthier  (Ann.  d.  M.,  III.  xix.  669}^.(^ilk.(r.  of ^s>) 

^1  23 -0,  l>b  lO'O,  Cu  S-0,  £[  and  organic  matters  38  0=99*5. 
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Pyr.,  etc. — In  the  closed  tube  decrepitates  and  yields  water.  B.B.  in  the  forceps  sw-ells  t 
like  a  zeolite,  colors  the  flame  azure-blue,  but  is  imperfectly  fused  Ondiarcoal  gives  in  odditis 
a  faint  white  coating  of  chlorid  of  lead  (Plattner).  With  soda  gives  metallic  lead.  With  coIm 
solution  gives  a  blue  color.     With  the  sodium  test  yields  a  phosphld.    Soluble  in  nitric  add. 

Obs.— Occurs  in  clay  slate  at  Huelgoet  in  Brittany,  associated  with  galenite,  blende,  pyrit 
and  pyromorphite ;  also  in  a  lead  mine  at  Nuissidre,  near  Beaujeu ;  at  Roughten  Gill,  Cumbertant 
at  Mine  La  Motte,  Missouri ;  at  Canton  mine,  Ga.,  with  galenite,  etc  {hUchcockUe^. 

Named  from  the  Latin  plumJlmm^  kad,  and  gummiy  gum.  The  identity  of  de  Lisle's  minei 
(which  was  camelian-Uke  in  color)  with  plombgomme,  though  questioned  by  de  Laumont  in  h 
early  paper,  is  admitted  in  his  letter  cited  in  Ann.  PhiL,  ziv.  31,  1819. 

The  mineral  looks  usually  like  drops  or  coatings  of  gum,  also  at  times  somewhat  like  cbalcedoi 
or  allophane.  It  differs  frpm  globular  pyromorphiie  or  blende  in  not  being  fibrous  within.  Tl 
Mtchcockiie  occurs  in  botryoidal  crusts  and  thin  coatings,  white,  bluish,  yellowish,  or  greeni^ 
allophane-like,  sometimes  concentric  in  structure,-  Shepard  gives  H.=r2-75— 8,  and  says  that 
loses  29  p.  c.  on  ignition. 

657.  OALCIOFERRITE.    Calcoferrit  J.  E,  Blum,  Jahrb.  Min.  1858,  287. 

Monoclinic?  Foliated  massive.  Cleavage  :  very  perfect,  or  foliated,  in  one  direction ;  traees! 
another  at  right  angles  to  the  perfect  one ;  also  in  another  oblique  to  the  same.    In  nodules.   , 

H.=2'5.  G.=2-523— 2-529,  Reissig.  Lustre  of  cleavage-face  pearly.  Color  sulpbur-yellot 
greenish-yellow  to  siskin-green,  yellowish,  white.  Streak  sulphur-yellow.  Thin  lamin«$  tran^ 
cent    Brittle.  ^  *» 

Analysis  by  Reissig  (L  c.),  giving  nearly  4P,  Sfi,  6&,  19 fi;  2  fe»F+2fiF4-fifi'-i-16fl  : 

P8401    Pe24S4    Xl  2*90    Ag  265     Ca  14-81     fl  20-56=99-27. 

B.B.  fuses  easily  to  a  shining  black  magnetic  globule.    Easily  decomposed  by  muriatic  add  j 

In  nodules  in  a  bed  of  clay  at  Battenberg  in  Rlienish  Bavaria.     The  exterior  of  the  nodules 

yellowish-  or  reddish-brown  impure  calcioferrite.  I 

668.  PELARMAOOSIDZIRITB.  ?Fer  min^ralis^  par  lacide  arsenique  ProvsL  Ann.  Chei 
i  196,  1790;  Arsonicated  Iron  Ore  Kirwan,  il.  189,  1796.  Oliveneiz,  Arseniksaures  Eisenj 
Wurfehi  kryst.  (fr.  Carharrack)  Kla2)r.j  Schrift.  Gcs.  nat.  Fr.  Beri.,  1,  161,  1786,  Beitr..  iiL  1^ 
1802;  Wurfelerz,  var  of  Olivenerz,  Lem,  ii.  18,  151,  1794.  Wurfelerz  Kcarsten,  Tab.,  66,  18^ 
Cube  Ore.    Pharmakosiderit  Haustn^  Handb.,  1066.  1813. 

Isometric ;  tetrahedral.  Observed  planes :  (?,  1,  2,  /;  f.  1,  29,  e| 
Crystals  modified  cubes  and  tetrahedrons.  Cleavage:  cubic;  iinperfd 
O  sometimes  striated  parallel  to  its  edge  of  intersection  with  plane  1  (f.  21 
planes  often  curved.     Rarely  granular.  j 

H.=2'5.  G.=2*9— 3.  Lustre  adamantine  to  greasy,  not  very  distiin 
Color  olive-green,  passing  into  yellowish-brown,  bordering  sometimes  up 
hyacinth-red  and  blackish -brown ;  also  passing  into  grass-greeu,  ememl 
green,  and  honey-yellow.  Streak  green — brown,  yellow,  pale.  Subtrai 
parent — ^subtranslucent.     Rather  sec  tile.     Pyroelectric. 

Comp. — 0.  ratio  for  fi,  Xs,  A=4  :  6  :  5 ;  whence  3  PeS8+3Petl'+12  fl,  with  one^evei 
of  the  Ss  replaced  by  P=: Arsenic  acid  89*8,  phosphoric  acid  2*5,  sesquioxjd  of  iron  40-6,  ws 
17-1=100.    Analysis:  Benselius  (Ak.  H.  Stockh.,  354,  1824) : 

Is  P  3Pe  Cu  fl 

40-20        2-63        39-20        065         1861,  gangue  1  •76=102-95. 

Pjrr.,  etc. — Same  as  for  scorodite. 

Obs.— Formerly  obtained  at  the  mines  of  Wheal  Qorland,  Wheal  Unity,  and  Carharradc 
Cornwall,  coating  cavities  in  quartz,  with  ores  of  copper ;  now  found  in  quarts  at  Burdle  Gill 
Cumberland,  iu  small  brilliant  crystals ;  in  minute  tetrahedral  crystaU  at  Wheal  Jane ;  also 
Australia ;  at  St.  Leonard  in  France ;  and  at  Schneeberg  and  Schwarzenberg  in  Saxony 

Named  from  ipapiiao  ,  poison  (in  allusion  to  the  arsenic  present),  and  ciinpos,  iron,  Wurftfi 
of  tbe  Germans  means  cvbe^re. 
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Pronst  first  anDounoed  the  existence  of  an  arsenate  of  iron,  from  greenish-wbite  concretionai^ 
specimens  fi^und  in  Spam ;  but  fVom  his  meagre  description  its  identity  with  this  species  cannot 
be  made  certain. 

Alt^Has  been  observed  altered  to  psilomelane,  limonite  (Fe*£['),  red  iron  ore  (l^e). 

669.  dRROIiITB.    Kirrolith  C.  W.  Blomsirand,  Priv.  contrib.,  dated  Dea  9,  1867. 

Compact,  without  a  trace  of  cleavage. 
H.=5— 6.     G.=3-08.     Color  pale  yellow. 

Oomp^O.  ratio  for  fi,  fi,  P,  tt=2  :  2  :  6  :  1.  Formnla>  Xl*P  +  2Ca*P  +  3fl,  Blomstrand,=a 
Diosphoric  add  41*7,  alumina  20*1,  lime  32*9,  water  5-3=lu0.    Analysis :  Blomstrand  (L  a) : 


f 

Si 

*•« 

An 

th 

»g 

Cn 

a 

(})«n 

20-64 

0  91 

8-24 

Oil 

0-21 

29  37 

606=99-61, 

aft^r  removal  of  4*60  not  dissolved  in  the  acid  solution,  of  which  8*17  was  silica. 

Pyr.,  etc.— B.B.  fuses  very  easily  to  a  white  enameL  With  soda  a  manganese  reaction.  DecoDh 
posed  on  digestion  in  fine  powder  in  muriatic  acid. 

Obs.— Orours  at  the  iron  miue  of  Westana,  in  Scania,  Sweden. 

Kamed  flrom  c</>^^s,  pale  ytUow. 

660.  OHILDRBNTTB.    Levy,  Brando's  J.,  zvL  274, 1828. 

Orthorliombic.  /A  /=111°  64',  0  A  l-t=136°  26' ;  a\h:  c=0-9512  : 
'.  :  1*4798.  Observed  planes  as  in  the  annexed  figures,  with  also  f-|. 
9  A  2-i=127°  53',  O  A  1=131°  4',  0  A  f =142°  35^  0  A  i-i=90°,  1  A  1, 
nac.,  130°  4',  brach.,  or  over  2-z,  102°  41^  bas.,  97°  62',  %i  A  2-1,  ov.  6>,= 
5°  46',  B.  &  M.  Plane  0  sometimes  wanting,  and  the  form  a  double  six- 
ided  pyramid,  made  up  of  the  planes  1,  2-i,  with  iri  small.  Cleavage  :  t^J, 
uperfect. 

484  486 


H.=4-5— 5.  G.=3-18— 3-24;  3-184,  Kenngott.  Lustre  vitreous, 
tclining  to  resinous.  Color  yellowish-white  and  pale  yellowish-brown, 
so  brownish-black.  Streak  white,  yellowish.  Translucent.  Fracture 
leven. 

Comp.— O.  ratio  for  B,  fi,  j^,  £[=4  : 3  :  7  :  7 ;  or  less  nearly  4 :  8  :  7| :  7i,  Rammelsberg, 
10  writes  the  formula  2  ft*  F+5l*P4-15fi=Pho8phoric  acid  289,  alumina  140,  protoxyd  of 
n  29-3,  protoxyd  of  manganese  95,  water  18-8=100.  Perhaps  {\  ft'4-J  3fcl)»P*+16  H.  But 
lew  analysis  is  needed.    Analysis  :  Rammelsberg  (Pogg.,  Izzxv.  435) : 

P  28*92    2114*44     f*e  80*68    An  9  07     Mg  0*14    fi  16*98=100*23  Ramm. 

Pyr.,  eio« — In  the  closed  tube  gives  off  neutral  water.  B.B.  swells  up  into  ramilications.  and 
lea  on  the  edges  to  a  black  mass,  coloring  the  flame  pale  green.  Heated  on  charcoal  turns 
ick  end  becomes  magnetic.  With  soda  gives  a  reaction  for  manganese.  With  borax  and  salt 
phoephorus  reacts  for  iron  and  manganese.     Soluble  in  muriatic  add. 

Obs. — Occurs  in  crystals  and  crysttdline  coats,  on  spathic  Iron,  pyrite,  or  quartz,  and  sometimes 
th  apatite,  near  Tavistock,  and  at  the  George  and  Charlotte  mine,  and  also  at  Whe^^^^j^Jogc^  Id 
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DeYonshire ;  on  slate  at  Grinnis  mine  in  Cornwall  CryRtals  I  in.  long  haye  been  o'>BerTed.  Tlw^ 
look  a  little  like  siderite,  but  are  more  lustrous  and  of  greater  hardness. 

In  U.  States,  at  Hebron,  Me.,  In  minute  hair-brown  prismatic  crystals,  with  amblvgonite  (f.  485 
by  Cooke,  and  an  octahedral  form,  Am.  J.  ScL,  II.  xxzyL  25S). 

If  the  dome  2-1  be  made  the  t\indamental  vertical  prism,  then  /A  /=104''  14',  1-?  A  1-i,  top,= 
13%  1-i  A  l-l,  ib.,=87"  14' ;  the  deavage  macrodiagonal ;  a:bi  c=l-3514  : 1  : 1-2853. 

Named  after  Mr.  Children. 

561.  ATTACOLITE.    AttakoUth  0.  W.  Blomstrand,  Priv.  oontrib.,  dated  Dec  9,  1867. 

Massive,  indistinctly  crystalline. 
H.=5.    a=8'09.    Color  pale  red. 

Coup.— 0.  ratio  for  ^  S,  1^,  £r,  after  separating  8*60  Si  as  free  6ilica=6  :  15  :  20  :  6.  The 
uncertainty  as  to  whether  the  sOica  is  free  or  combined  renders  the  composition  and  formula 
doubtAil.    Analysis :  C.  W.  Blomstrand  (L  a) : 

1^  M  ^e         ftn        %         Oa  fTa         1^ 

(f)  3606        29-75        3-98        8-02        0;33         1319        0*45        6-90=98-68. 

Ptb.,  vro. — ^B.B.  IVises  easily,  and,  when  more  heated,  with  intumescence,  to  a  brownish-yeDow 
glass.    With  soda  a  strong  manganese  reaction.    Very  incompletely  decomposed  by  acids. 
Ob& — From  the  iron  mine  of  Westana^  in  Scania,  Sweden. 
Named  from  dTrmets,  dolmonf  alluding  to  the  color. 

662.  AUGBLmi.    Augelith  C.  W,  Blomstrand^  Priv.  contrib.,  dated  Dea  9,  1867. 

Massive.  Cleavage :  distinct  in  three  directions,  and  generally  easil^^ 
obtained.  i 

G.=2*77.  Lustre  of  cleavage  surface  strongly  pearly.  Colorless,  bni 
generally  pale  red. 

Oomp.— Xl"  P4-8  flrzPhosphoric  add  86*8,  alumina  51*8,  water  13-4=100.  Analysis:  Ci 
W.  Blomstrand  (L  c.) : 


f 

Si 

Pe 

Sd 

Ca 

A 

(i)  86-61 

48-80 

0-75 

OS! 

109 

1304=99-60. 

T^Q  mineral  is  often  intimately  mixed  with  silica,  and  not  easily  separated  Scorn  it 
Pyr.,  etc — Yields  much  water  in  the  glass  tube.    B.B.  infusible.    Scarcely  affected  by  acids 
Obs.— Occurs  imbedded  in  other  phosphates  at  the  iron  mine  of  Westana,  in  Scania,  Swedei^ 
Named  from  a^yii,  lustre,  \ 

663.  TURQUOI8.  tOallais,  ?Callaina,  P/tn.,  zxxvii.  56,  33.  Firuzegi  Pers.  Turques,  Tur 
quois  pt,  of  the  16th  century  and  later  (Turques,  Fkbyan's  Chronicle).  Tiirlcis  pt  Germ ,  Tui^ 
chesa/to2.,  Turquoise  iV.  Turquoise  J,  B.  Tansmier^Yoj,  en  Turquie,  en  Persie,  eta,  Paris,  167^ 
Turchine  .Boccont,  Museo  di  Fisica,  etc.,  278,  1697.  Orlentalischer  Tiirkis  Demetrius  Ag(^ 
K  Nerd,  Beytr.,  t.  261,  Pallas,  ib.,  265.  Turquois  orientale,  Oalaite,  Agaphite,  Johnite.  0 
Fischer^  M^m.  Soc.  Imp.  N.  Moscou,  i.  1806;  also  his  Onomasticon  Min.  Mus.  Imp.  Mosco<^ 
1811,  and  Essai  sur  la  Turquoise,  Moscou,  1816,  of  which  Abstr.  in  Ann.  Phil,  zir.  406,  18W 
John,  Mem.  Soc.  Imp.  N.  Moscou,  i.  1806,  Schw  J.,  ill  93,  1807  (with  analyses  aud  asaeitkN 
that  it  is  no  Odontolile),  HydraTgillite  pt  Hausm,,  Handb.,  444,  1813.  Turquoise  de  ykiSk 
roche  (in  distinction  from  Odontolite,  or  T.  de  nouvelle  roche,  called  also  Occidental  Turquoisj 
Eallait,  Ealait,  Germ, 

Reniform,  stalaetitie  or  mcrusting.     Cleavage  none. 

H.=6.  G.=2-6— 2-83;  2-621,  Hermann.  Lustre  somewhat  waxvl 
feeble.  Color  sky-blue,  bluish-green  to  apple-green.  Streak  white  or  green 
ish.     Feebly  subtranslucent — opaque.     Fracture  small  conchoidal. 
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Oomp,— 0.  ratio  fr.  anal  1  and  8,  for  Xl,  ^,  fl=6  :  6  :  5 ;  whenw  XPP+S  !&= Phosphoric  add 
32-6,  alumina  46*9,  water  20*5=100.  Analyses:  I,  John  (Ann.  d.  M.,  II.  iii.  231) ;  2,  Zellner  (Tsia, 
1834,  687);  8,  Hermann  (J.  pr.  th.,  zzxiii.  282);  4,  Church  (Ch.  News,  z.  290): 

*      P  XI         fi        Cu 

1-80=99-96  John. 
2-8=98-70  Zellner. 
l-lOjMn  0*50,  Ca»P  8*41=100  H. 
te  2*21,  Mu0-36=100-23»0.;  a.=2-75. 

*  After  sabtnctiiig  0*74  Si  O'  and  0-40  hj^grosoopte  water. 

The  green  oriental  turquois  afforded  Hermann  only  5*64  p.  c.  of  phosphoric  add,  and  is  evidently 
1  mechanical  mixture,  containing  but  little  turquoi&  Specific  grayitj[  of  the  last  2*621.  John  in 
lis  early  analysis  did  not  detect  the  phosphoric  add ;  he  obtained  Xl  73*0,  Cu  4-6,  Fe  4*0,  £[  (or 
MS)  18=99-5. 
Pyr.,  etc- — ^In  the  closed  tube  decrepitates,  yields  water,  and  turns  brown  or  black.  B.B.  in 
he  forceps  becomes  brown  and  assumes  a  glassy  appearance,  but  does  not  Aise ;  colors  the  flame 
reen ;  moistened  with  muriatic  acid  the  color  is  at  first  blue  (chlorid  of  copper).  With  the  sodi- 
m  test  gives  phosphuretted  hydrogen.  With  borax  and  salt  of  phosphorus  gives  beads  in  O.F. 
rhich  ere  yellowisli-green  while  hot  and  pure  green  on  cooling.  With  salt  of  phosphorus  and 
n  on  charcoal  gives  an  opaque  red  bead  (copper).  Soluble  in  muriatic  add. 
Obs.— Occurs  in  clay  slate,  in  a  mountainous  district  in  Persia,  not  far  from  Nichabour.  Ac- 
>rding  to  Agaphi,  the  only  naturalist  who  has  visited  the  locality,  turquois  occurs  ouly  in  veins, 
hich  traverse  the  mountain  in  all  directions.  Fischer,  in  1816,  named  the  different  varieties 
alaite,  Agaphite  (or  conchoidal  T.),  and  Johnite  (or  quartzy  T.).  Pieces  of  the  size  of  a  hazel- 
St  &Te  considered  very  large.  An  impure  variety  is  found  in  Silesia,  and  at  Oelsnitz  in  Saxony; 
?ar  the  well  of  Nasaiph  between  Suez  and  Sinai.  W.  P.  Blake  refers  here  a  hard,  yellowish- 
bluish-green  stone  (which  he  identifies  with  the  chaldiihuiU  of  the  Mexicarts)  from  the  mountains 
w  Cerillas,  20  m.  &E.  of  Santa  F6;  H.=  6;  G.= 2*426- 2*651  (Am.  J.  Sci.,  II.  xxv.  227).  A 
le  green  turquois  occurs  in  the  Columbus  district,  Nevada. 

Turquois  receives  a  good  polish,  and  is  highly  esteemed  as  a  gom.  The  Persian  king  is  said  to 
tain  for  bis  own  use  all  the  larger  and  finely  tinted  specimens. 

The  CaUais  of  Pliny  is  generally  regarded  as  turquois,  and  probably  rightly  so.  But  all  he  says 
it  is.  "  Gallais  sapphinim  imitatur,  candidior  et  litoroso  mari  similis,"  resembling  sapphire  (that 
lapiS'laztdi)  in  color,  but  paler,  and  like  the  sea  toward  the  shore ;  indicating  a  greenish-blue 
t  and  degree  of  opacity  corresponding  well  enough  with  much  turquois. 
Fhe  CaUaina  also  of  Pliny  (to  which  ho  devotes  a  long  chapter)  is  referred  to  this  species,  and 
th  even  better  reason.  It  was  a  stone  of  a  pale  green  color,  and  was  obtained,  according  to 
Q,  amid  inaccessible  rocks  hi  the  countries  that  lie  at  the  back  of  India,  near  Mt.  Caucasus,  etc. 
also  states  that  it  was  remarkable  for  its  size,  and  was  full  of  holes  and  foreign  substances, 
ich  it  is  difficult  to  reconcile  with  the  true  turquois.  But  he  speaks  in  the  next  sentence  of  a 
d  from  Garmania  (a  district  of  Persia)  as  of  better  quality  and  clearer,  and  this  may  have  been 
I  turquois.  He  says  that  no  stones  were  more  easily  imitated,  which  is  very  true  of  turquois. 
also  remarks  that  the  beauty  of  the  Callaina  is  greatly  heightened  by  a  setting  of  gold,  ihe 
itrast  peculiarly  befitting  it. 

'liny  also  speaks  of  another  stone  called  CaUaica  (xxxvii.  56),  and  says  of  it:  "  Callaicam  vocant 
irbido  callaino;  ferunt  pluris  conjunctis  semper  inveniri; "  it  is  so  called  because  it  is  a  turbid 
atna,  and  they  are  found  together.  He  also  remarks  that  the  stone  called  "  Augeiid  (xxxvii.  54) 
lis  non  alia  videtur  quam  callama,"  by  many  is  thought  to  be  nothing  but  callaina.  (See 
her  CAI-I.AINITB,  p.  572). 

he  Pcrstan  smaragdus,  or  emerald,  alluded  to  by  PUny  (xxxviu  18,  citing  from  DemocritusX  as 
ithout  transparency,  agreeable  and  uniform  in  color,  satisfying  the  vision  without  allowing  it 
^uetrate  it,"  may  have  been  turquois;  yet,  as  with  most  of  Pliny's  descriptions  (owing  to  his 
Inf;  different  things  of  similar  aspect),  when  all  the  other  characters  given  are  weighed  they 
e  doubts 

;  \n  probable  that  the  turquois — oriental  and  occidental — ^was  as  commonly  used  in  Persia  as 
^m  in  ancient  times  as  now.  The  name  turquois  is  French  in  form,  and  means  Turkish^  a 
kish  gem,  the  gem  having  come  into  Europe  through  Turkey. 

;oat  of  the  turquois  (not  artificial)  used  in  jewelry  in  former  centuries,  as  well  as  the  present, 
tliat  described  in  the  early  works  on  minerals,  was  bone-iurquois  (called  also  odoniolite,  from 
,,  tooth),  which  is  fosail-bone,  or  tooth,  colored  by  a  phosphate  of  iron.  Its  organic  origin 
>mes  manilfest  under  a  -microscope.  Moreover,  true  turquois,  when  decomposed  by  muriatic 
,  gives  a  Bi\e  blue  color  with  ftnimonii*.  which  is  not  true  of  the  odontoUte. 
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664.  PSaAMITII.    Peganit  BreiSi,,  Schw.  J,  Ix.  308,  1830. 

Orthorhombic.  In  rliombic  prisms,  with  the  acute  lateral  edge  trxincated . 
angle  of  the  prism  about  127  and  53°.  Cleavage :  basal,  and  braclivdi 
agonal,  imperfect. 

H.=3— 3-6.  G.=2-492— 2-601.  Lustre  greasy  to  vitreous.  Color  deep 
{,Teen,  greenish-gray,  gi'eenish-white.     Streat  white. 

Oomp« — 3tl"  P+ 6  fi,  Hermann, = Fhosphorio  acid  8 1 1,  alumina  46  %  water  28*7 = 1 00.  Anaiysii 
bj  Hermann  (J.  pr.  Gh.,  zzxiiL  287) : 

1^  30*49        &  44*49        £[  22*82        On,  l^e,  gangue  2*20=100  HormAnn. 

Pjrr.,  eto. — In  the  dosed  tube  yields  water,  and  assumes  a  violet  or  rose  color.  B.B.  cradi 
open,  becomes  violet,  but  does  nol  fuse.  Gives  but  a  faint  copper  reaction,  but  in  other  respect 
like  turquois.    The  powdered  mineral  gives  a  fine  blue  with  cobalt  solution. 

Obs. — Occurs  in  crusts,  consisting  of  small  prismatic  crystals,  at  Striegis,  near  Freiberg 
Saxony. 

Erdmann  analyzed  a  Striegis  mineral  {Siriegisan  of  Breithaupt)  with  a  very  different  result,  8) 
seen  from  the  analyses  under  Wavellite,  to  which  species  the  specimens  evidently  peitaio 
FeganUe  has  till  recently  been  placed  under  wavellite. 

Named  from  nftya^o^,  cm,  herb^  iu  allusion  to  the  color. 

666.  FTBOHBRITB.    SchUehurovski,  Hermann^  J.  pr.  Ch.,  zzxiii  285,  1844. 

Orthorhombic,  Kokscharof.  7a  7=118°  32';  a:h:  c=x  :  1  :  11S9 
/A  i-S,  bevelling  plane,=160°  48',  i-5  A  i-2=99°  52^'  and  80°  7i',  i-2  A  I'J 
=139°  66'.     Mostly  in  small  six-sided  prisms.     Also  crystalline,  massive. 

11. =5.  G.=2*46.  Lustre  vitreous.  Color  grass-gi-een  to  olive-green 
and  verdigris-green.    Translucent. 

Oomp.— %l' 1^+8  fi=Alumina  41*8,  phosphoric  acid  28*9,  water  29*3=100.  Analysis 
Hermann  (L  c) : 

P  29*03        3fcl  38*47        Pe  and  »n  1*20        Cu  080        fl  27-60=100. 

Pyr.,  eto. — B.B.  becomes  white,  and  clouded ;  yields  much  water,  but  no  fluorlDO.  Sohibl 
in  sulphuric  acid. 

Obs. — From  Nischne  Tagilsk,  where  it  occurs  m  veins  in  a  ferruginous  sandstODe  and  cii^ 
slate. 

565 A.  Yakiscite  Breiih.  (J.  pr.  Ch.,  z.  506, 1837).  Contains  the  same  ingredients  as  the  abo?i 
but  is  not  yet  accurately  analyzed.  Keniform;  apple-green;  with  white  shining  streak,  wea 
greasy  lustre,  and  translucent.  Yields  water  in  a  matrass.  B.B.  in  the  forceps  infusible,  bi 
becomes  white;  in  the  outer  flame,  colors  tlie  flame  deep  bluisii-green ;  with  borax  and  salt  <] 
phosphorus  forms  a  pale  yellowish-green  glass ;  with  soda  ilises  with  eflerveseenoe,  but  impe 
fectly ;  with  cobalt  solution  becomes  blue.  Occurs  in  quartz  and  siliceous  slate  at  Messbacii  i 
Saxon  Voigtland.    Named  f^om  Yariscia  (Yoigtland). 

666.  TAVISTOOKITB.    Hydrated  Calcium^umiuic  Phosphate  (7)  A.  R  Churck,  J.  Ch.  8« 
n.  iil  *263,  1865.    Tavistockite  Dana, 

In  microscopic  acicular  crystals,  sometimes  aggregated  in  irregular  std 
late  groups,  constituting  a  white  pearly  powder. 

Lustre  pearly.     Color  white.    Transparent  to  translucent.     Fragile. 

Oomp.— 0.  ratio  for  &+B.  P,  fl=6  :  5  :  8;  whence  (iCa'+iakl)'P+8fi=Phoephoric  d 
90*41,  alumina  22*06,  lime  36*97,  water  11-56=100.    Analyses:  Church  (L  c.):  < 
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30-86        22*40        36*27        12"00=1 01-08  Church. 

Pyr.,  eta — ^B.B.  "  incandesces  **  and  becomes  opaqne.  With  nitrate  of  cobalt  girea  a  blue  color. 
Colorleas  bead  with  borax.    Difflcultlj  soluble  in  aoids. 

Obs.— OocoFB  at  Tavistock,  De^>nshire,  in  cavities  in  quartz  crystals,  with  pyrite,  chalcopy- 
rite,  and  cbildrenite. 

567.  GHBNBVQQTB.    Chenevijdte  Adam,  F  Piaani,  G.  B.,  Ixii.  690,  1866. 

Massive — compact. 

H.=4"5.  G.=3'93  i  Lustre  vitreous.  Color  dark  green  Streak  yel- 
lowish-green. 

Comi>.--0.  ratio  for  R+fi, l8j]ft=6  :  5  :  3  neariy,  with  O.  ratio  of  Fe,  Cu=7i  :  6^.  Formula 
(Fe,Cu*)»3u  +  3  A;  or  perhapa  FeAa+sOulS;  As  :  P=9  :  1.  Analyses:  1,  Chenevix  (L  a); 
2,  Pisani  (L  a) : 


Is 

P 

9e 

Cu 

Ca 

fi 

1.  Cornwall 

83-5 

27-5 

22-5 

12,  sand  3=98-6  Chenevix. 

2. 

32-20 

2-30 

25-10 

31-70 

0-34 

8-66=  1 00-80  Piaani 

Pisaui  refers  here  the  analysis  by  Chenevix.    10*3  p.  &  of  sand  are  removed  (Vom  aual.  2. 

Pyr^  etc. — In  the  closed  tube  decrepitates  and  yields  water ;  becomes  brown  after  calcina- 
tion. 6.B  on  charcoal  fuses  easily,  giving  out  arsenical  fumes,  and  leaving  a  black  magnetic 
scoria  with  grains  of  copper.     Easily  soluble  in  the  acids. 

Obs. — From  Cornwall,  involved  in  a  quartz  rock  in  small  compact  masses,  from  which  gangue 
it  ia  difficult  u)  separate  it  entirely. 

668.  I>UFRBNITB.  Strahlstein  (var.)  Jordan,  Min.,  etc.,  Beisebem.,  243,  1803.  GrUneisen* 
slein  (atrahlichter)  UHmatin,  Syst.  Tab.  Uebers.,  162,  319,  1814.  Chalkosiderit  Ullmann,  ib., 
323.  Fasricbe  Griin-Eisenerde  W,  Dufrenite  Brongn^  Tabl,  20,  1833.  Green  Iron  Ore. 
Kranrit  BreWi.,  Handb.,  162,  1841. 

Delvaoxeno  Dumoni^  L'Institut,  121,  1839,  Dtlvavx,  Bull  Aa  Brux.,  147,  1838.    Delvauxit 
Haid.,  Handb.,  612,  1846. 

Orthorhombic.  /A  /  about  123^  Cleavage:  brachydiagonal.  Also 
ima.<sive,  ia nodules;  radiated  fibrous,  with  a  drusy  suriace. 

H.=3-5— 4.  G.-3-2~3-4;  3*227,  Dufr.  Lustre  silky,  weak.  Color 
dull  leek-green,  olive,  or  blackish-green ;  alters  on  exposure  to  yellow  and 
bro\vn.     Streak  siskin-green.     Subtranslucent. 

Oomp.,  Var,— Fe*P+8fi=Pho8phoric  acid  27*5.  sesquioxyd  of  iron  62-0,  water  10-5=100. 
Fe,  l^\f  P  +  3|^  Pisani.    Schnabel's  analysis  makes  part  of  the  iron  protoxjd. 

Analyses:  1,  Yauqnelin  (Ann.  Ch.  Pharm.,  xxx.  202);  2,  Earsten  (Arch.  f.  Bergb.  u.  Hiitt,  xv. 
243);  3,  Schnabel  (Bamm.  Min.  Ch.,  329);  4,  Pisani  (C.  B.,  liiL  1020);  6,  Kurlbaum  (Am.  J.  Sci., 
n.  xxiil  423);  6,  7,  Dumont  (L'Institut,  No.  276);  8,  Delvaux  (Bull  Acad.  Brux.,  1838,  147);  9, 
10,  Diesterweg  (B.  H.  Ztg.,  xxil  267): 


Haute  Yienne 
Siegen,  dark  green 

Morbehan,  " 

Allentown,  N.  J.  '* 
DdvanxiU 


1. 
2. 
8. 
4. 
5. 
6. 
9. 
8. 

9.  Siegen,  dark  green 
10.        "     red 


27-86 
27-72 
28-39 
28-63 
82-61 
16-04 
16-67 
18-20 
27-71 
26-20 


£1 


4-50 


Fe 
66-iO 
63-45 
63-H6 
64-40 
63-74 
34-20 
36-fi2 
40  44 
ff202 
69-14 


»n 
6-76 


fre         fl 


9-29=100  Vauquelin. 

8-66=99  73  Karsten. 

9-97      8  97  =  100-99  SchnabeL 

12-40=99-83  Pisanu 

8-77     10-49,  Si  0-72=100-96  Kurlh 

49-76=100  Dumont. 

48-81  =Hm»  DumouL 

41  13=99-77  Delvaux. 

0-25     1 0  90=  l()o-8S  Diesterweg. 

2-33     18-98= 100-65  Diesterweg. 
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Church  (Ch.  News,  z.  167)  shows  that  dufrenite  contains  10*55  p.  c  of  water,  oorrespoDoing  ti 
Uie  above  formula ;  it  loses  no  water  at  loO""  C.  He  observes  also  that  the  mineral  is  usualir 
so  mixed  with  hematite  that  it  is  difficult  to  separate  it  for  analysis. 

Church  also  demonstrates  (I.  c,  145)  that  the  delvauxUe  of  Liege  is  only  a  toet  duflneniter  It  lost 
in  his  trial  20*33  p.  a  over  sulphuric  add,  and  nearly  6  p.  a  more  on  heating  to  100°  OL ;  the  toeal 
percentage  of  water  having  l^en  found  to  be  37*23,  whence  the  essential  water  is  only  lO-li 
p.  c,  as  in  dufrenite.  He  detected  a  trace  of  lime.  The  color  of  delvauzite  given  is  yellowibh- 
brown  to  brownish-black  or  reddish,  or  that  of  altered  dufrenite;  and  G-.=  r85.  An  aikrtd 
dufrenite  gave  Diesterweg  (1.  c)  P  6"25,  3Pe  80'03,  ft  14-08=lo0-34. 

Psrr^  etCd — Same  as  for  vivianito,  but  less  water  is  given  out  in  the  dosed  tube.  B.B.  fuses 
easily  to  a  slag. 

Obs. — Occurs  near  Anglar,  Dept  o^ Haute  Yienne,  and  at  Hirschberg  in  Westphalia  {the  locali- 
ties of  the  specimens,  according  to  Dufr^noy,  originally  named  dufrenite)]  at  Rocheforten-Terre, 
Morbihan,  Franoe ;  Elsenfeld  near  Siegen.  Also  at  AUentown,  N.  J.,  as  a  fibrous  leek-green 
coating,  sometimes  half  an  inch  thick,  in  the  Green  Scmd  formation ;  it  changes  to  brown  in  alter- 
ing to  limonite. 

The  deivauxene  is  from  Besnau,  near  Vis^,  in  Belgium. 

Named  after  the  French  mineralogist  Dufi'enoy. 

Globostte.  This  name  is  given  by  Breithnupt  (B.  H.  Ztg.,  zxiv.  321,  1865)  to  a  mineral  occur- 
ring at  the  Aime  Hilfe  mine  near  Hirschberg,  in  small  globular  concretions.  H.=6— 5-5.  G.- 
2*825— 2'827.  Lustre  greasy  to  adamantine.  Color  wax-yellow  to  yellowish-gray.  Streak  white. 
Brittie.  Analysis  on  a  smaU  quantity  of  the  mineral  afforded  Fritzsche  (L  c )  P  28*89,  JLs  tr.,  ^ 
0-24,  Pe  40*8«,  Cu  0*48,  %  2*40,  Ca  2*40,  fl  and  F  23*94=  100*05.  B.B.  in  tube  yields  water; 
by  stronger  heat  gives  the  fluorine  reaction,  depositing  a  ring  of  silica,  and  leaving  a  red  residue 
not  magnetic,  but  giving  with  fluxes  the  reaction  for  iron.  Slowly  soluble  in  muriatic  acid.  It 
occurs  as  above  with  massive  and  pulverulept  limonite ;  also  in  the  cobalt  mine  of  Scbneeberg 
in  Saxony,  with  quarts  and  hypochlorite. 

669.  OAOOZBNITB.    Eakoxen  J.  Steinmann^  Yortr.  Bohm.  Ges.,  Prag,  1825.    Cacoxene 

Occurs  in  radiated  tufts  of  a  yellow  or  brownish-yellow  color. 
H.=3— 4.     G.=3-38.    Becomes  brown  on  exposure. 

Comp.— Supposed  to  be  an  iron-wavellite.  0.  ratio,  ir.  anaL  3,  4,  for  fi,  P,  ^==6 :  6:12, 
whence  Pe'r+12^  from  Richardson's  analysis.  Analysis  6  corresponds  to  3Pe'P*+20fi. 
Analyses:  1,  Steiumann  (Leonh.  Orykt,  75U);  2,  Holger  (Baumg.  ZS.,  viiL  129);  3,  RichardeOQ 
(Thomson's  Min.,  I  476);  4,  5,  v.  Hauer  (Jahrb.  G.  Beicfas.  1854,  67): 

25*95=99*19  Steiumann. 

18-98,  Mg  7-6S,  2n  1-23,  §  11'29  H. 

30-2,  Mg  0-9=97  9  Richardson. 

32-73=100  Hauer. 

32-83=100  Hauer. 

The  alumina  of  the  earlier  aDaly.ses  was  from  impurities. 

Pyr.,  etc.— Yields  water,  with  trace  of  fluorine.  Fuses  on  the  edges  to  a  black  shining  slag, 
and  colors  the  outer  flame  bluish-green.     Reactions  for  iron.    Soluble  in  muriatic  acid. 

Obs. — Occurs  at  the  Hrbeck  mine,  near  Zbirow  in  Bohemia,  along  with  earthy  limonite 
Stated  by  Zepharovich  to  be  sometimes  derived  from  the  alteration  of  barrandite. 

670.  ARSBNI08IDISRITE.    Arseniosiderite  Dufr.^  Ann.  d.  M.,  TV,  iu  348,  1842.     Aisenv 
krokit,  Arsenocrocites,  Glocker,  Syn.,  226,  1847. 

In  fibrous  concretions  of  a  yellowish-brown  and  somewhat  golden  color, 
resembling  cacoxenite ;  the  fibres  large  and  easily  separable  between  the 
finffers. 

H?=l-2.  G.=3-520,  Dufr.;  3-88,  Ramm.  Lustre  silky.  Powdei 
yellowish-brown,  rather  deeper  in  color  than  that  of  yellow  ochre.  When 
rubbed  in  a  mortar  the  powder  adheres  to  the  pestle. 


P 

Fe 

£1 

Ca       3i 

1. 

Zbirow 

17-86 

36-82 

10-01 

0-15     8-90 

2. 

It 

9-20 

36-83 

ll-'29 

3'30 

3. 

tt 

20-5 

43-1 

1-1       21 

4. 

'*  fibrous  ffw. 

19-68 

47-64 

5. 

"   globular 

25-71 

41-46 
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Oomp-^Xs*,  Fe",  Ca*,  S",  or  Ca"  Xs  +  4  J*e»  X3+ 15  tt= Areei^lc  add  37*9,  aesquioxyd  of  iron 
421,  Ume  11-1,  water  8-9=100.  Analyses:  1,  Dufrenoy  (Ann.  d.  M.,  IV.  ii.  343,  182);  2,  a, 
Eammelsberg  (2d  SuppL,  20,  Pogg.,  IxviiL  508) : 

Is 


1.        34-26 

2. 

3. 


[391rt] 
[3736] 


Fe 

Un 

Ca 

It 

ft 

41-31 
40-00 
38-81 

1-29 
tr. 

8  43 
12-18 
12-08 

0-76 

8-75,  Si 404=98-84  DufV^noy. 
8*66= !  00  Rammelfiberg. 
8-68,  Si  3*57  =  100  Ramm. 

According  to  Foumot^  arseniosiderite  is  essentially  caooxene  mth  the  phosphoric  acid  replaced 
hj  arsenic  acid,  and  having  the  corresponding  formula  ^e*  Xs*+  IS  (I;  but  this  exoeeds  iho 
proportion  of  water  by  nearly  one-half,  and  does  not  take  into  account  the  lime. 

Pyr.,  eto.^ — ^Like  scorodite. 

Obs^Oocurs  in  a  manganese  bed  at  RomanSche,  Department  of  Saone-et-Loire,  France. 

Named  from  arsenic  and  aiino>if  iron.  Changed  to  araenoavcite  (ft*.  Kfni^Hf  fbre)  by.  Glooker, 
because  of  a  previous  use  of  arsenosiderite  (see  p.  76). 

671.  EVANSITB.    D.  Ibrbea,  Phil.  Mag.,  IV.  xzvul  S4I,  1864. 

Massive  ;  reniform  or  botryoidal. 

H.=:3'5— 4,  G.=1'939.  Lustre  vitreous  or  resinous;  intenially  waxy. 
Colorless,  or  milk-white ;  sometimes  tinged  with  yellow  or  blue.  Streak 
white.     Translucent,  subtranslucent.     Fracture  subconchoidal. 

Ooinp.~0.  ratio  for  fi,  P,  :ft=9 :  5  :  18,  whence  Xl*  P-f-Xl  1^*+15  fl,  Dana, = Phosphoric 
acid  18-4,  alumina  39%  water  41*9= lOo.    Analysis:  Forbes  (L  a): 

(i)  19-06  39-31  39-96,  msol  1'41=99-Y2  Forbes. 

P3rr.,  etc. — ^B.B  in  tube  yields  neutral  water,  decrepitates,  leaving  milk-white  powder.  In- 
fusible. Moistened  with  sulphuric  acid  colors  the  flame  green.  On  charcoal  with  cobalt  solution 
gives  intense  blue.  With  fluxes  trace  of  iron.  Soluble  in  sulphuric,  nitric,  and  muriatic  acids. 
Plnorine  not  detected. 

Obsw — Occurs  at  Zsetcznik,  Hungary,  as  reniform  or  globular  concretions  on  brown  hematite. 

Brought  in  1855  fh>m  Hungary,  by  Brooke  Evans,  of  Birmingham,  England,  after  whom  it  was 
ismied.     It  was  labelled  allopliane. 

^72.  TORBBRNITB.  Mica  viridis  cryst  (fr.  Joh.)  v.  Bom^  Lithoph.,  L  42,  1772.  Gruner 
Glimmer  (fir.  Saxony)  Wem,,  Ueb.  Oronst.,  217,  1780;  Torberit  Wem.  (earliest  name);  Karstj 
Ueb.  Wem.  Verbess.,  43,  1798  [later  spelt  7(>rftcr»i^  as  in  Ludwig's  Wem.,  i.  808,  l8o3) ;  Ohalko- 
lith  [put  near  Chlorite]  Wem,,  Bergm.  J.,  376,  1789 ;  Urankalk  durch  Kupfer  gefarbt,  Uranitea 
spathosus  pt,  Klapr.j  Schrift.  G^s.  N.  BerL,  ix.  273, 1789;  Bcitr.,  il  217,  1797.  Uranglimmer 
Wem.,  1800,  Ludwig,  L  65,  1808.  Urane  oxyd^  K,  Tr.,  1801.  Uranite  Aikin,  Min.,  1814. 
Uran-Mica  Jameaonf  Syst,  1820.  Uranphyllit  BreUh,^  Char.,  1820.  Phosphate  of  Uranium 
coateming  Phos.  Copper  B.  Phillips^  Ann.  PhiL,  II.  v.  57,  1823.  Phosphate  of  Uranium  and 
Copper  Berz.j  Jahresb.,  1823.  Kupfer-Uranit  Germ.  Copper- Uranite.  Torberite  £.  &  M.^  517, 
1652.       Onprouranit  Breiih,,  B.  H.  Ztg.,  xxiv.  802,  1865. 

Tetragonal.  (9  A  1-^=134°  8';  a=l-03069.  Observed  planes:  0\ 
rism,  ir-i^  octahedral,!,  f,  12,  2-i.  Forms  square  tables,  with  often  re- 
laced  edges;  rarely  suboctahedral.  4^6 

O  A  2=108°  56'  1  A  1,  basal,=lll°  6' 

O  A  1=124  27  2  A  2,  basal,=142  8 

O  A  1=135  49  2  A  2,  pyr.,=96  3 

O  A  1=138  50  f  A  },  bafial,=88  21* 

O  A  2-i=115  53  24  A  2-i,  basal,=128  15  Cornwall. 

leavage  :  basal  highly  perfect,  micaceous.     Unknown  massive  or  earthy 
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H.=2— 2'5.  G.=3-i— 3-6.  Lustre  of  0  pearly,  of  other  faces  subada 
mantine.  Color  emerald-  and  grass-green,  and  sometimes  leek-,  apple-,  and 
siskin-green.  Streak  somewhat  paler  than  the  color.  Transparent^sulv- 
translucent.  Fracture  not  observable.  Sectile,  Laminae  brittle  and  not 
flexible.     Opticall}^  uniaxial ;  double  refraction  negative. 

Oomp.— 0.ratioforft,^,P,  ]ft=l  :  6  :  6  :  8;  whence ^ P+Cu fi+7 fi,  Dana.  Analjsra:  1, 
R.  Phillips  (1.  d);  2,  Beraeliua  (L  c);  3,  Werther(J.  pr.  Oh.,  xliii.  3S4);  4,  Pisani  (C.  B^  Hi.  817); 
5,  Church  (Ch.  News,  zil  183) : 

ti 

14-5=99'5  Phillips. 

1 6*06 = 1 00*46  Berzelius. 

16-39,  Si  0-49,  eartliy  substance  0*41  Werther. 
8-50        15*00,  sand  0-40=97-57  PisanL 
8-56        1416,  la  1-96,  Ca  0-62=  100-24  Church. 

Pyr.,  etc. — In  the  closed  tube  yields  water.  In  the  forceps  fuses  at  2*5  to  a  blnckish  mass,  an^ 
colors  the  flame  green.  With  salt  of  phosphorus  gives  a  green  bead,  which  with  tin  on  charcoal 
becomes  on  cooling  opaque  red  (copper).  VVith  soda  on  charcoal  gives  a  globule  of  copper 
Affords  a  phosphid  with  the  sodium  test.     Soluble  in  nitric  acid 

Oba. — Grunnis  Lake  formerly  afforded  splendid  crystallizations  of  this  species,  and  also  Tincrof) 
and  Wheal  BuUer,  near  Bedruth,  and  elsewhere  in  Cornwall.  Fouud  also  at  Johaungeorgeiistadv 
and  Eibenstock  and  Schneeborg,  in  Saxony ;  in  Bohemia,  at  Joachirosthal  and  Zinnwald ;  ia  fiei* 
gium,  at  Vielsalm.  A  variety  from  Providence  in  Cornwall  is  in  B-stded  tables  with  a  low  pvA 
mid,  and  has  a  leek-green  color,  with  G.= 3-329— 8*3^2  (Breith.,  B.  H.  Ztg,  xxiv.  «03). 

The  angle  0  a  2  is  given  by  Mohs,  Haidinger,  and  Naumaun  =108''  29  ;  by  Hessenberg  (Mid. 
Not.,  vi.  41)  108"  38':  Kokscharof  (Min.  RussL,  v.  35)  108"  66';  the  mean  of  his  raeasurementi 
of  Cornwall  and  Schlackeuwald  crystals  being  108"  53'  23"  and  71''  5'  21".  Similar  figures  an 
given  by  Grr^  &  Lettsom,  Min.,  38  L  Tiie  angles  of  B.  ft  M.  do  uot  agree  with  any  of  the  rneas* 
uromcnts. 

First  named  torberiie  {iarbemiie)  by  "Werner,  after  the  chemist  Torber  Bergmann  [Lai  Torbemufl^ 
as  written  by  Bergmann  himself].  Then,  this  naming  after  persons  having  been  denounced  as  an 
inuovalion  (see  Earsten's  Werner's  Verbess.,  43,  1793),  Werner  substituted  CJicUcoliie  (fr.  xa^^^ 
coppei\  signifying,  as  he  says,  "ein  Kupfer  haltender  Stein'')  in  allusion  to  Bcrgmann's  deter* 
mination  in  1780  that  the  mineral  was  muriate  of  copper.  When,  Anally, 'it  was  shown  by  Klap 
roth  to  be  an  ore  of  uranium  instead  of  copper,  Werner,  with  Karsten  and  others,  threw  aside 
chalcolite^  because  false  in  signification,  and  used  Uranglimmer  (uran-mica).  Chalcolite  has  sinoe 
crept  back  again,  but  is  no  more  appropriate  now  than  it  was  sixty  year?  ago  The  name  ioTi 
"berile  was  written  as  it  should  be,  Icrbei-nite^  by  some  mineralogists  of  last  century. 

Both  this  species  and  the  autunite  have  gone  under  the  common  name  of  uran^e ;  the  formei 
also  as  Copper'-urcknUe,  the  latter  Lime-uranUe, 

673.  AUTUNITE.  Yar.  of  Uranglimmer,  Uraukalk,  or  Chalcolite,  of  atUh&rs  prior  to  1819. 
Sel  i  base  de  chaux,  du  I'oxide  d'urane  jouo  le  r61e  d'acide,  Berz.^  N.  Syst  Min^  295,  1319, 
Uranit  Bers.,  Jahresb.,  iv.  46,  1 823.  Kalk-Uranit  Germ,  Lime-Urauite.  Autunite  B.&M^ 
519,  1852.    Calcouranlt  Dreifh.,  B.  H.  Ztg.,  xxiv.  302,  1865. 

Orthorliombic ;  but  form  very  nearly  square,  and  crystals  resembling 
closely  those  of  torbemite.  Cleavage :  basal  eminent,  as  in  torbemitej 
O  A  2-1=109^  6',  (?a2-?=109°  ir,  2-iA2-z=95^  52',  2-1 A  1  (plane  od 
edge  2-i/2-i)=138°  30',  Descl.    Planes  2-t,  2-J  correspond  to  2  of  torbernitei 

H.=2— 2-5.  G.=:3-05— 3-19.  Lustre  of  O  pearly;  elsewhere  subad*^ 
mantine.  Color  citron-  to  sulphur-yellow.  Streak*  yellowish.  Translu^ 
cent.     Optically  biaxial,  Descl.  , 

Oomp.—0.  ratio  for  &.  ^,  P,  fi=l  :6:6:8;  whence  &P  +  Ca  ]ft+ 7 13[,  Dana,  ^PhosphoM 
(cid«i5-7,  oxyd  of  uranium  62*7,  lime  6*1,  water  15  5=100.  Analyses:  1,  Berzelius  (L  c.) ;  i\ 
Pisani  ^a  R,  Ui.  817) :  ' 

1^  9  Ca      %,  Mn     Ba         Sn  d 

1.  Autun   16-20        61-78        6-88        0*20        157        0-06        16-48=10012  BcrKrliuf. 

2.  **        13  40        66-47        6-60         2O-0O=98-67  PiaauL  | 
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Pyr.i  etc.— Samo  as  for  torbernite,  but  no  reaction  for  copper. 

Obs. — Autunite  is  found  usually  with  other  ores  of  uranium,  associated  with  silver,  tin,  and 
iron  ores.  Occurs  in  the  Siebeugebirge,  in  the  homstouo  of  a  trachy tic  range ;  at  Johanngeorgen- 
skidt  And  Sibenstock;  at  Lake  Onega^  Wolf  Island,  Russia;  near  Limoges,  andatSt.Symphor;eu 
neur  Autun;  formerly  at  South  Basset,  Wheal  Edwards,  and  near  St.  Day,  England.  Occurs 
sparingly  ut  the  Middletown  (Ct.)  leldspar  quarry,  associated  with  columbite  and  albite,  in 
urimte  tabular  crystals  and  thiu  scales,  of  light  green  and  lemon-yellow  colors;  also  in  miiiuto 
cryFtals  at  Chesterflold,  Mass.,  on  the  quartz  or  albite,  and  somftimes  in  the  red  centres  of  tour- 
malines, and  at  Acworth,  N.  H.,  straw-yeUow  and  light  green ;  also  in  a  gneiss  quarry  on  the 
Schuylkill,  near  Philadelphia,  about  i  m,  aboTe  the  suspension  bridge. 

Desdoizeauz  makes  autunite  to  differ  from  torbernite  (Ann.  d.  M.,  Y.  xiv.  1857)  in  being  optically 
biaxial,  and  therefore  ortborhombic ;  and  the  planes  2  of  tlie  latter  thus  become  2.i  and  2-1,  as 
they  incline  unequally  to  the  base.  The  angles  are  still  very  closely  the  same,  the  pyramidul 
iif}'  52',  being  in  torbernite  96°  6',  Kokscharof;  95**  52',  Hessenberg;  95"  46',  Haidiuger.  The 
species  are  at  least  closely  isomorphous. 

Berzelius  calls  the  uranite  of  Cornwall  and  that  of  Autun,  respectively,  cfialeolite  and  uraniiA,  in 
his  artide  announcing  the  composition,  in  Jahresb.,  ir.  146,  147,  1823;  and  the  special  application 
of  uranite  to  this  species  dates  fVom  that  time.  Yet,  in  order  to  avoid  confbsion  from  the  double 
use  of  the  name,  it  is  better  to  adopt  for  the  species  the  name  of  au/unt^  fVom  one  of  its  noted 
localitioa. 

Fritzscheitb  BreUh.^  B.  H.  Ztg.'.  xxiv.  302,  1865.  A  mineral  much  resembling  uranite  in  its 
four-sided  quadratic  (or  nearly  so)  tables,  with  a  perfect  basid  cleavage ;  with  n.=2— 2'5 :  G.= 
:-5<>4?;  vitreous  to  pearly  in  lustre ;  reddish-brown  to  hyacinth-rod  in  oolor  and  streak ;  trans- 
lucent ;  affording  Fritzsclie  (L  c.)  reactions  for  oxyd  of  uranium,  protoxyd  of  manganese,  vanadic 
acid,  phosphoric  acid,  and  water.  The  red  color  is  attributed  to  the  manganese,  and  it  is  consid- 
ered a  niangan-uranito  containing  some  vanadic  acid.  It  occurs  with  crystals  of  autunite  and 
torbernite  at  Neuhammer,  near  Neudeck  in  Bohemia,  in  a  hematite  mine ;  at  Johanngeorgen- 
stadc,  of  fine  red  colcr,  with  torbernite.  Bed  crystals  in  groups,  supposed  to  be  this  mineral, 
have  been  observed  on  specimens  of  uranite  from  Autun,  and  from  Steinig,  near  Elstorberg,  in 
Saxon  Yoigtland.    May  it  be  an  altered  uranite  ? 

574.  AMPHITHALITE.    Amflthalit  Igdstrdm,  (Efv.  AJc.  Stockh.,  1866,  93,  B.  H.  Ztg.,  xxy.  300, 

1866. 

Massive.    H.=6.    Color  milk-white.    Subtransluoent 

O.  ratio  for  &,  S,  P,  ]^=:1 :  10*25  :  7*5  :  6.    Analysis :  Igelstrom  (L  c.) : 
1^  £l  Ag         Ca  ]^ 

30-06        48*50        1-55        5*76        1247 =93'84  Igelstrom. 

B.B.  infusible.  Insoluble  in  ad^s.  Occurs  in  the  quartzite  of  Horrsjoberg,  Wormland,  with 
lazulite,  rutile,  and  cyanite.  Named  firom  a/i^<^uA4c,  becrcwned^  since  it  usually  occurs  surrounded 
by  other  beautiful  minerals,  though  unattractive  itselfl 

574  A.  Hydrous  Phosphate  of  AlumifM  and  Lime  Damour  (Llnstitut,  1863,  78).  Compact,  of  a 
pale  or  dark  brick-red  color.  Scratches  glass  feebly.  G.  =3-1 94.  Supposed  by  Damour  to  be  a 
hjdrophosphate  of  alumina  and  lime.  B.B.  in  a  tube  gives  considerable  water ;  and  in  a  platinum 
crucible  at  a  red  heat  loses  1 2-70  p.  &  of  water.  Found  in  rolled  pebbles  with  the  diamond  sand 
of  Bahia. 

ST^B.  Cupreous  Phosphaie  of  Ahmina,  Domeyko  (Min.,  2d  ed.  425)  describes  a  mineral  fVom 
San  Lforenzo  de  la  Ligna,  Chili,  occurring  in  a  decomposed  feldspathic  rock,  giving  on  analysis  1^ 
17*7,  Si  7-6,  3tl  46-8,  Cu  6*3,  i*e  33,  fl  18*8=  100.  Its  color  is  a  pale  turquois-blue ;  structure 
compact,  homogeneous,  and  so  soft  as  to  be  soratchod  by  the  nail 

676.  8PHJEIRITB.    Sphssrit  v.  Zephasromch^  Ber.  Ak.  Wien,  Ivi  1867. 

In  globular  concretions  with  a  drusy  faceted  surface,  without  a  distinct 
fibrous  or  concentric  structure.     Cleavage  distinct  in  one  direction.    • 

H.=4.  G.=2'536,  Lustre  greasy-\atreou8,  glimmering.  Color  light 
gray,  more  or  less  reddish  or  bluish,  the  red  color  from  mixture  with  hema- 
tite.    Translucent. 
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Oomp.— 0.  ratio  for  Xl,  P,  fi=3  :  2  :  8* ;  Xl»  P*+16  fl:=Pho(5phoric  add  261,  alnmiim  4n 
water  26'5=100.  AQalyses:  A,  Borickj  (L  a);  B,  Barney  with  8i,  Ca,  Ag^  and  some  P  (foi 
(liese  bases)  excluded: 


p 

£1 

% 

Ca 

ft 

§i 

(})  28-68 

42-86 

2-60 

1-41 

24-03 

0-87 =99-86. 

26-80 

46-71 

26-49 

=100. 

IPjr^  etc-— Yields  water.  B.B.  is  inflisible,  and  colors  the  flame  bluish-green.  With  cobeU 
solution  a  Ane  blue. 

Obsw — Occurs  lining  cayities  or  seams  in  hematite,  at  Zijecoy,  Bohemia,  in  Lower  Siluriaa 
schists,  along  with  wavellite. 

Alt. — ^Becomes  opaque  white,  dull,  and  earthy  by  alteration. 

676.  BOBIOEITB.    Delvauzene  (fr.  Leoben)  v.  Hauer,  Jahrb.  G.  Bclchs.  1854,  68 ;  (fir.  Neoa- 
coTic)  Boricky,  Nat  ZS.  Lotos,  March,  1867.    Borickite  Dana. 

Reniform  massive.     Compact,  without  cleavage. 

H.=3-5.  G.=2-696— 2-707.  Lustre  weak  waxy.  Color  reddish-brown. 
Streak  the  same  as  color.     Opaque. 

Oompw--0.  ratio  for  &+fi,  P,  fl=3  :  2  :  8,  with  ft  :  S=l :  7 ;  ft=Ca,  fi=Fe ;  (Pe,  Ca*)*  ^ 
+  16  fl. 
Analyses:  1,  v.  Hauer (L  c);  2,  Boricky  (La): 


P 

I'e 

fig 

Ca 

ft 

1.  Leoben 

(I)  20  49 

62-29 

8-16 

19-06=100  Hauer. 

2.  Nenaoovio 

19-85 

62-99 

0-41 

7-29 

19-96=100  Boricky. 

IPjr^  etc. — Yields  water.    B.B.  fhses  easily  to  a  black  mass.    Soluble  in  muriatic  add. 
Obs. — From  Leoben  in  Styria,  and  in  a  Lower  Silurian  schist  at  Nenacovic  in  Bohemia. 


PHOSPHATES  OR  ARSENATES,  COMBINED  WITH  SULPHATES. 

680.  BIADOOHrm.    Diadochit  Bretih^  J.  pr.  Oh.,  z.  603, 1837.    Phosphoreisensinter  BanwL 

Reniform  or  stalactitic ;  structure  curved  lamellar. 

H.=3.  G.=2'036.  Lustre  resinous,  inclining  to  vitreous.  Color 
yellow  or  yellowish-brown.  Streak  uncolored.  Fragile;  fracture  con- 
choidal. 

•    Oomp^-I?e*  ^•  +  2  J?e  5'+ 82  fi=Phosphoric  acid  14*3,  sulphuric  add  16*2,  sesquiozyd  of 
iron  40*4,  water  291=:  100.    Analysis  by  Flattner  (Ramm.  1st  SuppL,  45) : 

?  14*811  5  15*145  9e  39*690  fi  80*344=100. 

Near  Iron  sinter  (pitticite),  with  phosphoric  add  in  place  of  arsenic  acid 

Pyr.,  eta — ^Yields  much  water  in  the  dosed  tube,  and  swells  up,  becoming  lustreless  and 
opaque  yellow;  when  i(^ited  gives  off  sulphuric  acid.  B.B.  in  the  forceps  swdls  up  aud  falls  tc 
powder,  but  carefully  ignited  fuses  easily  to  a  grayish-black  slag,  and  colors  the  flame  bluish- 
green.  On  diarooal  affords  a  steel-gray  magnetic  globule.  With  soda  affords  metallic  partidcs, 
and  gives  a  sulphid  which  blackens  silver.  With  borax  and  salt  of  phosphorus  reacts  for  iron. 
Soluble  in  muriatic  add. 

Obs. — From  alum-slate  near  Grafenthal  and  Saalfeld  in  Tburingia. 

Named  from  AtiS^xos^  a  successor^  on  the  supposition  that  it  is  an  iron  sinter,  in  which  phosphoric 
add  has  replaced  the  arsenic  acid. 
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681.  FITTIOXTII.  Eisenpechera  Karsten  [oot  Wern.]t  Tab.,  6G,  98,  180S.  Fcr  ozjdii  resinite 
HaSy,  Tabl,  98,  1809.  Pittizit  Hauanu,  Handb.,  285,  1813.  Eisensinter  Wem,,  Homo.  Min., 
ill  b,  80-i,  1816;  iv.  b,  141, 1817;  fir.  Freiealeboa  G.  Arb.,  y.  74,  261.  AraeneiReasinter  Germ. 
Pitchy  Iron  Ore.  Diarsenate  of  Iron.  Sideretine  Bend.,  Tr.,  ii.  609,  1832  [not  FiUizUe  Baud., 
p.  484].    Pitticit  ffauam.,  Handb.,  1022,  1847. 

Beniforin  and  massive. 

H.=2— 3.  G.=2'2— 2*5.  Lustre  vitreous,  sometimes  greasy.  Color 
yellowish  and  reddish-brown,'  blood-red  and  white.  Streak  yellow — white. 
Translucent — opaque. 

Oomp. — ^juialjses  afibrd  varying  results.  0.  ratio  for  fi,  S,  jSls,  tl^  from  Stromeyer's  analysis, 
approximately  6:3:5:  15,  whenoe  Pe  As+Pe  8+15  d= Arsenic  acid  25'6,  sulphuric  acid  8*9, 
oxyd  of  iron  3J5-6,  water  29*9= It^O;  from  the  Schwarzenbewf  ore  (No.  6)  12  :  9  :  10  :  24 ;  whence 
Rammelsberg  deduces  Pe*  Is'+Pe  $"+24 1^;  perhaps  2  Fe  ]ts  +  3  (Fe,  It*)  S+21  fi;  or  2  #e 
ls+3Pe  S*+21  fl+l?e  Il*:=  Arsenic  acid  26*0,  sulphuric  acid  18*6,  oxyd  of  iron  3«'l,  water  24*3 
=  100.  1,  Stromeyer  (Gilb.  Ann.,  Ixi.  181);  2,  Laugier  (Ann.  Gh.,  zxz.  325);  3,  Kersten  (Schw. 
J.,  liii.  176);  4,  5,  Bammelsb^rg  (Pogg.,  Ixii.  139);  6,  id.  (5th  SuppL,  102): 

1a  3  Pe  Un  ^ 

L  Freiberg  2606  1»14  3310  0*64  29-26=99*09  Stromeyer. 

2.  **  20  14  85  ir.  30=99  Laugier. 

3.  "  80-25 40-45  28*50= 9920  Kersten. 

4.  Seiglitzstollen      24*67  520        54*66         15-47  =  1(K)  Rammelsberg. 

6.  "  28-45  4-36        58  00         12-69=100  Rammelsberg. 

6.  Schwarasenberg    26-70        13*91        34*85         24*64=100  Rammelsberg. 

Pyri^  etc. — ^In  the  closed  tube  yields  water,  and  at  a  high  heat  gives  off  sulphurous  acid.  In 
the  forceps  and  on  diarooal  like  scorodite.  With  soda  on  charcoal  gives  arsenical  fumes  and  a 
Bulphid  which  blackens  silver. 

Obfl. — Occurs  in  old  mines  near  Freiberg  and  Schneeberg  in  Saxony,  and  elaewhere.  An  ore 
on  Hopkins's  farm  near  Edenville,  N.  T.,  is  referred  by  Beck  to  this  species. 

For  an  iron-sinter  without  the  sulphate,  see  under  Scoboditb. 

682.  BBUDANTITB.    Uvy,  Ann.  PhiL,  II.  xL  194,  1826. 

Rhombohedral.  Ii  A  Ii=9V  18'  (mean).  Dauber.  Occurring  planes : 
<?,  5,  10,  jB,  -1,  -2,  -|,  -4,  -5 ;  crystals  modified  acute  rhombohedrons. 
Cleavage  :  basal,  easy.     Basal  plane  (0)  flat,  dull ;  7?  bright,  curved. 

II.=3-5— 4*5.  G.=4— 4-3.  Lustre  vitreous.  Subadamantine,  resinous. 
Color  dark  to  clear  olive-n:reen,  yellowish-green,  black,  brown.  Streak 
greenish-gray  to  yellow.     Usually  opaque,  rarely  transparent. 

Var. — 1.  A  mineral  containing  phosphoric  add,  with  little  or  no  arsenic;  the  mineral  from 
Dork  and  Dembach.  2.  Containing  arsenic  add,  with  little  phosphoric  acid ;  mineral  from  Hor- 
aaosen. 

R  A  Ji,in  crystals  from  Cork,  91"  18',  Dauber;  from  Dembach,  91"  9',  Dauber;  from  Horhansen, 
J2''  30',  Levy;  91"  48',  Dauber.  The  Cork  crystals  are  black,  brown,  or  green  and  opaque;  G. 
=4'295,  g|reen,  Ramm.;  those  of  Dembach,  oHve-green  to  yellowish-green,  sometimes  trans- 
nrent,  with  H.=3-5,  G. =4-001 8,  Sandberger.  The  Horhausen  mineral  was  the  origit\al 
tendantite. 

OomiK — ^Results  varying  much.  Analyses:  1,  Sandberger  (Pogg.,  c.  611);  2,  Rammelaborg 
Ih.,  581);  3,  4,  Percy  (PhiL  Mag.,  II.  xxxvil  161);  5,  Sandberger  (L  a): 

A.  PhospTiaUc  vcnieiy, 

P         Is        S        Fe       Ph      Cu        ti 
U  I>embach    (})  18-22        tr.       4*61    4411    26*92      ir.     11-44  Sandberger. 
2.  Cork, ^een  (I)    8*97      0*24     18*76    4069    24*05    2-45      9*77  Rammelsberg, 
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P 

1b 

5 

Fe 

l»b 

1ft 

3.  Horhausen 

4. 

6.          « 

1-46 
und. 
2-79 

9-68 
13-60 
12-51 

12-81 

12-35 

1-70 

42-46 
87-65 
47-28 

24-47 
2&-62 
23-43 

8-49=98-87  Percy. 
8-49=101-61  Percy. 

Pjn^.,  etc. — ^Heated  yields  water.  B.B ,  alone,  the  Cork  crystals  are  infusible,  but  yield  on 
charcoal  fumes  of  sul]|^urou8  acid  and  afford  a  yellow  slag,  and  with  soda  a  kernel  of  lead;  the 
Dembach  fuse  easily  on  charcoal  with  intumescence  to  a  globule  of  lead,  mixed  with  a  bleck 
hepatic  slag;  the  Horhausen  also  Aise  easily,  affording  a  gray  slaggy  globule,  and  after  long 
blowing  the  odor  of  arsenic. 

Obs. — Occurs  at  the  Glendone  iron  mine,  near  Cork,  with  quartz  and  limonite;  at  Dembadi, 
near  Montabaur,  in  Nassau ;  at  Horhausen,  in  Nassau,  on  limonite. 

683.  UNDAOKBRITB.    Lindackcrit  J!  F.  Vogl,  Jahrb.  6.  Beicfaa.,  iy.  662,  1863. 

Ortliorhombic.  In  oblong  rhomboliedral  tables,  grouped  in  rosettes^ 
and  in  reiiitbrin  masses. 

H.=2— 2-5.  Lustre  vitreous.  Color  verdigris-  to  apple-green.  Streak 
paler  to  white. 

Oomp. — 2Cu*S.8-l-]^i'5+7  '^  Lindacker,  who  obtained  (La): 

1e  28-68        S  6-44        Ou  36*34        fTl  1615        te  2*90        ti  9-32=99*73. 

IPyr^  etc. — B.B.  on  charcoal  gives  alliaceous  tbmes,  and  fuses  to  a  black  bead.  With  borax  and 
salt  of  phosphorus  a  copper  reaction.  Soluble  after  long  heating  in  muriatic  acid,  the  solutioD 
giving  a  yellowish-brown  precipitate  with  sulphuretted  hydrogen. 

Obs.— From  Joachimsthal. 

684.  SVANBBciaiTB.    Svanbergit  Igdsirom,  CEfv.  Ak.  Stockh.,  1864,  166. 

Ehombohedral.  R  A  ^=90°  35' ;  Rh4:R  (occurring  planes)=154°  30', 
Dauber;  RARrzSli''  to  88°,  Breith.,  with  other  rhombohedrons  of  1)5' 
16'  and  82°  26'. 

H. = 5.  G. =3-30 ;  2*571,  Breith. ;  3-29,  Blomstrand.  Lustre  vitreous  to 
adamantine.  Color  honey-yellow  to  yellowish-brown,  reddish-brown,  and 
rose-red.     Streak  reddish  or  colorless.     Subtransparent. 

Oomp.— Analyses:  1,  Igelstrom  (L  a,  and  J.  pr.  Ch.,  bdv.  252);  2,  C.  W.  Blomstrand  (prir. 
contrib.,  Dec.  8,  1867): 

An     Ph     Ag 
ir.      3-82    0-24 

Blomstrand's  analysis  gives  the  0.  ratio  for  It;  H,  S,  IP,  tt=3  :  9  :  6^  :  5  :  6;  taking  it  at 
8:9:6:6:6,  it  affords  the  formula  (i  Ca»+i  'M)*  Ph-2  Xl  8+6  ]ft=Pho8phoric  add  16^ 
sulphuric  acid  18-0,  alumica  34*9,  lime  18'9,  water  12*2=100.  Taking  the  ratio  at  3:9:5:5:6^ 
it  corresponds  to  the  formula  3(iCa*+i*l)«P+5  3tl  §  +  3tlfl*+16  fl. 

Igelstrum's  analysis  affords  approximately  3:9:6:6:3,  and  the  same  formula  as  the  last, 
excepting  6  ^  in  place  of  15  £[.  But  it  differs  widely  in  the  protoxyds,  it  containing  much  sodi 
(determined  by  the  loss  ?),  and  comparatively  little  lime. 

Pyr.,  etc. — In  a  tube  acid  water.  B.B.  on  coal  fuses  only  on  the  thinnest  edges  ;  with  sodi 
in  reducing  flame  a  red  hepatic  mass,  which  becomes  green  with  water  and  yields  sulphuretted 
hydrogen  with  dilute  acid.  With  borax,  an  uron-colored  glass.  With  cobalt  pnlution  a  lino  blue 
But  little  acted  upon  by  acids. 

Obs.— From  Horrsjoberg  in  Wermland,  occurring  with  laisulitc,  cyanite,  pyrophyllite,  danoar 
ite,  hematite,  etc.    It  is  near  beudantite  in  crystallization. 

685.  FioiNiTE  Bemhardi,  \Vort4?ib.  d.  Nat.  gesch.,  iv.  674,  Weimar,  1827,  Glocker'a  Miit,  656 
1831 ;  KenngoU,  Urn,  Not.,  No.  xi ,  and  Ueb.  1854,  441,  1859,  32. 
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5 

%1 

*e 

1.  Wermland 

17-80 

17-32 

37-84 

1-40 

2.  Westana 

15*70 

16-97 

84-96 

0-73 

Ca      *ra        fi 

a 

6*00  12-84    6*80 

tr.  Igelstr. 

16-69    12*21 

— =100-2 IBL 
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ICouodiQic,  with  one  perfect  cleavage,  and  a  secoud  indined  129''  to  the  other,  both  parallel  to 
the  (Hthodiagonal. 

H.=6— 6-5.    G.=3'4— 8'5*^    Lustre  wazj  or  pearly,  weak.    Color  black.    Subtranslueent. 

Analysis  by  Ficinus  (L  c.) :  P  1 2-82,  S  4*07,  f  e  58s6,  Au  6-82,  Ca  ul7,  Si  0-17,  tl  16-87.  B.B. 
fases  to  a  semimetallic  slag,  which  is  magnetic.    In  adds  hardly  attacked. 

Fonnd  at  Bodenmais,  with  garnet,  iolite,  eta  Also  reported  as  occurring  at  the  Gottesgab  mine 
near  Bodenmais,  in  crystals. 


HYDROUS  ANTIMONATES. 


686.  BINDHSIBnTII.  Blei-Niere  (fr.  Nertschinsk)  Karst.,  Tab.,  50,  77,  78,  ISOO  (dtiug  anal 
by  Bindheimj  Schrift.  Ges.  Nat  Fr.  Berlin,  x.  374,  1792).  Antimonate  of  Lead.  Antimonblei* 
spath,  Antimonsaures  Bleioxyd,  GentL  Stibiogaleult  Ghdc^  Syn.,  267,  1847.  Bleinerite  Ktcolf 
Min,  383,  1849. 

Amorphous,  reniform,  or  spheroidal ;  also  earthy  or  incnisting.  Struc- 
ture sometimes  curved  lamellar. 

H.=:4.  G.=4-60— 4-76,  Siberia,  Ilermann  ;  5*05,  white,  Cornwall, 
Heddle;  4*707,  brown,  ib.,  Heddle.  Lustre  resinous,  dull,  or  earthy. 
Color  white,  gray,  brownish,  yellowish.  Streak  white  to  grayish  or  yel- 
lowish.    Opaque  to  translucent. 

„Comp. — l*b*  gb 4- 4 fir,  Siberian  mineral,  Hermann;  l>b"§b  +  2i^fl,  Horhausen,  Ramm.;  ?b* 
Sb*+ 10 1^,  Cornwall,  Heddle,  anal  4,  6;  the  true  nature  not  fully  understood. 

Analyses;  I,  Hermann  (J.  pr.  Ch.,  xxjdv.  179);  2,  C.  Stamm  (Fogg.,  c.  618);  8-6,  Heddle 
(PhiL  Mag.,  lY.  ziL  126,  Greg  ft  Letts.  Min.,  873);  6,  Percy  (ib.): 


Sb 

n 

fi 

Pe 

Ca 

Is 

1.  Nertschinsk 

31-71 

61-38 

6-46 



— =100  Hermann. 

2.  Horhausen 

4113 

48-84 

6-48 

3-36 

«r. 

<r.,  Cu  0-84=99-69  Stamm. 

S.  Cornwall,  white 

42-22 

47-04 

11-50 

.... 

=100-76  Heddle. 

4,         "             " 

42  44 

46-68 

11-98 

^«- 

=H»1-10  Heddle. 

6.        "         Jfrown 

46-70 

48-94 

6-46 

1-44 

1-34 

<r.= 99-88  Heddle. 

6.        " 

47-86 

4.>-78 

11-91 



-r— 

— =100  Percy. 

Pfaff  early  found  in  the  Nertschinsk  mineral  (Schw.  J.,  xxviL  1)  5b  43-96,  Xs  16-42,  l»b  83-10, 
Fe  0-24,  Ou  8-24^  Si  234,  S  0*62,  Fe,  Mii,  etc.,  3  32=103-:£8.  Bindheim  (L  a)  made  it  to  contain 
Is  25,  :l^b  85,  3Pe  14,  fi  10,  Si,  Xl  9,  Ag  116=95-15. 

Pyr^  etc. — ^In  the  closed  tube  gi^es  oflf  water.  B.B.  on  charcoal  reduced  to  a  metallic  globule 
of  antimony  and  lead,  coating  the  charcoal  white  at  some  distance  from  the  assay,  and  yellow 
nearer  to  it 

Obo. — A  result  of  the  decomposition  of  other  antimonial  ores. 

From  Nertschinsk  in  Siberia;  Horhausen;  near  Endellion  in  Cora  wall  with  jamesonite,  from 
which  it  is  derived, 

BlemierUe  is  German  for  Lead-kidney'itel  and  SUhiogalenUe  implies  the  presence  of  galena  oi 
soiphid  of  lead ;  henco  the  substitute  above  after  the  earliest  analyst  of  the  spedes. 


690.  KlTBB 
591.  Soda  Kitra 

692.  KiTSOOALOITB 

693.  KmoHAarasiTB 


B.  NITEATES. 


US 

l^aJT 

Caif+^ 

lilg^+f»ld[ 


Ne^ie  |Na 

(Ne,),|ea|ea+aq 

(Ne.).||e,||Mg+ii«i 
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690.  NITRE.    Nitrate  of  Potash.    Sa]t])etre.    Salpeter  Gtrm.    Eallsalpetor  Hautm ,  Handb., 

849,  1813.    Potasse  nitrate 

Orthorhombic.  I^  7=118°  50',  0  A  l-i=130°  8' ;  a:hi  c=:l-18Gl  : 
1  :  1-692.  14  A  14,  toD,=109°  57',  24  A  24,  ib.,=71°  at  19^  C,  and  71*" 
44'  at  100°  C,  B.  and  M.  Generally  in  thin  crusts,  silky  tufts,  and  deli- 
cate acicular  crystallizations. 

H.=2.  G.= 1-937.  Lustre  vitreous.  Streak  and  color  white.  Sub- 
transparent.     Brittle.     Taste  saline  and  cooling. 

Oomp.— IK  ^=Nitric  acid  63*4,  potash  46*6=100.  Elaproth  obtained  for  an  African  spcdmeD 
(Beitr^  i.  817)  Nitrate  of  potash  4*2*56,  sulphate  of  lime  26*54^  chlorid  of  calcium  0*20,  carbonate 
of  lime  30*40=98-60. 

Pyr.,  etc.— Deflagrates  vividly  on  burning  ooals,  and  detonates  with  combustible  substances. 
Colors  the  flame  violet  (potash).    Dissolves  easily  in  water;  not  altered  by  exposure. 

Obs.— Found  generally  in  minute  needle-form  crystals,  and  crusts  on  the  surface  of  the  earth, 
on  walls,  rocks,  etc.  It  forms  abundantly  in  certain  soils  in  Spain,  Egypt,  and  Persia,  especially 
during  hot  weather  succeeding  rains.  Also  manufactured  from  soils  where  other  nitrates  t nitrate 
of  lime  or  soda)  form  in  a  simi&r  manner,  and  beds  called  niiriaries  are  arranged  for  this  purpose  in 
France,  Germany,  Sweden,  Hungary,  and  other  countries.  Refuse  animal  matter,  also,  pntrifled 
in  calcareous  soils,  gives  rise  to  the  nitrate  of  lime.  Old  plaster,  lixiviated,  affords  about  5  p.  c. 
of  nitre.    In  India  it  is  obtained  in  large  quantities  for  the  arts. 

Nitre  requires  for  its  formation  dry  air  and  long  periods  without  rain ;  the  potash  oomes  mainly 
from  the  debris  of  feldspathic  rocks  in  the  soiL  The  oxydation  of  the  nitrogen  of  the  air  is  pro- 
moted by  organic  matters;  hence  the  nitre  is  generally  associated  with  azotized  decomposed 
organic  substances.  A  nitre  crust  from  the  vicinity  of  Constantine,  Algeria,  afforded  K  I^T  86-00, 
Oa5t  and  MgN  3*o0,  NaCl  6*00,  ti  3*60,  insol.,  eta,  1*60=100,  Boussingault. 

In  Madison  Co.,  Kentucky,  it  is  found  scattered  through  the  loose  earth  covering  the  bottom 
of  a  largo  cave.  Also  in  other  caverns  in  the  Mississippi  valley.  Those  of  Tennessee,  along  the 
limestone  slopes  and  in  the  gorges  of  the  Cumberland  table-land,  afford  it  abundantly. 

Nitre,  according  to  Frankenheim,  is  dimorphous,  like  carbonate  of  lime ;  one  form  prismatic 
(aragonite-like),  the  other  rhonibohedral  (calcite-like).  The  ptismatic  is  the  normal  one  between 
-10^  C.  and  300°  C. ;  and  between  these  temperatures  the  rhombohedral  is  easily  transformed 
into  the  prismatic  through  the  presence  of  some  foreign  substance.  Above  300  the  rhombo- 
hedral is  the  normal  one,  the  prismatic  here  changing  to  it,  and  retaking  again  its  form  on  a 
diminution  of  temperature  (Pogg.j  xdi.  354). 

691.  SODA  NTTRB.  Sonde  nitrat^e  native  M.  de  Rivero,  Ann.  d.  M.,  vi.  596,  1821.  Kitratfl 
of  Soda.  Soda  Nitre.  Nitre  cubique.  Natron-Salpeter  Leonk.^  Handb.,  246,  1826.  Kiiratin 
Baid.f  Handb.,  1836. 

Ehombohedral.  B  A  72=106°  33' ;  a=:0-8276.  Cleavage:  rhombohe- 
dral, perfect.     In  efflorescences  ;  also  massive,  granular. 

H.  =  l-6-2.    G.=2-09-2-29 ;  2290,  Tarapaca,  Hayes.    Lustre  vitreous. 
Color  white  ;  also  reddish-brown,  gray,  and  lemon-yellow.     Transpareut. 
Kather  sectile.     Fracture  indistinctly  conchoidal.   Taste  cooling.    Crystals  I 
strongly  doubly  refracting. 

Oomp.— Na$=Nitric  acid  68*6,  soda  36*5=100.    Hochstetter  obtained  from  the  Ghiliao  | 
mineral  (v.  Leonh.,   1846,  *236)   ]Si  a  S^  94-291,  NaCl  1990,  kg  0239,  KN  0*426,  ttgJS"  0-858. 
msol.  0-203,  li  1*993. 

Pyr.,  etc. — Deflagrates  on  charcoal  with  le?s  violence  than  nitre,  causing  a  yellow  light,  and 
also  deliquesces.    Colors  the  flame  intensely  yellow.    Dissolves  in  three  parts  of  water  at  60'  F. 

Obs. — In  the  district  of  Tarapaca,  northern  Chili,  the  dry  pampa  for  40  leagues,  at  a  height  of 
8,300  feet  above  the  sea,  is  covered  with  1  eds  of  this  salt  several  feet  in  thicknosB,  along  with 
gypsum,  common  salt,  glauber  salt,  and  remains  of  recent  shells,  the  last  indicating  the  formei 
presence  of  the  sea.    De  Rivero,  L  c  j  J.  H.  Blake,  Am.  J.  Sci.,  zxzix.  375,  1840. 
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A.  A.  Hayes  obtained  from  masseB  collected  by  Mr.  Blake,  titrate  of  soda  6.4*98,  sulphate  of 
soda  3-00,  common  salt  28*69,  iodids  0  68,  shells  and  marl  2'tf 0=99-90. 

In  1837,  160,900  quintals  of  this  salt  refined  were  shipped  from  Yquique;  in  1866,  1,000,000 
quintals     It  is  used  for  the  manufacture  of  nitric  add  and  nitre. 

^  A  f-2  in  soda  nitre  equals  nearly  0  A  f  in  apatite. 

92.  NITROOAIiOITB.    Kalksalpetor  Baus.^  Handb.,  1818.    Nitrate  of  lime.    Chaux  m'tra- 
t6e.    Nitrocaldte  Shep.,  Min.,  iL  84,  1835.    Calcinitre  Huot,  Min.,  ii.  480,  1841. 

In  efflorescent  silken  tufts  and  maases.  Color  white  or  gray.  Taste 
sharp  and  bitter. 

Oomp.— ^a  f^+ld[=Nitrlc  add  69*4,  lime  80  7,  water  9'9=:100. 

Pyr.,  etc. — On  burning  coals  it  slowly  fuses  with  a  slight  detonation,  and  dries.  Very  deli- 
quescent before,  but  not  after,  being  desiccated  by  heat. 

Obs. — It  occurs  in  silky  eflflorescences,  in  many  limestone  caverns,  as  those  of  Eentud^y. 
Tlie  salt  forms  in  covered  spots  of  earth,  where  the  soil  is  calcareous,  and  is  extensively  used  in 
the  manufacture  of  saltpetre.  According  to  Hausmann,  a  large  part  of  the  so-called  nitre  Id 
nature  is  this  salt 

693.  NTTROMAONIISITB.  Nitrate  of  Magnesia  Beud^  Tr.,  iL  384,  1832.  Nitromagnesite 
Shepy  Min.,  iL  86,  1835.  Magnesinitre  Hw>t^  Min.,  ii.  431,  1841.  Magn^ie  nitrate.  Mag- 
nesiasalpeter. 

In  efflorescences.     White,     Taste  bitter. 

Comp. — The  salt  contains,  when  pure  and  anhydrous,  nitrio  add  72*3,  magnesia  27*7. 

Obs« — ^From  limestone  caves,  along  with  nitrocalcite. 

The  existeuco  of  this  spedes  as  a  natural  product  has  not  yet  been  dearly  made  out 


4.  BORATES. 

Boric  acid  occurs  in  but  few  minerals  ;  viz.,  Datolite,  Danburite,  Axi- 
nite,  and  Tourmaline,  with  the  following.  It  is  a  remarkable  fact  that  in 
ill  of  them,  as  far  as  known,  the  crystallization  is  either  hemihedral  or 
Dblique.  Boracite  and  Rhodizite  are  hemiliedral  isometric ;  Tourmaline 
lemihedral  rhombohedral ;  Datolite  is  monoclinic ;  while  Danburite  and 
&.xinite  are  triclinic.  In  Tourmaline  and  Axinite  boric  acid  acts  the  part 
>f  a  bade. 

ABEANGEMENT    OF    THE    SPEOIEa. 

1.  O.  ratio  for  bases  and  add  I  :  1. 

94.  Sabboutb  fi'B  B|e,|Hs 

96-  SBAiBBLTrni  (t*g+ifl)»B+tfl  B,|e.|(iH,+fMg),+iaq 

96-  Htdeobobaoitb  (J(Ca,S[g)"+fft»)B  B,|e.|(fH,+J(6a,Mg)), 

2.  O.  ratio  for  bases  and  add  1  : 4. 

J7.  Bo«AOiTB  fig»B*+iMgOI  Bae.|e,|Mg,+iMflfCa, 

»8.    RHODUm 
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3.  0.  ratio  for  bases  and  aoid  1 
thus,  rationally,  1  :  8. 


6  or  1  :  12 ;  part  or  all  of  the  water  prolaolj  huAc,  t 


699.  Borax 

600.  Bechilitb 

601.  UOWLTTB 

«02,  Ulezite 

603.  Gbtptokobphiti 

604.  Lardebellitb 
005.  Lagontte 


(iSa+ifi)B+4ifl 
(iCa+iI^)B+lifl 
(iCa+i^B+tfl 

(i^a+i6aH-|&)BH-2ifl 

(i]^a+jCa+tfl)B+fl 

aNH«0  +  tfi)B+i^ 
3PeB»+3fl 


Be|eKiH+iNa)  +  2Jaq 
(B  e),|e,|(i  H,  +  i  ea)+  U  aq 
(Be).|e,|(iH,H-i€a)+iaq 

H-Q 
(B  e).|e«|(|  H,+4Na,+|  €a)+2i  aq 
(B  e),|e,|(t  H,  +  i  Na,  +  i  €a) + aq 

Be|e|tH+JAm)+4aq 
(Be)a|e,|5Fe  +  aq 


Appendix.^^6.  Waewiokitb  B,  ti,  Sg,  J'e 


694.  SASSOLITS.  Sale  sedati^o  naturale  U.  F,  Hoe/er^  Hemoria,  FirensOi  1778;  MaBeaffnif 
Hem.  Soc.  ItaL,  viii.  487.  Native  Sedative  Salt  Acidum  boracis,  vuJgo  Sal  sedativum,  BergnL, 
Sdagr.,  1782.  Native  Boracic  Acid  Zirw?.,  1796.  Sassolin  JTar^t,  Tab.,  40,  75,  1800.  Ad«^ 
boradque  Fr,    Boric  Acid. 

TricHnic.  /A  7^=118°  30',  <?A/=95^  3',  <?  A  7^=80°  33',JB.  &  M.i 
Twins :  composition-face  0.  Cleavage :  basal  very  perfect.  Usually  \xi 
small  scales,  apparently  six-sided  tables,  and  also  in  stalactitic  forms,  conn 
posed  of  small  scales. 

H.=l.  G.=l*48.  Lustre  pearly.  Color  white,  except  when  tinged 
yellow  by  sulphur ;  sometimes  gray.  Feel  smooth  and  unctuons.  Taste 
acidulous,  and  slightly  saline  and  bitter. 

Oomp. — l^'B=Boric  acid  66*4,  water  43*6=100.  The  native  stalactitic  salt,  according  ta 
Kluproth  (Beitr.,  iii.  97),  contains,  mechanically  mixed,  sulphate  of  magnesia  and  iron,  sulphate  of 
lime,  silica,  carbonate  of  lime,  and  alumina. 

Pyr.,  etc. — In  the  closed  tube  gives  water.  B.B.  on  platinum  wire  ftises  to  a  clear  glass  and 
tinges  the  flame  yellowish-green.  Some  specimens  react  for  sulphur  or  ammonia  in  the  doseJ 
tube.  Soluble  in  water  and  aloohoL  Dissolves  in  2*97  parts  of  water  at  lOO*"  C,  and  10*7  parti 
ai  50"  C. 

Oba. — ^This  long  known  compound,  the  SaL  sedativum  Hdmhergiiy  was  first  detected  in  natun 
by  Hoefer  in  the  waters  of  the  Tuscan  lagoons  of  Monte  Rotondo  and  Gastelnuovo,  and  afterwan 
in  the  solid  state  at  Sasso  by  Mascagni.  The  hot  vapors  of  the  lagoons  consist  ki^ly  of  borii 
acid.  To  collect  it  the  vapors  are  made  to  pass  through  water,  which  absorbs  the  boric  add;  xh 
waters  are  then  evaporated  by  means  of  the  steam  from  the  springs.  They  yield  seven  to  eigb 
thousand  pounds  troy  per  day.  These  lagoons  spread  over  a  surface  of  about  3o  miles ;  and  ij 
the  distance,  clouds  of  vapor  are  seen  rising  in  large  volumes  among  the  mountuns.  The  crad 
borax  contains  2u  p.  a  or  more  of  impurities,  among  which  Wittstein  and  Payen  found  13*^ 
p.  c  of  sulphates  (the  most  abundant,  sulph.  ammonia  8*5  p.  c,  sulph.  magnesia  2*6  p.  c.). 

Exists  also  in  other  natural  waters,  as  at  Wiesbaden ;  Aachen  ;  Krankenheil  near  Fdlz ;  Cla 
Lake,  in  Lake  Co.,  Galifomia;  and  it  has  been  detected  in  the  waters  of  the  ocean. 

Occurs  also  abundantly  in  the  crater  of  Yulcano,  one  of  the  Liparl  isles,  forming  a  layer  n 
sulphur,  and  about  the  fumaroles,  where  it  was  discovered  by  Dr.  HoUand  in  1813. 

Keongott  states  that  artificial  crystals  are  nwnodinic;  with  /A  /=1I8°  4',  /a  i-l=120'  50' 
and  twinned  parallel  to  ir\  (Ber.  Ak.  Wien,  xii.  26). 

695.    8ZAIBELTITB.    Szaibelyit  K,  F.  Pden,  Ber.  Ak.  Wien,  xliv.  143,  June,  1861. 

In  small  nodules  bristled  with  acicular  crystals. 

H.=3— 4.  6.=3.  Color  white  outside,  yellow  within.  Streak  whiU 
Translucent.     Optically  biaxial. 
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Comp.— 0.  ratio  for  %,  B,  fi=15  :  18:4;  formula  3  Ag»  B»-h4  fi,  Stromeyer ;  oi,  if  part  of 
this  water  be  basic^  (f  Ag+ilt)*B  +  i^. 
Analyses:  1,  2,  Stromeyer  (Ber.  Ak.  Wien,  zlvil  347);  3,  Sommamga  (ib.,  xlviii  648): 

B  Ag  fi  01  Fe  Si 

1.  KeecUea         3666  52*49  6-»9  0*49  1*66  0-20=98'49  Strom. 

2.  Kernels         34*60  4944  l_-37  020  320     =99-81  Strom. 

3.  Needles         87*38  68-26  6-77  0-61  l-78»  0*31=100  Sommaniga. 

•2Fe'0',8H0. 
Anal.  1  and  8  afford,  atler  separating  imparities,  tbe  iron  as  9e*  ]^: 


fi  38*85 
38*88 


Mg  64*66 
54-67 


fi[  700 
6*96 


Pjr^  etc— Yioldfl  water.  B.B.  splits  open,  glows,  and  Aises  to  a  pale,  hornlike,  brownish-graj 
mass,  ooloring  the  flame  yellowish-red. 

Obs.— Occurs  in  kernels  imbedded  in  a  gray  granular  limestone  at  Werksthal  in  southeasteri: 
HuDgary. 

Named  after  Szajbelyi,  who  collected  the  limestone  containing  it. 

596.  Enn>ROBORACIT£l.     G.  Hess,  Pogg.,  zxzi.  49,  1834.    Hydrous  Borate  of  Lime  and 

Magnesia. 

Resembles  fibrous  and  foliated  ffypsum. 

H.=2.  G.=l-9— 2.  Color  white,  with  spots  of  red  from  iron.  Thin 
plates  translucent. 

Oomp^-0a"B*-|-Ag*B*-hl8li=(i0a+iMg)'B*-|-9ft;  or,  making  the  water  basic,  Htl+i 
(Ca,  Hg))*B;=Boric  acid  47*8,  limo  14-3,  magnesia  10**2,  water  27*7  =  100.  Analyses  by  Hess 
(Po^^md.49):  ^  ^  •  ^ 

B  Ca  Mg  ]^ 

1.  49-92  13-80  10*43  26-38=100. 

2.  49-22  13-74  10*71  26  33=100. 

Pyr.,  etC'-B^.  t\ises  to  a  dear  glass,  tinging  the  flame  slightly  green,  and  not  becoming 
opaque.  In  a  matrass  affords  water.  Somewhat  soluble  in  water,  and  jrielding  a  slightly  alka- 
line reaction.    Dissolves  easily  in  muriatic  and  nitric  acids. 

Oba. — Hydroboracite  was  flrst  observed  by  Hess,  in  a  collection  of  Caucasian  minerals.  The 
specimen  was  full  of  holes  filled  with  day,  containing  different  salts.  It  may  be  mistaken  for 
gjpeum,  bai  is  readily  distinguished  by  its  fusibility. 

697.  BORAOITE.  Eubische  Quarz-Krystalle  (fV.  Mneburg)  Lasius^  Crell's  Ann.,  11.  338,  178T. 
Luneburger  Sedativ-Spath  Westrumb,  Kl.  phys.-ch.  Abh.,  iii.  167,  1789.  Borazit  Wern,,  Bergm. 
J.,  1789,  393,  1790,  284.  Borate  of  Magnesia.  Magn^sie  borat^e  !¥.  Parasit  0.  Volger,  Pogg., 
zdL  77,  1854    Massive  Boracite  of  Stassfurt=Stasfurtit  O.  Boss^  Pogg.,  xcvU.  632,  1866. 

Isometric  ;  tetrahedral.  Figs.  1,  29, 30,  and  the  annexed.  Observed  planes 
as  in  the  figures,  with  also  *si 

2-2,  5~i,  on  alternate  angles 


only.  Cleava^ :  octahedral, 
in  traces.  Ciibic  faces  some- 
times striated  parallel  to  al- 
ternate pairs  of  edges,  as  in 
pyrite. 

'H.=7,  in  crystals;  4*5, 
massive.  G. = 2*974,  Haid- 
inger;  2*9134,  massive,  Kar- 
sten.     Lustre  vitreous,  in- 


490 
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iclining  to  adamantine.  Color  white,  inclining  to  gray,  yellow,  and  green 
Streak  white.  Subtransparent — translucent.  Fracture  conchoidal,  uneven 
Pyroelectric,  and  polar  along  the  four  octahedral  axes. 

Var. — 1.  Ordinary,  In  crystal*.  2.  Massive^  with  sometimes  a  subcolumnar  structure ;  Siass 
furtUe  of  Rose.  It  resembles  a  fine-grained  white  marble  or  granular  Kmegtone.  I^arasiU  al 
Volger  is  the  plumose  interior  of  some  crystals  of  boracite. 

Comp. — Mg*B*  +  iMg  CI— Boric  acid  62  6,  magnesia  26*8,  chlorid  of  magnesium  10*6=U»0 
Analyses:  A.  of  crystals:  1,  Stromeyer  (Gilbert's  Ann.,  xlviil  216);  2,  Arf^redson  (Ak.  IL 
Stockh.,  1822,  92):  3,  Rammelsberg  (Pogg.,xlix.  445);  4,  Weber  (Pogg.,  bocx.  282);  6,  6,  Potyka 
(Pogg.,  cviL  433) ; '  7,  8,  Siewert  and  Geist  (J.  pr.  Ch.,  Ixxvii.  338). 

B.  Of  Massive  Boracite  or  Stassfurtite :  1,  Karsten  (Pogg.,  Ixx.  567,  1847);  %  0.  F.  Chandlei 
(Inaug.  Diss.);  3,  Siewert  A  Drenkham  (ZS.  Nat.  Ver.  Halle,  xi.  366);  4,  H.  Ludwig  (ireb. 
Pharm.,  II.  xcvi.  129);  5,  Heintz  (J.  pr.  Ch.,  Ixxvi.  243);  6,  Potyka  (Pogg.,  cviL  488) ;  7,  Krwnayci 
(Arch.  Pharm.,  II.  xcviii.  139):  ^ 

B         ftg  Fe      Mga         fl 

•67]         33  

'697]       808  

69-77]     30-23         

'64-48]     31-39  0-61 

■62-91      25  24    *e  1-59      1090 

61-19       '26-19     "    1-66      10-41 

25-48     "    1-33      11-42 

26-44     "    1-44      11-82 


1.  Luneburg,  trp,  crysL 

2.  *' 


3. 
4. 

6. 

6. 
7. 
8. 


opaque 

trp. 

clouded 


(J) 


B.  1.  MassUft 

2.  " 

3.  " 

4.  " 
6.  " 
6.  " 

n.  " 


(I)  r«i-82] 

(f)  [61-80] 

[69-49] 
[69- 18] 
69-05 
58  45 
6 1-22' 
■60-77' 
58-90' 


=100  Strom. 

=lno  ArtV. 

=100  Ramm. 

3-62=100  Weber. 
0-56=101-I9  Potvka. 
0-94=100-89  Potyka. 

=100  Siewert. 

=10i.  Geist 


29-48  103      =100  Karsten. 

29-9 :<  teO-sg      =l(iO  Chandler. 

:i0-83  0-32 =  100*20  SAD. 

23-8(» 11-75  6-00=100  Ludwig. 

26-74  0-43  10-98        163=100  Heintz. 

26-15  *e0-40  10-78        1-96=100  Potyka. 

24-93        9-97        6 -20=100  Kromayop. 


An  ironrhoraciU  (EisenstassAirtit)  from  Stassfnrt  is  described  by  Huyssen  (Jahrb.  Min.  1865, 
B29),  having  half  the  Mg  replaced  bv  ^e. 

Westnimb,  who  was  the  first  to  detect  in  boracite  the  boric  add  (Sedativ8alz=Sedatiye  salt  of 

-  old  authors),  found  (L  c,  and  also  Bchrini.  Ges.  N.  Fr.  Berlin,  ix.)  Boric  acid  68*0,  magnesia^  13-5, 

lime  1 1*0,  alumina  1*0,  oxyd  of  iron  U-75,  silica  2  0=96-25.     In  another  trial  he  obtained  B  65-0, 

Ag  20-5,  Oa  7-0,  f'e  1  -25,  3tl  -2-25,  Si  1-0,  with  2  of  water  or  loss  on  ignition = 99  0.     SeTeral  of  thi 

subsequent  analysts  failed  to  detect  the  chlorine. 

Pyr.,  etc. — The  massive  variety  gives  water  in  the  closed  tube.  B.B.  both  varieties  fuse  at 
2  with  intumescence  to  a  white  crystalline  pearl,  coloring  the  flame  green ;  heated  after  moisten- 
ing with  oobalt  solution  assumes  a  deep  pink  color.  Mixed  wltli  oxyd  of  oopper  and  heated  oq 
'Charcoal  colors  the  flame  deep  azure-blue  (chlorid  of  oopper).    Soluble  in  muriatic  acid. 

Soluble  in  powder  in  dilute  muriatic,  nitric,  or  sulphuric  adds,  and  the  massive  kind  most 
readily  so.  Alters  very  slowly  on  exposure,  owing  to  the  chlorid  of  magnesium  present,  which 
.  tiikcs  up  water. 

It  is  the  frequent  presence  of  this  deliquescent  chlorid  in  the  massive  mineral,  thus  originat- 
ing, that  led  to  the  view  that  there  was  a  hydrous  boracite  (stassfurtite).  See  on  this  poin^ 
■  Bischof's  Steinsalzwetke  bei  Stassfurt.  p.  86,  and  Steinbeck  in  Pogg.,  cxxv.  68.  Parank  of 
Yolger  is  a  result  of  the  same  kind  of  alteration  in  the  interior  of  crystals  of  bora<nte,  which 
gives  the  somewhat  plumose  character  it  has,  and  the  water.  Weber^s  analysis  above  was  prob- 
ably made  on  such  an  altered  crystal. 

Obs.— Observed  in  beds  of  anhydrite,  gyxwum,  or  salt  In  crystals  at  Kalkberg  and  8diildfitei]i 
m  Liineburg,  Hanover;  at  Segeberg,  near  Kiel,  in'-IIolstein;  at  Luneville,  La  Meurthe,  France; 
massive,  or  as  part  of  the  rock  of  the  Salt  Mine  at  Stassfurt,  Prussia. 

Boradte  was  first  shown  to  be  pyroelectric  by  Haiiy  in  1791. 

698.  RHODIZITB.    Rhodizit  0,  Rose,  Pogg.,  xxxiil  263,  1884,  xxxix.  321.    Rhodiat  Hausm. 

Isometric  and  tetraliedral,  like  boracite.  Planes  1  smooth  and  gLining, 
t  often  uneven. 

H.=8.  G.=3*3— 342.  Lnstre  vitreous,  inclined  to  adamantine.  Coloi 
wliite.    Translucent.    Pyroelectric.  .    f^f^nip> 
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Pyr.,  etc — ^B.B.  in  the  platinum  forceps  fuses  with  difflculty  on  the  edges  to  a  white  opaque 
^bsR,  tingrng  the  flame  at  first  green,  then  green  below  and  red  above,  and  finally  red  throughout.' 
With  borax  and  salt  of  phosphorus  fuses  to  a  transparent  glass.    Supposed  to  be  lime-boradte. 

Obs.— Found  by  G-.  Rose  in  minute  crystals  on  red  tourmalines  from  near  Sarapulsk  and  Schai- 
tfiusk  in  the  vicinity  of  KataariDenburg,  and  oamcd  from  (luii^uv^  in  allusion  to  its  tmgiug  flam€ 
rf-d.    The  largest  crystals  seen  were  two  lines  In  diameter. 


599.  BORAX.    Tinkal  of  India,    Chrysooolla  (ex  nitro  confecta),  Borras,  Affric^  1546.    Bora] 
WaU^  Vin-,  1748,    Borate  of  Soda.    Boraxsaures  Natron  OtmL    Soude  borate  Fr, 


Monoclinic.  (7=73°  25',  /A  /=87%  0  A  24=132^49'; 
a:h:  ^=0-4906  :  1  :  0-9095.  Observed  planes  afi  in  the 
annexed  fignre,  with  also  44.  0  A  7=78°  40'  and  101° 
20',  0  A  1=139"  30^  0  A  2=115°  53',  O  A  4-i=114°  51i', 
^>Ai4=90°,  ti  A  7=133°  30'.  Cleavage:  i-i  perfect; 
/less  so  ;  t-J  in  traces.  Plane  of  composition  i-i;  0  t\0 
=  146°  50'. 

H.=2— 2*5.  G.=l*716.  Lustre  vitreous — resinous  ; 
sometimes  earthy.  Color  white  ;  sometimes  grayish,  bluish 
or  greenish.  Streak  white.  Translucent — opaque.  Frac- 
ture conchoidal.  Rather  brittle.  Taste  sweetish-akaline, 
feeble. 


492 
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Oomp.— ^a  B»+ 10  A ;  or  (^  ]?ra  + 1  li)  15+4 J  fl:=Boric  acid  36-6,  soda  16-2,  water  47-2. 

Pyr.,  etc.— B.6.  puffs  up,  and  afterward  fuses  to  a  transparent  globule,  called  the  glass  of 
borax.  Fused  with  fluor  spar  aud  bisulphate  of  potash  it  colors  the  flame  around  the  assay  a  clear 
greeu.  Soluble  in  water,  yielding  a  faintly  alkaliue  solution.  Boiling  water  dissolves  double  its 
weight  of  this  salt 

Obs. — Borax  was  originally  brought  ft-om  a  salt  lake  in  Thibet.  The  borax  is  dug  in  masses 
from  the  edges  and  shaUow  parts  of  the  lake,  and  in  the  course  of  a  short  time  the  holes  thus 
made  are  again  filled.  This  crude  borax  was  formerly  sent  to  Europe  under  the  name  of  tincal, 
aud  there  purified.  It  is  announced  by  Dr.  J.  A.  Veatch  as  existing  in  the  waters  of  the  sea  along 
ilie  California  coast,  and  in  those  of  many  of  the  mineral  springs  of  California  (J.  Frankl.  Inst., 
1S60)  Crystals,  2  or  3  iuclics  across,  ocou-  in  the  mud  of  Borax  Lake,  near  Clear  Lake,  Cal., 
65  in.  N.W.  of  Suisuu  Bay  and  36  m.  from  the  Pacitic.  It  has  also  been  found  at  Viquintizoa 
and  Escapa  in  Peru ;  at  Halberstadt  in  Transylvania ;  in  Ceylon.  It  occurs  in  solution  in  the 
mineral  springs  of  Chambly,  St.  Ours,  etc.,  Canada  East  (Hunt,  Logan's  Q-.  Rep.,  185H). 

The  waters  of  Borax  Lake,  California,  contain,  according  to  G.  E.  Moore,  535*08  grains  of  crys- 
tallized borax  to  the  gallon  (Am.  J.  Scl,  xlL  257). 

Borax  is  now  extensively  made  from  the  boric  acid  of  the  Tuscan  lagoons,  by  the  reaction  of 
this  acid  on  carbonate  of  soda.  This  salt  is  employed  in  several  metallurgical  operations  as  a 
Dux,  is  sometimes  used  in  the  manufacture  of  glass  and  gems,  and  extensively  in  the  process  of 
eolderiug. 

Named  borax  from  the  Arabic  hwroq^  which  included  also  the  niiirt  (carbonate  of  soda)  of  ancient 
writers,  the  naiivn  of  the  Egyptians. 

Prof.  Bechi  has  analyzed  a  borate  occurring  as  an  incrustation  at  the  Tuscan  lagoons,  which 
afforded  B  43-56,  N»  ltf-26,  fi  37-19=100,  giving  the  formula  Na  B^+6  fl:  (Am.  J.  ScL,  IL  xviL 
128). 

600.  BXSOHUJTB.   Haye8ine?£esc^i;  Am.  J.Sci,ILcviL  129, 1854.  Bechilite  J^ano.  Hydrous- 

Borate  of  Lime. 

In  crusts,  as  a  deposit  from  springs. 

Oomp.— O.  ratio  for  Ca,  S,  1^=1  :  6  :  4;  (i  Ca+iH)  S+li^=Borio  acid  52%  lime  209, 
rater  26-9 = 1 00.    Analysis :  Bechi  (La): 

B  51-13  Ca  20-85  fi  2625  Si,  ^  fig  l'75=99-98. 
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IPjr^  etc.— Yields  water.  B.B.  t\ise8  easily,  ooloriog  the  flame  reddish-yellow;  moistened 
with  sulphuric  add  the  flame  is  colored  prreen. 

Obs. — Found  by  Bechi  as  an  incrustation  at  the  baths  of  the  boric  acid  lagoons  of  Tuscany 

Arti£ — A  hot-water  solution  of  ulexite,  after  concentration  and  cooling,  yielded  Lecanu  (J 
Phann.,  III.  xxiv.  22)  scales  of  a  salt  having  the  above  ratio,  as  determined  by  him.  Kiau 
obtained,  under  similar  circumstances,  the  compound  0a*B'+6  It,  or  5  K  after  drying  ovei 
sulphuric  acid,  and  »  iS  after  heating  to  1 20°  C. 

The  Hayesine  of  D.  Forbes  (PhJL  H^g»  IV.  xxv.  118),  from  the  waters  of  the  hot  springs, 
Bafios  del  Toro,  in  the  Cordilleras  of  Coquimbo.  may  be  of  the  above  spedes.  It  occurs  in  thfl 
waters  in  the  form  of  snow-white  silky  or  feathery  flakes,  and  also  as  a  flaky  sediment  at  the 
bottom. 

Forbes  suggests  that  the  mineral  is  formed  by  the  action  of  hot  vapors,  volcanic  in  source,  on 
the  lime  of  the  waters  through  which  they  pass. 

601.  HOWLITS.    SOiooborocalcite  K  How,  PhiL  Mag.,  IT.  xzzv.  186S.    Howlite  Dana 

In  small  rounded  imbedded  nodules.  Texture  compact,  without  cleav- 
age ;  also  chalk-like  or  earthy. 

H.=3"5;  often  less.  G.=2'55.  Lustre  subvitreous,  glimmering.  Color 
white.  Subtranslucent,  or  translucent  in  thin  splinters.  Fractm'e  nearly 
even  and  smooth. 

Oomp.^ — A  hydrous  borate  of  lime,  similar  to  heckilUe,  combined  with  one-sixth  of  a  silicate, 
analogous  to  danburUe,  0.  ratio  for  B,  B,  Si,  1^—4  :  14  :  4  :  5 ;  corresponding  to  [(^Ca  +  i  H) 
B-hf  fl[]-|-i[(iOa»+iB)"Si']=Boric  add  43-0,  siUca  15-8,  lime  29-4,  water  11-8=100.  How 
deduces  the  0.  ratio  4  :  15  :  4  :  6 ;  but  as  the  bori3  acid  was  not  directly  determined,  its  pref^ 
euce  to  the  preceding  is  not  certain.  How  writes  the  formula  2CaSir+-2  (Ca  B"+fl!)+fi*B. 
Analyses:  l-=-3.  How;  4,  the  mean  after  excluding  the  lime  as  gypsum  : 

1.  Oompaci 
'     2. 

3.  Chalky 

4.  Mean,  gypsum  excL 

Obs. — Occurs  in  Nova  Scotia  in  nodules,  of  the  size  mostly  of  filberts,  or  i  in.  to  i  in.,  and 
rarely  I  to  2  in.  through,  imbedded  in  anhydrite  or  gypsum,  at  Brookville,  about  3  m.  S.  of 
Windsor,  and  associated  with  ulexite.  The  harder  kind  (anal  1.  2)  occurs  in  anhydrite,  and  the 
softer  (anal  3)  in  gypsum. 

602.  ULEZXTB.  Boronatrocalcit  Ulex^  Ann.  Ch.  Pharm.,  Ixx.  49,  1849.  Natron-Kalk-Borat 
Ulexite  Dana,  Hin.,  695,  1850.  Natronborocalcite.  Tinkalzit  (fr.  Africa)  Kktzinsky,  Polyt 
Centr.,  1384,  1869. 

In  rounded  masses,  loose  in  texture,  consisting  of  fine  fibres,  which  are 
acicular  or  capillary  crystals. 

H.=l.  G.=1'66,  N.  Scotia,  How.  Lustre  silky  within.  Color  white. 
Tasteless. 

Oomp.— 0.  ratio  for  ^a,  Oa,  B,  fi=l  :  2  :  18 :  18,  Ramm.,=(^ft+ifi)B  +  f  ft=Boric  add 
45-6,  lime  12*8,  soda  6*8,  water  85-3=100.  How  deduces  for  the  N.  Sootia  mineral  the  ratio 
1  :  2  :  15  :  15=Boric  add  44*0,  lime  14-1,  soda  7*8,  water  34-1  =  100.  Analyses:  1,  TJlex  (L  c); 
2,  A.  Dick  (Phil.  Mag.,  IV.  vi.  60);  8,  Bammelsberg  (Pogg.,  xcvii.  301);  4,  Helbig  (Dingler's 
PoL  J.,  cxlvil  819);  6-8,  Kraut  (Arch.  Pharm.,  II.  cxii.  26,  Jahresb.,  1862,  769,  Ann.  Ck 
Pharm.,  cxxxix.  262);  9,  Lunge  (ib.,  cxxxviil  51);  10,  Kletzinski  (Polyt  Centr..  1859,  13W, 
Ramm.  Min.  Gh.,  986) ;  11,  Phipson  (G.  R.,  lit  407) ;  12,  Salvetat  (ib.,  6»6) ;  13,  H.  How  (Am.  J 
Bci.,  IL  xxiv.  230) ;  14,  id.  (ib.,  xxxii.  9) : 

S        Ca       fTa     &      ]Q[    Naa 

^  8-8     26-8.    =100Ulex. 

^•46]  14-32    8-22  Or>l  27*22  2*65,  g  1*10,  sand  0-82=100  Dick. 
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B         Ca  ]Sra     &      ft    NaQ 

8.  Iquiqne     [43-70]  1313  6-67  0-88  86-67   =100  Ramm. 

4.        "  [4«-30J  14  08  5-17   32-61  1-89=100  Helbig. 

6.  ''  42-48     14-39  7-72   86-51   =100  Kraut. 

6         *^  [47-201  16-24  6-38    3018   =100  Kraut 

7.  •»  [48-22]  17-68  642  28-68   =100  Kraut 

8.  Africa         45-74    13-46     7-08 33*78   =10u  Kraut 

9.  Iquique       44-38    1269    6-58 36-86 ,  Ag  0-50=100  Lunge, 

10.  W.  Africa  36-91     1402    8*69 37-40  2-19,  :5«a§  0-89=100  Kletzinski- 

11  Iquique      34-71    14-45  ir»6   84-00   ^  Gi  1-34.  S  1-10,  Si  0-60,  sand  2-00=  100'15  P.' 

12.  "  X4'74    15-78    8-33   35-00  0*8 1,  g  0-84,  earthy  2-y0=  100  Salvetat 

13.  N.  Scotia  [41-97]  1395    8-36   34-89   ,  S  1-29,  Mg  004=100  How. 

14.  "  [44-10]  14-20    7-21    84*49   =100  How. 

G.  of  anaL  10=1-912. 

la  analysis  3,  8-17  chlorid  of  sodium,  0*41  sulphate  of  soda,  and  0*89  sulphate  of  lime  are 
exchided. 

Pyr.,  etc.— Yields  water.  B.B.  fuses  at  1  with  Intumescence  to  a  dear  blebby  glass,  coloring 
the  flame  deep  yellow.  Moistened  with  sulphuric  acid  the  color  of  the  flame  is  momentarily 
change  1  to  deep  green.  Not  soluble  in  cold  water,  and  but  little  so  in  hot ;  the  solution  alkaline 
in  its  reactions.  • 

Oba — Occurs  in  the  dry  plains  of  Iquique,  Southern  Peru ;  in  the  province  of  Tarapaca*  (where 
it  is  called  Uza}j  in  whitish  rounded  masses,  from  a  haa^lnut  to  a  potato  in  size,  which  consist  of 
interwoven  fibrea  of  the  ulezite,  with  pickenngite,  glauberite,  halite,  gypsum,  and  other  impuri- 
ties*; on  the  West  Africa  coast ;  in  Nova  Scotia,  at  Windsor,  BrookviUe,  and  Newport  (H.  How), 
filling  narrow  cavities,  or  constituting  distinct  nodules  or  mammillated  masses  imbedded  in  white 
gypsum,  and  associated  at  Windsor  with  glauber  salt,  the  lustre  internally  silky  and  the  color 
very  white ;  in  Nevada,  in  the  salt  marsh  of  the  Columbus  Mining  District,  forming  layers  2-5  in. 
thick  alternating  with  layers  of  salt,  and  in  balls  3-4  in.  through  in  the  salt 

Named  after  Ulez,  who  gave  the  first  correct  analysis  of  the  miueraL 

Alt. — Occurs  altered  to  gypsum. 

Hayesmd  Dana  (Hydrous  Borate  of  Lime  A.  A.  HayeSj  Am.  J.  Sci.,  xlvi.  377,  xlvii.  216,  1844 
Borocalcitc;  Hydroborocalcite  Hau»m,j  Handb.,  1429,  1847)  from  southern  Peru,  is  the  above.  Ic 
oomes  from  the  same  locality,  and  has  the  same  appearance ;  and  all  analyses  of  the  Peruvian 
mineral  since  that  by  Hayes  nave  found  soda  to  be  an  essential  constituent  Hayes  obtained 
S  46*1 1,  Ca  18  89,  A  3500=100,  with  the  formula  0aB*+6£;  and  he  attributed  the  soda  found 
by  tilez  to  the  mixed  glauberite. 

603.  ORTPTOMORFHITZl.    fil  Bow,  Am.  J.  ScL,  II.  xxxU.  9,  1861. 

In  kernels  apparently  uncrystalline,  but  under  a  high  magnifying  power 
fthown  to  consist  of  thin  tables  or  plates,  rhombic  in  outline,  and  about  80° 
in  angle. 

Without  lustre.     Color  white. 

Comp. — O.  ratio  for  ^a,  Ca,  S,  fL,  according  to  How,  from  an  imperfect  analysis,  1  :  3  :  27  :  12 
= Boric  acid  58*5,  lime  15*6,  soda  6*8,  water  20*1=100,  and  no  satisfactory  formula.    1  :  3  :  24 

12  would  give  the  more  probable  composition  (i(i^a,  Ca)  +  i  d)  B  +  £[=Boric  acid  55*6,  lime  16*7 
uda  6-2,  water  21*5=100.    Analysis:  How  (L  a): 

S  Ca  ]^a  :&  Mg  3 

A.  63-98         14-21         7*25         19*76        0-62         898=100. 

B.  •     5910        1665        6-61         19*72         

B  is  the  result  after  removing  the  magnesia  and  part  of  the  soda  in  the  state  of  sulphates  ae 
npurities. 
.  Pyr.,  etc. — Same  as  under  ulexite. 

Obfl. — Occurs  in  white  lustreless  kemela  of  the  size  of  a  pea  or  bean  lying  between  crystala  of 

J^  ^he  prorinoe  of  Tarapaca  is  between  19''  and  21^"*  S.  lat,  and  3000  to  3500  feet  above  th« 
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gluuber  salt  The  tabular  character  of  the  material  is  supposed  to  be  evidenoe  of  distinction  from 
ulexite,  which  is  capillary  in  its  forms.    Breadth  of  tables  about  '0048  of  an  inch,  Bobb. 

Named  from  v/)».Trn,  conctaled,  and  fi>oh  inform,  in  alhisionto  tlie  invIaibUitj  of  the  structoit 
except  under  a  microscope.    Foaud  at  Windsor,  Nova  Scotia. 

604.  LARDERBLLmi.    Becht^  Am.  J.  Sol,  IL  zvil  130. 

Very  liglit,  white,  and  tasteless.  Appearing  under  the  niicroscope  to 
be  made  up  of  minute  oblique  rectangular  tables ;  M  A  T=110°,  Amici. 

Oomp.— NH«0BH4fi ;  or,  more  probably,  making  the  water  partly  basic,  (iNH^O+i^S 
+  li  £[.    Analysis  by  £.  Bechi  (L  c.) : 

S  68*556        NH«0l2*73i        ]Q[  18325 

Dissolves  in  hot  water,  and  is  transformed  into  a  new  salt,  represented  by  the  formula  N  H^O 
B«-h9  g,  or  (i  N  H*  0  +  f  ti)  B«+2i  ]&. 
Obi.— Occurs  at  the  Tuscan  lagoons. 

606.  IiAOONTTB.    Borate  de  Fer  Omalius  cPHaUoy^  1833.    Lagonite  Suolf  lOn.,  L  290,  1841. 
Sideroborine  Ewi,  I  2*73,  1841.    Lagunit  Kenng, 

An  earthy  mineral  of  an  ochreous  yellow  color. 

Oomp.— PeB*+3fi=Boric  add  49-5,  sesquioxyd  of  iron  37*8,  water  12-7=100.  Analyaia 
by  Prof.  Bechi  (Am.  J,  Sci.,  IL  xvii  129) : 

fi  4*7*95  .      9e  36-26        tL  14*02        Ag,  Ca,  and  loss  1*77 

Occurs  as  an  incrustation  at  the  Tuscan  lagoons.    First  mentioned  by  Beudant 

606.  WARWIOETTE.    Shepard^  Am.  J.  8ci.,  zxxiv.  313,  1838,  xzxvl  85,  1839.     Enoeladite 
T.  &  Hunt,  ib.,  IL  iL  80,  1846,  xL  862. 

Monoclinic?  /A /=93°— 94°.  Usual  in  rhombic  prisms  with  obtuse 
edges  truncated,  and  the  acute  bevelled,  summits  generally  rounded ;  sur- 
faces of  larger  crystals  not  polished.  Cleavage :  macrodiagonal  perfect, 
affording  surface  with  vertical  strise  and  traces  of  oblique  cross  cleavage. 

H.=:3— 4.  G.=3-19— 3-43  ;  3-351,  small  crystals,  and  3-423,  large  id., 
Brush.  Lustre  of  cleava^  surface  submetallic-pearly  to  subvitreous ;  often 
nearly  dull.  Color  dark  liair-brown  to  dull  black,  sometimes  a  copper-red 
tinge  on  cleavage  surface.    Streak  bluish-black.    Fracture  uneven.   Brittle. 

-  Oomp. — Essentially  a  borotitanate  of  magnesia  and  iron,  with  15  to  20  p.  c.  of  boric  add, 
Smith  and  Brush  (Am.  J.  ScL,  II.  xtI.  293).  T.  S.  Hunt  found  in  small  lustrous  unaltered  oysp 
tals  (Am.  J.  Sci.,  IL  xi.  362) : 

1^81*5        Hg48*5        feU'l        ign.  2-0 

with  a  loss  of  14*99  p.  c,  which  Smith  and  Brush  show  to  be  boric  acid. 

Pyr.,  etc. — Yields  water.  B.B.  infusible,  but  becomes  tighter  in  water ;'  moistened  with  sol 
phuric  acid  gives  a  pale  green  color  to  the  flame.  With  salt  of  phosphorus  in  O.F.  a  dear  bead 
yellow  while  hot  and  colorless  on  oooling;  in  R.F.  on  charcoal  with  tin  a  violet  odor  (titanic  add 
With  soda  a  slight  manganese  reaction.  Decomposed  by  sulphuric  acid;  the  product,  treatA 
with  alcohol  and  ignited,  gives  a  green  flame,  and  boiled  with  muriatic  add  and  metallic  tin  gir^ 
On  evaporation  a  videt-colored  solution. 

Obs.— Occurs  in  granular  limestone  2^  m.  S.W.  of  Edenville,  N.  T.,  with  spinel,  chondrodit 
serpentine,  etc.  Crystals  usually  small  and  slender ;  sometimes  over  2  in.  long  and  |  in  brr* 
The  latter  are  the  encehdUii  of  Huutb 
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6.  TUNGSTATES,  MOLYBDATES,  VANADATES. 


ABRAIfGEMENT  OF  THE  SPEOIBS. 


rUNGSTATES  AND  MOLTBDATEa 

610.  WOLFBAlllTB  A 

(ii'e  +  |lirn)W 

We.|e,|(iFe+tMn) 

B 

(|^e  +  |Mn)W 

We,|e,|(|Fe+JMii) 

0 

(|^e  +  tMii)W 

We,|e,|(tFe+tMn) 

D 

*e:  Mn=2:  1,3:  1,  5:  1 

611.   HUBNERITB 

.   AnW 

^r  Ofl|Og|Mzi 

(t*e+iftnrW« 

W,e.|e.I(|Fe+iMn) 

613.  Mboabasttb 

(i*'e  +  iMn)*W" 

w,e4e,i(iFe+ja*n) 

614.  SoHEEura 

CaW 

^r  wj|Oa|€a 

615.   CUPROBOHlELrrB 

(fCa+iCu)W 

we,|ea|(fea+ieu) 

616.  Stolzttb 

thW 

we,|e,|Pb 

f^bSo 

Moe,|e,|Pb 

618.  Patebaitb 

Oofio 

MoOsiejeo 

VANADATEa 

619.  Dbchbnitb 

(l»b.2n)V 

veje,|(Pb,zn) 

620.  Descloizttb 

th^V^ 

¥e|e4|Pb, 

621.  Vanaddjitb 

3l»b"V+Pb01 

v|e.|Pb.+iPb  01, 

622.  YOLBORTHITB 

Cu,?,lt 

623.  GmLKirB 

0.  WOIiFRAMmi.    Lupi  Spuma,  Lapis  niger  ex  quo  conflatur  caDdidum  plumbum  [=Ti]i], 

'gric^  Foaa.,  255,  1546.    Yolfram,  Ferrom  arsenioo  mineralisatum,  Spuroa  Lupi  {tr,  tin  voins), 

TfiL,  Min.,  268,  1747.    Magnesia  [= Manganese]  parva  cum  portione  martis  et  jo7is  mixta, 

*^fram  (fr.  AltenbergX  CronsL^  Min.,  107,  1758.    Wolfram =Tunqstio  Acid,  Iron,  and  Mang., 

f^ar,  Ghem.  ZergL  Wolframs.,  1785.    Tungatate  of  Iron  and  Manganese.    Scheelin  ferru- 

^\  Tr.,  iv.  1801.    Wolframit  Breiih^  CJhar.,  227,  1832. 

Or^Whombic.  /A  7=101°  5',  Rose  (101°  45',  Kerndt ;  101°,  Descloi- 
!!fw '''^^  t-i=140°  32' ;  i-i  A  ffcllT"  20' ;  14  A  14,  over  the  summit, 
T  .  '^^'  ^^  A  i-2=157°  38'.  Crystals  often  monoclinic  in  habit,  half  of 
1"^  P'^'^^^,  1,  i-I.  and  2-2,  being  absent  or  much  smaller  than  the  other 
:.'  ^  Cleaage :  i-l  perfect,  i-l  imperfect.  Twins :  planes  of  composition 
*"*j  f'h  *Bd  >rely  ^J.  Also  irregular  lamellar;  coarse  divergent  columnar ; 
massive  gran^ar,  the  particles  strongly  coherent. 

^ — 5--5-5.  G.=7*l— 7*55.  Lustre  submetallic.  Color  dark  grayish 
or  brownish-blatk.  Sti-eak  dark  reddish-brown  to  black.  Opaque.  Some, 
tunes  weak  magietic.  .     . 
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Vw. — The  most  important  varieties  depend  on  the  proportions  of  the  iron  and  manganese 
Those  rich  in  manganese  have  G-.=7*19— 7-64,  but  generally  below  7*25,  and  the  streak  is  mosth 
black.  Those  rich  in  iron  have  G.=7-2— 7'64i  and  a  dark  reddish-brown  streak,  and  they  aii 
sometimes  feebly  attractable  by  the  magnet. 


494 


0         •     1 

i 

H 

i-« 

2-2 

H 

M 

1 

w 

i.2 

/ 

i-2 

Observed  Planes. 


Oomp.— (l^e,  Mn)  W;  mostly  either  2  *e  W-i-3  Mn  W,  or  4  t^  W+Mn  W;  but  also  ratios 
2  :  1,  3  :  1,  5  :  1,  and  1  :  4. 

Analyses:  1,  O.  J.  Popplein  (Mining  Mag.,  II.  i.  359);  2,  C.  S.  Rodman  (priv.  coutrlb.);  3,  Ber- 
nouilli  (Pogg.,cxL  603);  4,  5,  Schaffgotsch  (Pogg,  lil  476);  6,  Ebelmon  (Ann  Ch.  Phys.,  III.  viii. 
505);  7,  Kussin  (Ramm.  3d  Siippl.,  127);  8,  Bemouilli  (1.  c);  9,  Weidinger  (Za  Pharnu,  18-*..-. 
71);  10,  B.  Schneider  (J.  pr.  Ch.,  xlix.  822);  11-16,  Kemdt  ( J.  pr.  Ch.,  xliL  81);  17,  BeruouiJi 
(1.  c);  18,  19,  Schaffgotsch  (Lc);  2o,  Kemdt  (I.  c);  21-24,  Bemouilli  (L  a);  25,  R  PotzoM 
(Pogg,  xciii.  474);  26,  Ebehnen  (1.  c);  '^7,  Rammelsberg  (2d  Suppl.,  175):  28-80,  Kemdt  (1.  c); 
31-:i8,  R.  Schneider  (La);  34,  P.  A.  (Jenth  (Am.  J.  Sci.,  II.  xxviil  253) ;  35,  Benseiius  (Scliw.  J., 
xvi.  476): 

L  Ratio  oft'eWio  Mn  W=l :  4. 


G.                        W 

*e 

lin 

Ca 

1.  St  Francis  R,  Mo. 

6-67                 (i)  75-40 

5-69 

ly-.38 

118=100-60  Popplein. 

2.  Madison  Co.,      " 

74-65 

4-96 

20-25 

=99-81  Rodman. 

3.  Zinnwald 

76-20 

5-60 

17-94 

=99-74  Bemouilli 

II  Ratio  of  Pe  W 

toMnW=2: 

8. 

4.  Zinnwald 

7-191                     16'3Z 

9-55 

15-12 

=100  Schaffgotsch. 

6.        " 

7-191                      75-66 

9-49 

14-85 

-100  Sf-.haffgotsch, 

6.         « 

(})  75-99 

9-62 

18-96 

0-48  =  100  05  Ebelmen. 

7.         " 

76-92 

9-38 

14-04 

=99-34  Kussin. 

8. 

75-15 

9-72 

18-99 

tr.,  Cb  n  0=99-96  BemouiU 

9.        ** 

75-62 

8-73 

12-17 

2-27,  ti  1-89,  ft  u-3l=10<)-9r 

10.         " 

76  01 

9-81 

13-90 

1-19=100-&1  R,  Schneider. 

U.        " 

7-223                     76-34 

9-61 

14-21 

=100-' 3  Kemdt 

12.         " 

7-231—7-22          75-62 

9-56 

14-85 

=100-0^  Kemdt 

13.  Monroe,  Ct 

7-411—7-486         75-47 

9-68 

14--26 

=99-26  Kemdt 

14.            " 

7.208—7-269         75-96 

9-74 

14-50 

=100-00  Kemdt 

15.  Schlackenwald 

7-482- 7-535         75-68 

9-5rt 

14  30 

=99-54  Kemdt 

16.  Altenbei^ 

7.198—7-189         75-44 

9-64 

14-90 

=99-98  Zemdf 

///.  RaUo  ofteWto] 

SCnW: 

=2:1  nearly. 

17.  Traversella 

76-99 

16--29 

8-45 

408=99-76  riJioufflL 

IV.  Ratio  o/teH^to  Mn  W=3 

1,4: 

1,  or  6  :  I. 

18.  Ehrenfriedersdorf 

76-10  19-16 

4-74 

=IOOJt  affgots^ 

19.  Chantelcup 

7-437                     76-00 

1833 

6-67 

=100Ptt  affgotadL 
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20.  Chanteloup 

21.  " 

22.  " 
2H.  Zinnwald 
2-i.          " 
25.  Stolberg 
ItK  Limoges 

27.  Ilarzegerode 

28.  " 
19.  Monte  Tideo 
in.  Nertschiusk 
n.  Harz,  Glasebach 


7-48— T-51 


7143 
7-23 

7-5—7-613 
7-5 


13.  "  Meiiseberg 
(4.  Flowe  M.,  N.  C. 
t5.  Cumberland 


7*49Q 


w 

75-83 
76-68 
75-76 
75-98 
7613 
76-67 
(J)  76-20 
75  56 
76-90 
76-02 
75-64 
76-04 
76-21 
76-26 
76-79 
74-67 


^e  An  Oa 

19-32  4-84  =99-99  Kemdt 

18-77  6-01  0-22=99-68  BeraouUli. 

1808  6-76  ,  Cb  0-31=99  89  BernouiUi 

18-61  6-C2  ^,  Cb 0-52  =  10008 Bernoulli'' 

18-49  6-10  =99-72  BeruouUli. 

18  98  4-90  0-70=100-95  Petzold. 

19-19  4-48  ^,  Jig  0-80=100-67  EbeUn. 

20-17  3-64  =99-27  Rammelsberg. 

19-25  4-80  =99-96  Kerndt 

19-21  4-75  =99-98  Kemdt. 

19-56  4-81  =100-00  Kerndt. 

19-61  4-98  ,  Mg  tr. = 1 00*92  Sch. 

18  54  5-23  "  0-8rt  =  100-74Sch. 

20-27  3-96  "0-16=  100-91  Sch. 

19-80  6-36  0-82,  §n  «r.=  101-26  Genth. 

17-59  6-64  ,  §1  2-10=100  BenseliuB. 


Yauquelin  givefl  for  the  composition  of  a  wolfram  from  the  Department  of  Haute  Yionne,  1V 
3-H",  Fe  14-46.  An  11-95=100  (Ann.  Oh.  Phys.,  xxx.  261);  and  Richardson  found  for  one  from 
Johemia,  W  73-60,  *'e  11-20,  An  16-76=100-65  (Thorn.  Min.,  L  487).  The  former  analysis  oor* 
espouds  nearly  to  the  ratio  6  :  4  for  the  two  tungstates ;  and  the  latter  to  3  :  4  nearly. 

Hoppe-Seyler  (Ann.  Gh.  Pbarm.,  czl.  247)  found  indium  in  two  specimens  of  wolfram ;  on4 
ontained  0-^28  p.  c. 

The  metal  tungsten  was  first  recognized  in  this  mineral  by  the  brothers  J.  Joseph  and  F 
'Elhuyar,  in  1786  (Ch.  Anal  of  Wolfram,  etc.,  translated  from  the  Spanish  by  Gh.  Gulleu,  London 
<55,  a  work  of  which  a  German  translation  by  Gren  was  published  at  Halle  in  1786).  Thev 
btained  from  the  Zlunwald  mineral  Tungstio  acid  65-0,  oxyd  of  manganese  22*0,  of  iron  18-5= 
)u-5. 

Pyr.,  etc.— B.B.  fuses  easily  (F.=2-5— 3)  to  a  globule,  which  has  a  crystalline  surface  and  ia 
ague  tic.  With  salt  of  phosphorus  gives  a  clear  reddish-yellow  glass  whUe  hot,  which  is  palei 
1  cooling;  in  RF.  becomes  dark  red;  on  charcoal  with  tin,  if  not  too  saturated,  the  bead  assumes 
1  cooling  a  g^en  color,  which  continued  treatment  in  R.F.  changes  to  reddish-yellow.  With 
Kia  and  nitre  on  platinum  foil  fuses  to  a  bluish-green  maug^nate.  Decomposed  by  aqua  regia 
ith  separation  of  tungstio  acid  as  a  yellow  powder,  which,  when  treated  B.B.,  reacts  as  under 
ngstite  (p.  186).  Wolfram  is  sufidently  decomposed  by  concentrated  sulphuric  acid,  or  even 
uriutic  acid,  to  give  a  colorless  solution,  which,  treated  with  metallic  ziuo,  becomes  intensely 
ue,  but  soon  bleaches  on  dilution. 
Obs. — Wolfram  is  often  associated  with  tin  ores ;  also  in  quartz,  with  native  bismuth,  tungstate 

lime,  pyrite,  galenite,  blende,  etc.  It  occurs  at  Cornwall,  much  to  the  detriment  of  the  tin  ores. 
)imd  in  fine  crystals  atSchlackenwald,  Schueeberg,  Gteyer,  Freiberg,  Altenberg,  Ehrenfriedersdorf, 
nnwald,  and  Nertschinsk,  and  other  places  mentioned  above;  at  Chanteloup,  near  Limoges,  in 
■ance  ;  near  Redruth  and  elsewhere  in  Cornwall ;  in  Cumberland  (the  ratio  2  :  8  at  Lochfells, 
at  of  4  :  1  at  (^odolphin^s  Ball) ;  on  the  Island  of  Rona,  one  of  the  Hebrides ;  in  the  auriferous 
nd  of  the  Wicklow  rivers,  Ireland,  with  tin.  Also  in  8.  America,  at  Oruro  in  Bolivia.  The 
ratals  of  Zinnwald  are  remarkable  as  hemitropes. 

In  the  U.  States  it  occurs  at  Lane's  mine,  Monroe,  Conn.,  in  quarts,  associated  with  native  bis- 
ith  and  the  other  minerals  above  mentioned,  often  psoudomorphous  after  tungstate  of  lime ;  in 
lall  quantities  at  Trumbull,  Conn.,  at  the  topaz  vein ;  massive  and  in  crystals  on  Camdago  farm, 
ar  Blue  Hill  Bay,  Me. ;  at  the  Flowe  mine,  Mecklenburg  Co.,  N.  C,  with  scheelite,  crystals 
th  planes  /,  i-i,  ^-t,  M ;  in  Missouri,  near  Mine  la  Molte,  and  in  St.  Francis  Co.,  H  m*  f^m 

Francis  Eiver ;  in  a  gneiss  boulder  on  the  W.  shore  of  Chief  Island,  L.  Couchk^iiing,  Canada 
est ;  at  Mammoth  mining  district,  Nevada. 

rhis  species  is  shown  to  be  isomorphous  with  oolumbite  by  G.  Ro^e  (Fogg.,  Iziv.  171).    Des- 
izeaujc  found  in  the  angles  of  wolfram  some  evidence  that  the  crystals  were  monodiuic.    But 
Rose  shows  from  the  twins  that  the  form  is  orthorhombic  and  not  oblique. 
Alt. — ^^'^olfram  occurs  altered  to  scheelit«  by  a  substitution  of  lime  for  iron. 


1.  aXTBNERITS.    K  RioUe^  Reese  River  (GaL)  Reveille,  1865 ;  H.  Crtdnar^  in  B.  H.  Ztg., 

xziv.  370,  1866. 

Orthorhombic.    I A  1=105^.    Cleavage:  i-i  very  perfect.     Commonlj 
coluiunar  masses  or  foliated. 
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IL=4"5.  •  G.=7*14,  Breith.  Lustre  adamantine  on  face  of  cleavjige; 
elsewhere  greasy.  Color  brownish-red  to  browuish-black.  Streak  yellow 
ibh  brown.     Opaque.     Fracture  uneven. 

Comp. — Mn  WzpTunj^stic  acid  16-6,  protoxyd  of  manganede  28-4=100.  Analyses  :  1,  Biotb 
ft  HiibuerCl.  a);  2,  0.  S.  Bodman  (pri7.  oontrib.) : 


W 

Idn 

fe 

1.  Nevada 

•70-4 

28-4 

=99-8  R.  A  H. 

a.       " 

[76-46] 

24-31 

0-24=100  Bodman. 

Pyr.,  etc. — B.B.  in  the  forceps  less  fusible  than  wolfram ;  with  the  fluxes  gives  manganese 
find  tungRtic  acid  reactions.  Partially  soluble  in  muriatic  acid,  leaving  a  yellow  residue,  solnblf 
in  ammonia. 

Obs. — From  the  Erie  and  Enterprise  veins,  in  Mammoth  dist.,  Nevada,  in  a  vein  3— 4  feet  wide 
in  argiUito,  with  scheelitei  fluor,  and  apatite. 

612.  FBRBERITfi.    Ferborit  JL  L.  T.  Li^  Jahrb.  Min.  1863,  641,  attributing  the  name  to 

Breitliaupt 

Massive,  granular,  with  some  imperfect  planes  of  crystallization.  Cleav- 
age :  iri  very  distinct. 

B[.=4--4i.  G. =6-801,  Breith.;  Y-109,  Eamm.  Lustre  imperfectly 
vitreous,  a  little  submetallic-adamantine.  Color  black.  Streak  brownish 
black  to  blackish-brown.     Opat^ue. 

Oomp.— Tungst^te  of  iron  with  a  little  manganese ;  0.  ratio  for  B.  W=l  :  2-14  to  1  :  2-23,  ac 
nearly  1  :  2^  (instead  of  1  :  3,  as  in  wolfram);  giving  the  formula  B*  W',  with  fe:  Mn=8  :  L 
Analyses:  1,  Liebe  (L  c.) ;  2-4,  Bammelsberg  (J.  pr.  Oh.,  xclL  2G8) : 

W        Su       ^e       Mn     Mg      Ca 

1.  Spain,  Jfer&crite    70-11    014    ^3*29    3  02     042     1-75,  Xl  117=9990  Liebe. 

^ , » 

2.  "  "  69-88         26-68  3-09  =9960  Bamm. 

3.  "  "  70  65         25-97     2-17 1-52=100  Elamm. 

4.  "  "  69-88     0-16     26-34    3-uO     1*62=100  Bamm. 

Pyr.|  etc. — B.B.  on  charcoal  fVises  easily  to  a  magnetic  globule. 

Obs< — Occurs  in  the  Sierra  Ahnagrera  in  southern  Spain,  in  argillaceous  schist,  with  quarts. 

Named  after  B.  Ferber  of  Gera. 


613.  MBOABASITXI.    Megabasit  Breiik,,  B.  H.  Ztg.,  zi.  189,  1852.    Blumit  K.  L.  T.  lAi^ 
Jahrb.  Min.  1868,  652,  attributing  name  to  Breitliaupt 

Orthorhombic,  with  the  angles  of  wolfram,  Blum.  Cleavage  :  i-i  di* 
tinct ;  /  in  traces.     Occurs  in  fine  needles. 

II.=3-5-4.  G.=6-45,  fr.  Schlackenwald,  Ramm. ;  6-967,  ib.,  Breith. 
6*961),  fr.  Sadisdorf,  id. ;  6-939,  fr.  Morococha,  id.  Lustre  vitreous,  a  little 
adamantine.  Color  brownish-red,  clove-brown  to  yellowish-brown,  witl 
a  reddish-brown  to  hyacintli-red  translucency.  Streak  pale  yellowish 
brown  to  ochre-yellow. 

Oomp. — Tungstate  of  manganese  with  a  little  iron;  0.  ratio  for  ft,  W=l  :  2^,  as  in  ferberiiej 
fonimla  iVW",  with  ^e :  *n=l  :  4. 

Bammelsberg  gives  the  Q.  ratio  1:3;  but  his  anal  3,  which  he  says  was  made  on  the  pure^ 
material,  sustains  1  :  2^. 

Analyses  :  1-3,  Bammelsberg  (3d  Supp' ,  127,  Min.  Ch.,  309): 
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1.  SchlaokcQwald 
2. 


V7 

[67-05] 

nil 

71-6 


6-72 
7-19 
6-4 


19-78 
21-10 
231 


802 


Si 

1-08 


£1 
101 


0-61 


ign, 

0'78=10O. 

=101). 

=100. 


Pyr.,  etc. — Same  as  for  wolframite. 

Obs. — Occurs  at  Schlackeowald,  where  it  is  sometimes  altered,  as  Rhown  by  Blum  to  iitho 
marge ;  also  at  Sadisdorf ;  at  Morococha,  Peru. 

614.  80HBBIJTXI.  Tennspat,  Lapides  stannireri  spathacei  "Ilk  en  huit  spat"  (fr.  DuhenjiaX 
Wall,  Min.,  303,  1747.  Not  Tungsten  von  Bastnaes  [=Cerite]  OronsL,  Ak.  H.  Stockh.,  1751, 
Min.,  183,  1758.  Stannum  spatliosum  subdiaphanum- album  Linn,,  Syst.,  1768.  Tungsten  (= 
TuNQsnc  Acid  and  Lime)  Scheek,  Ak.  H.  Stockh-,  1781.  Schwerstein  Wem.^  Bargm.  J., 
3S6,  1789;  KarsL,  Tab.,  26,  1791.  Scheelorz  KwraL,  Tab.,  56,  1800,  74,  1808.  Tungstate  of 
Lime,  ^cheelin  calcaire  H.^  Tr.,  xv,  1801.  Scheelspath  Breiih^  Char.,  23,  1820.  Scheelit  Leanh,^ 
Handb.,  594,  1821. 

Tetragonal;   heraihedral.     (?Al-i  =  123°    3';   a  =  1-5369.     Observed 
planes:  0\  vertical  /,  i-r,  but  not  common;   pyra- 
mids, ^,  i,  1,  \-%  ^i,  1-i,  3-3,  1-2 ;  liemihedral  in 
the  planes  3-3  and  1-2. 


496 


O  A  1=114°  44' 
(?  A  3-3=101  38 

0  ^  1-2=120  21 

1  A  1,  pyr.,=100 
1  A  1,  ba8,,=130 


4 
33 


1-i  Alt,  pyr.,=107' 
1-iA  1-i,  has.. =113 

1  A  l-i=146  2 
1-2  A  1=156  59 
3-3  A  1=151  16 


18' 
54 


Cleavage:  1  most  distinct,  1-i  interrupted,  0  traces. 
Twins  :  composition-face  1 ;  also  i-L  Crystals  usually 
octahedral  in  form,  resembling  f.  496.  Also  reniform 
with  columnar  structure ;  and  massive  granular. 

H.=4-5— 5.     G.=5-9— 6-076.     Lustre  vitreous,  in- 
clining to  adamantine.    Color  white,  yellowish-white,  Schlackenwald. 
pale  yellow,  brownish,  greenish,  reddish ;  sometimes 
almost  orange-yellow.      Streak  white.     Transparent — translucent.     Frac- 
ture uneven.     Brittle. 

Comp. — Ca  W=Lime  19-4,  tungstic  acid  806= 100. 

Analjsesr  1,  Klaproth  (Beitr.»  iii.  44);  2,  Berzelius  (Afh.  i  Fys.,  ir.  805);  3,  4,  Brandes  A 
Bacbolz  (Schweig.  J.,  xx.  285);  5,  Himmelbach  (ZS.  G.,  xv.  607);  6,  Bernouilli  (Pogg.,  cxl  607); 
7,  Choubine  (Ann.  d.  M.  Buss.,  317,  1841);  8,  Raramelsberg  (Pogg.,  Ixxviii.  614);  9,  Bowen  (Am. 


J.  Sci.,  V.  1 18);   10,  P.  A.  Genth  (Am.  J.  Sci.,  XL 
15);  12,  Delesse  (Bull.  G.  Soa,  IL  x.  17): 


xxviiL  252);  11,  Domeyko  (Ann.  d.  M.,  IV.  ill 


1.  Cornwall 

2.  Westmannlaud,  Sweden 

3.  Schlackenwald 

4.  Ztnnwald 

6  .  Riesengebtrge 

6.  Tiaveraella 

7.  Katherinenbui^ 
d.  Neudon* 

9.  Monroe,  Gt 

10.  Bangle  M.,  N.  a 

11.  Uamuco,  Chili 

12.  Framont 


W 
75-25 
80-42 
78-00 
76-50 
8010» 
80-70 
78-41 
78-64 
76-05 
79-62 
76-76 
80-35 


Ca 
18-70 
19-40 
19-06 
16-60 
19-30 
19-25 
18-88 
21-56 
19-36 
19-31 
18-05 
19-40 


Si 
1-50 

2-00 
2-94 


2-64 
0-75 


Pe 

1-25,  »n  0-75=97-45  Klaproth. 
— =99-82  Berzelius. 

=99-06  Brandes  A  Bucholz. 

1-50,  Oa  and  3tl  1  -I  =98-54  Brandas  A  6. 
<r.,  3tl,  Ag  tr,,  ign.  0-50  Himmelbach. 
— =99-95  Bernouilli. 

,  Ag  0  65=97-94  Oh.     G.=6-07l. 

=  1  uO-20  Rammelsberg.    G.=608 

1-03,  liln  0-31=99-29  Bowen. 
0-18,  Sn  0-13,  Ou  0-08=99-22  Gtonth. 
— i  Ou  3-30=97-85  Doicejkow 
— =99-75  Deleese. 


^TrMtofiniaa. 
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QOd  OXYGEN  COMPOUNDS. 

The  brothers  EHhuyart  obtained  (see  fbr  ref.  under  Wolfraic)  W  68,  Ca  30,  \^.  2=  1 00. 

Pyr.,  etc.— B.B.  in  the  foroeps  fuses  at  6  to  a  semi-transparent  glass.  Soluble  with  borax  tc 
a  .transparent  glass,  which  afterward  becomes  opaque  and  cryRtalline.  With  salt  of  phospbonii 
forms  a  glass,  colorless  in  outer  flame,  in  inner  green  when  hot,  and  fine  blue  cold ;  varieties  con- 
taining iron  require  to  be  treated  ou  charcoal  with  tin  before  the  blue  color  appears.  In  muriatie 
or  nitric  acid  decomposed,  leaving  a  yellow  powder  soluble  in  ammonia. 

Obs. — Tungstate  of  lime  is  usually  associated  with  crystalline  rocks,  and  is  commonly  foand  in 
connection  with  tin  ore,  topaz,  fluorite,  apatite,  molybdenite,  or  wolfram,  in  quartz. 

Occurs  at  Schlackenwald  and  Ziunwald  in  Bohemia ;  in  the  Riesengebirge ;  in  fine  crystals  at 
Caldbeck  Fell,  near  Keswick,  with  apatite,  molybdenite,  and  wolfram.  Also  at  Schellgdden  in 
Salzberg;  Neudorf  in  the  Harz;  Bhrenfriedersdorf  in  Saxony;  Posing  in  Hungary;  TravePB<.»Ila 
in  Piedmont  in  flue  crystals,  sometimes  transparent ;  Dalecarlia  and  Bitsberg  in  Sweden ;  Fra- 
mont  in  the  Voages,  with  pyrite  in  polished  crystals,  giving  Delesse  for  the  angles  of  octahedron 
1,  lOO"*  5'  and  130"  31',  G.=6*05;  at  the  copper  minos  of  Uamuco,  near  Ghuapa  in  Chili,  of  a 
reddish-gray  color,  mixed  with  g^en,  due  to  chrysooolla. 

In  the  United  States,  crystallized  and  massive  at  Lane^s  Mine,  Monroe,  and  at  Huntington. 
Ck>Dn.,  with  wolfram,  pyrite,  rutile,  and  native  bismuth,  in  quartz;  at  Chesterfield,  Mass.,  in 
albite,  with  tourmaline;  in  the  Mammoth  mining  district^  Nevada;  at  Bangle  mine,  in  Cabanas 
Co.,  N.  C. ;  and  Flowe  mine,  Mecklenburg  Co.,  some  crystals  at  the  latter  locality  having  a  nucleus 
of  wolfram. 

Tungstic  acid  was  discovered  in  this  species  by  the  Swedish  chemist  S?heele,  in  1781.  The 
word  tungsten,  first  used  by  Cronstedt,  is  Swedish  for  heavy  sUme. 

Alt. — Occurs  altered  to  wolfram,  a  tungstate  of  iron  and  manganese,  by  the  action  of  a  aoiotion 
of  bicarbonate  of  iron  and  manganese,  or  perhaps  mainly  through  sulphate  of  iron  arising  from 
the  decomposition  of  pyrite.    Also  to  kaolinite  (at  Ehrenfriedersdorf ). 

616.  OXTPROSOHBfilimi.    J.  D.  WhUiMy,  Proc.  Cal.  Acad.,  iil  287,  1866. 

Crystalline-granular.     Cleava^  distinct  in  one  direction. 
H.=4'5— 5.     Lustre  liighlv  vitreous.     Color  pistachio-green,  passing  to 
olive-  and  leek-green.     Streak  light  greenish-gray. 

Oomp.— 0.  ratio  for  %  W=l :  8;  On  W  +  2  Ca  W=Xungstlc  acid  78*43,  oxyd  of  copper  8f>.">. 
lime  1 2  02  =  1 00.     Analysis :  Whitney  (L  c.) : 

IrV  79-69        Cu  6-77        fe  OSl        Ca  10-95         tt  1-40=99-12. 

Pyr.,  etc. — In  the  closed  tube  blackens,  and  gives  off  water.  B.B.  fuses  on  the  edges  to  a 
black  glass,  and  colors  the  flame  au  intense  gjeen.  On  charcoal  blackens,  fuses  with  a  little 
intumescence,  forming  finally  a  slag  containing  minute  particles  of  metallic  copper.  With  fluxes 
gives  tungstic  acid  and  copper  reactions.  Easily  soluble  in  muriatic  add,  timgstic  acid  being 
separated 

Obs.— Occurs  in  the  vicinity  of  La  Pae,  Lower  California,  Id  a  red  metamorphic  rock,  ai>sociated 
with  black  tourmaline. 

Domeyko  has  analyzed  a  mineral  from  Chili  containing  8'8  p.  c.  of  oxyd  of  copper.  See  under 
ScHERUTB,  anal  11. 

616.  STOIiZim.  Scheel-Bleispath^fi^.,  Char.,  14,  1820.  Tungstate  of  Lead.  Bletscheelat, 
Wolframbleierz,  Scheelsaures  Bloi,  Germ,  Scheelitine  Beud,  Tr.,  ii.  6G2,  1832.  Stolzlt  Haid^ 
Handb.,  504,  1845. 

Tetragonal.  ^  A  l-i=122°  33';  a=l-567.  Usual  foms  octahedral. 
Observed  planes :  /,  1,  i,  2,  1-i ;  sometimes  heinihedral. 

0  A  i=132°  4/      1  A  1,  pyr.,=99°  44'       1-i  A  1-i,  pyr.,=:106°  50' 
O  A  1=114  17       1  A  1,  ba8.,=131  25        14  A  1-i,  bas.,=114  54 
0  A  2=102  42       2  A  2,  pyr.,=92  46  2  A  2,  bas.,=154  36 

Crystals  often  indistinctly  aggregated.     Cleavage :    0  imperfect ;   1  still 
more  so. 
H.=2'75-  3.     G.=7'87— 813.    Lustre  resinous,  subadamantine.    Coloi 
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fffeen,  yellowish-gray,  brown,  and  red.     Streak  nncolored.     Faintly  trans^ 
lacent. 


LW.  J- 


Ck>mp. — ^b  W-TangBtic  add  61,  oxyd  of  lead  49=100.    Analyses:  1,  Lampadius 
zxzL  254);  2,  Kerndt  (J.  pr.  Gh.,  xliL  116): 

W  J»b  Ca        *e,Mn 

1.  Zinnwald  61-75  48-25  =100  Lampadius. 

2.  "  (1)61-736        45-993         1-397        0-471  Kemdt 

Pyr.,  etc. — ^B.6.  decrepitates  and  fuses  at  2  to  a  crystalline,  lustrous,  metallic  pearl  With 
soda  on  diarcoal  yields  metallic  lead.  With  salt  of  phosphorus  gives  in  O.F.  a  colorless  glass, 
which'  in  B.F.  becomes  blue  on  cooling.  Decomposed  by  nitric  aci(^  leaving  a  yellow  residue  of 
tungsiic  add. 

Obs. — Stolsite  occurs  at  Zinnwald  in  Bohemia,  with  quarts  and  mica ;  at  Bleiberg  m  Garinthia, 
with  molybdate  of  lead ;  in  Chili,  province  of  Ooquimbo ;  at  Southampton,  Mass. 

This  spedes  was  first  made  known,  according  to  Brelthaupt,  by  Dr.  Stolz,  of  Teplits. 

617.  WULFBNITB.  Plumbum  spatosum  flavo-rubrum,  ex  Annaberg  Austr.  v.  Effm^ 
Idthoph.,  L  90,  1772.  Karntheriseher  Bleispath  v,  Jacquiriy  MiscelL  Austr.,  ii.  1781,  Vienna; 
WtUfsn,  AbhandL  K.  Bleisp.,  Wien,  1785,  fol.  Plomb  jaune  de  Lisle,  iil  387,  1783.  Gelbbleierz 
Wem.,  Bergm.  J.,  384^  1789.  Yellow  Lead-spar,  Molybdenated  Lead  Ore,  Kirwan,  il  212,  1796. 
Plomb  molybdate  K,  iil  358,  18()1.  Molybdate  of  Lead.  Molybdanbleispath,  Bleimolybdat, 
Germ,    Mellnose  .Betid,  il  664,  1832.    Wulfenit  Haid^  Handb.,  504,  1841. 

Tetragonal.  Sometimes  hemihedral.  0  A  l-i=122°  26';  a=l-574:. 
Observed  planes :  0 ;  square  prismatic,  /,  iri ;  octagonal  prismatic,  i-3, 
^»  H?  H;  octahedral,  X,  |,  i,  1,  f ;  i  -i,  i-i,  fi,  1-i,  f-i.  In  modified 
square  tables  and  octahedrons. 

0  A  1=114°  12'  1  A  1,  ba8.,=131°  35' 

1  A  1,  pyr.,=99  40    14  A  1^,  pyr.,=106  44 


fiAfi,  ba8.,=92°43' 
i-i  A  i-i,  baB.,=76  23 
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Fhenixville. 


Phenixville. 

Cleavage :  1  very  smooth ;  0  and  -J-  much  less  distinct, 
massive,  coarse  or  fine,  firmly  cohesive.   Ot\en  hemi- 
hedral in  the  octagonal  prisms,  producing  thus  tables 
like  f.  500,  and  octahedral  forms  having  the  pris- 
matic planes  similarly  oblique. 

H.=2-75—3.  G.=6-03— 7-01.  Lustre  resinous  or 
adamantine.  Color  wax-yellow,  passing  into  orange- 
yellow  ;  also  s'skin-  and  olive-green,  yellowish-gray, 
grayish-white,  brown;   also  orange  to  bright  red. 


Also  granularly 


500 


Digitized  by 


Pfzibram. 

Google 


1.  Carinthia 

40-6 

2. 

40-29 

8.         " 

89*30 

4.         " 

89-19 

6.  Zacatecas 

37-65 

6.  Phenixyille,  yellow 

H8-68 

7.            "         red 

37-47 

608  •  OXYGEN   C03IPOUND8. 

jStreak  white.     Subtransparent — Bubtranslucent.     Fractni'e  Bubconchoidal 
Brittlo. 

Var. — 1.  Ordinary,  Color  yellow.  2.  Vanadiferow,  Color  orange  to  bright  red,  a  varietj 
occurring  at  PhenUville,  Pa, 

Dauber  found  for  the  angle  1  A  1 ,  in  crystals  from  Bleiberg,  1 3  r  42 ' ;  fr.  Berggieshubel,  131*47; 
fr.  Phenixville,  131°  60';  fr.  Zinnwald,  13  T  67';  and  v.  Zepharovich.  for  crystals  fr.  PTEibram, 
18  r  48'  38  ".  The  last  corresponds  to  1 14*  8'  for  (?  A  1.  De8cloi2eaux  found  for  0  A  1  cm  Ami  I 
oquia  crystals=l  14**  20',  and  1  A  1  =UV  40'. 

Oomp.-  J*bflo=Molybdic  acid  38*5,  oxyd  of  lead  61 -5  =  100.  Analyses:  1,  Gobel  (Schw.  J. 
xxxvii.  71);  2,  Welling  (Rammelsberg  Ist  SuppL,  59);  3,  4,  Parry  and  J.  Brown  (Proc.  PhiL  Soc 
Glasgow,  April,  1847);  5,  C.  Bergemann  (Pogg.,  bxz.  4G0);  6,  7,  J.  L.  Smith  (Am.  J.  Sci.,  II.  xz 
246):  _ 

flo  i»b 

59-0=99-5  Gobel. 
61-90=102-19  Melling. 
60-85=99-65  Parry. 
6tr23=99-42  Brown. 
62*35=100  Bergemann. 
60-48=99-16  Smith.     G.=6-96. 
60-30,  V  1-28=99-05  Smith. 

I 

A  molybdate  of  lead  from  Pamplona,  S.  A.,  afforded  Boussingault  (Ann.  Ch.  Phys ,  xIt.  325) 
^b  78-8,  fflc  10-0,  C  2-9,  HOI  1*3,  P  I'.S,  Cr  12,  Pe  1-7,  *1  2"2,  quartz  8-7=98-l.  lie  oonsidera 
it  a  basic  salt,  with  the  formula  ^b*]\to.  Klaproth,  who  made  the  lirst  complete  analysis,  obtained 
fio  84-25,  Ph  64-02  (Beitr..  ii  275).  A  crystallized  wulfenite  from  Chili  gave  Domeyko  (Ann.  d. 
M.,  IV.  iii.  16)  flo  46-12,  ^b  47*00,  Ca  088;  corresponding  to  2l>bMo  +  Cafflo.  The  red  color 
of  the  Phenixville  mineral  was  shown  to  be  due  to  vanadic  acid  by  Smith.  The  massive  wulfenite 
of  Garmisch  is  a  mixture  of  the  mineral  with  quartz,  carbonate  of  lead,  eta  (Wittstein  in  Viertel- 
jahrsschr.  pr.  Phaijn.,  vii.  70).  ' 

Pyr.,  etc. — B.B.  decrepitates  and  fuses  below  2 ;  with  borax  in  O.P.  gives  a  colorless  glass,  in 
R.F.  it  becomes  opaque  black  or  dirty  green  with  black  flocks.  With  sail  of  phosphorus  in  OF. 
gives  a  yellowish-green  gla^s,  which  in  R.F.  becomes  dark  green.  With  soda  on  charcoal  yields 
metallic  lead.  Decomposed  on  evaporation  with  muriatic  acid,  with  the  formation  of  chlorid  of 
lead  and  molybdic  add ;  on  moistening  the  residue  with  water  and  adding  metallic  zinc,  it  gives  | 
an  intense  blue  color,  which  does  not  fade  on  dilution  of  the  liquid. 

Obs. — This  species  occurs  in  veins  with  other  ores  of  lead.  Found  first  at  3leiberg,  Schwar- 
Eenbach,  and  Windisch-Eappel,  in  Carinthia;  also  at  Buskitza  in  Austria;  at  Retzbanya  and 
Szaska  in  Hungary;  at  Przibram;  at  Moldawa  in  the  Bannat,  where  its  crystals  are  red,  and 
have  considerable  resemblance  to  chromate  of  lead ;  in  the  Eirghis  Steppes  in  Russia ;  at  Ann^ 
berg,  Schneeberg,  and  Johanngeorgenstadt  in  Saxony;  at  Badenweiler  in  Baden;  sparingly  at 
Chalanches,  Dept.  of  Is^re,  in  France ;  in  the  gold  sands  of  Rio  Chico  in  Antioqnia,  Columbia, 
B.  A. ;  in  Lackentyre,  Kirkcudbrightshire,  Scotland. 

It  is  found  in  small  quantities  at  the  Southampton  lead  mine,  Mass. ;  in  fine  yellow  and  reddish  | 
orange  to  red  crystals  (fig  499,  and  also  in  thin  tables)  at  Wheatley's  mine,  near  Phenixville,  Pa.: 
at  the  Comstock  lode  in  Nevada;  at  Empire  mine,  Inyo  Co.,  Cal. ;  in  the  Weaver  dist,  Arizona. 

For  recent  papers  on  cryst.  see  Dauber,  Pogg.,  cvii.  267 ;  Desd.,  Ann.  Ch.  Phys.,  IIL  li.  44S; 
T.  Zepharovich,  Ber.  Ak.  Wien,  liv.  278,  1866;  J.  L.  Smith,  Am.  J.  Sci.,  II.  xx.  245. 

618.  PATERAITE.    Paterait  Edid.,  C.  v.  Hauer,  Jahrb.  G.  Reichs.,  vii.  196,  1*856,  txw.  303. 

Amorphous.    Color  black.  I 

Composition  Co  flo.    Analysis  by  Laube  (1.  c.,  xiv.  803): 

So  30-0    Bi20    3Pe  16-6    Oo  27-0    fi  8*6    S  12-0,  insoL  3*8=^100. 

The  first  examination  of  this  mineral  was  by  Patera,  and  was  only  qualitative.  He  foiisd  i 
roolybdic  add,  silica,  bismuth,  iron,  cobalt,  and  sulphur.  Jokely  states  (Jahrb.  G.  Reichs.,  yni.  35"^  I 
that  it  consists  prindpally  of  vanadic  and  molybdic  adds  and  ooball.  Laube's  analyais  confirms 
Patera's  result.  The  mineral  is  so  intimately  mixed  with  pyrite  and  bismuthinite  that,  even  with 
the  greatest  care,  it  could  not  be  completely  separated.  Subtracting  tbe  bismuth,  iron,  and  sol' 
phur  in  the  above  analysis,  molybdate  of  cobalt  remains,  whidi,  according  to  Laube,  ia  the  tnu 
mineraL 
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B.B.  in  the  dosed  tube  gives  water,  a  sublimate  of  molybdic  acid,  and  vapors  of  sulphurous 
actU  On  charcoal  melts  easily  to  a  black  bead,  giving  a  white  coating.  With. borax,  bead  green 
when  hot  (iron),  blue  when  cold  (cobalt).    Easily  soluble  in  acids. 

Discovered  by  Vogl,  in  the  Elias  mine,  JoikChimsthal,  with  uranium  ores. 

29amed  fi'om  A.  Patera,  who  first  examined  it. 


619.  DBGHBNITII.  C.  Bergemmny  Fogg.,  Ixzx.  393,  1850.  Arsooxen  v.  Kob,,  J.  pr.  Ch.,  L 
496,  1850.  Eusynchit  Ilacher  A  Neaakr,  Ber.  Ges.  Freiburg,  1854,  Jahrb.  Min.  1855,  570. 
f  Rhombischer  Vanadit  Zippe^  Ber.  Ak.  Wien,  xliv.  1861  (see  under  Dbboloizfte). 

Massive,  botryoidal,  nodular,  stalactitic  ;  sometimes  traces  of  a  columnar 
structure. 

H.=3— 4.  G.=5-6— 5'81.  Lustre  of  fresh  fracture  greasy.  Color  fine 
deep  red  to  yellowish-red  and  brownish-red ;  also  leather-yellow.  Streak 
orange-yellow  to  ochre-  and  pale  yellow. 

Var. — ^The  original  deeheniie  was  from  Dalin,  near  Nieder  Schlcttenbach,  in  the  Lautor  Yalley, 
flhenish  Bavaria,  and  was  dull  red  to  yellowish-red  in  color,  botryoidal  in  surface,  with  Q.=5*81. 
iriBOQsene  is  from  the  same  locality,  and  is  like  dechenite  in  all  its  characters,  except,  accord- 
ng  to  Bergemanu,  a  duller  reddish-brown  color,  which,  however,  is  not  distinctive. 

The  Eagyitchiie  is  from  Freiburg  in  Brisgau,  yellowish-red  to  leather-yellow  in  color,  with  0.= 
>*59tS,  Ranim  ,  and  H.=3'5 ;  it  occurs  in  nodular  and  stalactitic  forms. 

Oomp.— I^b  V,  or  vanadate  of  lead,  according  to  the  older  analyses ;  but  probably  in  all  cases 
'anadate  of  lead  and  sine,  with  the  formula  (l*b,  2n)  V. 

Analyses:  1-3,  G.  Beigeroann  (L  c.);  4,  id.  (Jahrb.  Min.  185*7,  89*7);  5,  v.  Kobell(L  a);  0, 
Ischer  &  Nessler  (I.  a);  7,  8,  G.  (3zudnowicz  (Pogg.,  cxx.  17);  9,  Ramm.  (J.  pr.  Ch.,  xci.  418): 


1. 
2. 
8. 

4. 
5. 
6. 
7. 
8. 
9. 


Dahn,  IkckenU^  red 

**  "        ywK 

"      ArcwxwM 
u  u 

Freiburg,  Eaaynchite 


? 

I^b 

4716 

52-92 

46-10 

63-72 

49-27 

60-67 

16-81 

6-i-65 

48-7 

22-69 

65-70 

28-65 

56-47 

19-17 

63-91 

24-2-/ 

67  •♦.6 

2a 

=100-08  Bergemann. 

=99*82  Bergemann. 

=99*84  Bergemann. 

1811,  As  10-52,  3^1, 3Pe  1-84,  P  ^.=99-83  Berg. 
16-32  Kobell. 

,  Si  (^-94,  V  20-49=99-82  P.  ft  N. 

16-78,  Si  8-20,  P  <r.=100  Czudn. 
21-41,  §i  5-61,  P  tr.=  IOO  Czudn. 
15-80,  Cu  0-68.  P  1-14,  Is  0  50=100  Ramm. 


The  fact  that  both  dechenite  and  eusynchito  contain  a  considerable  amount  of  oxyd  of  zmc  was- 
town  by  O.  J.  Brush  in  1857  (Am.  J.  ScL,  11.  xxiv.  116),  and  the  identity  of  eusynchito  and< 
aeoxBoe  with  dechenite  suggested.  Fischer  ft  NessJer's  method  of  determining  the  vanadic  acid. 
Eis  incorrect  (Czudnowicz). 

Pyr.,  etc. — B.B.  fuses  easily  without  decrepitation  to  a  yellow  glass.  On  charcoal  in  R.F. 
ves  lead  globules  and  a  white  coating,  which,  treated  with  cobalt  solution,  becomes  green  (zinc). 
ith  salt  of  phosphorus  and  borax  gives  an  emerald-green  bead  in  R.F.,  becoming yellowish-grfieu. 
yellow  in  OP.  Decomposed  by  hot  muriatic  acid,  yielding  an  emerald-green  solution.  This- 
^Ced  with  alcohol,  boiled  and  decanted  from  the  separated  chlorid  of  lead,  yields,  alter  evapoxa- 
»n,  a  solution  which,  diluted  with  water,  has  an  azure-blue  color  (v.  Kobe*  I). 
Obs. — Occurs  with  other  ores  of  lead.  • 

DiacoT'ered  at  Dahn  by  Dr.  Krantz. 
N'anied  after  the  (German  geologist,  von  Dechen. 


O.  DBSOIiOIZITB.  A,  Damaur,  Ann.  Ch.  Fhys.,  IIL  xli.  72, 78, 1854.  Bhombiaeher  T^imaditi 
Zippe,  Ber.  Ak.  Wieo,  xliv.  i  197, 1861,  Tdchermak,  ib.,  IL  167. 

Orthorhombic.     /A  7=100°  28';  C;  A  14=143°  14';  a. :. J.:  c=0-74Z  :: 
;  1  2052.     Angles,  Descloizeaux : 
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14  a  14,  top, =116  25 
1-2  A  1-5,  adj.,=127  10 
1-5  A  1-2,0 V.  U,=:115  10 


1-5  A  1-2,  ov.  base, =91°42 
1-2  A  l-i=147  35 
^aU=148  12i' 


Cleavage  none.    Plane  1-2  brightest,  l-l  undulated 

i-f  vertically  striated. 

H.=3-5.      G. =5-839.      Lustre   bright.      Cola 

black  to  olive-brown  ;  smallest  crystals  olive-green 

with  a  chatoyant  bronze  lustre ;  by  transmitter 
light  along  the  edges  light  brown  inclining  to  red  ;  on  a  surface  of  fractuit 
colors  zoned  with  straw-yellow,  reddish-brown,  and  black  ;  nearly  cleai*  a 
middle  and  darkest  at  extremities  of  crystals. 

Oomp.— i*b' V=Vanad]c  acid  29-3,  oxyd  of  lead  70-7=100. 


V 
(I)  22-46 


54-70 


2d 

2-04 


Cu 
0-90 


1-60 


Mn 
5-32 


2-20 


01 
0-32 


AnalTses 
6-90 


Damour  (1.  c\) : 

Sand 
8-44=98-88. 


Tlie  oxyds  of  manganese,  iron,  copper,  and  zinc  are  regarded  as  impurities. 

Pyr.,  etc. — In  the  closed  tube  gives  water.  B.B.  on  charcoal  fuses,  and  is  partially  reduce 
to  a  globule  of  metallic  lead  enveloped  in  a  black  scoria  With  borax  in  R.F.  a  green  glass,  an 
with  nitre  in  O.F.  a  violet  color  due  to  manganese.  With  salt  of  phosphorus  in  R.F.  a  gla^s  < 
a  chrome-green  color,  which  is  orange-yellow  in  the  O.F.     Dissolves  in  cold  dilute  nitric  acid. 

Obs. — Occurs  in  small  crystals,  1  to  2  mni.  thick,  clustered  on  a  siliceous  and  femiginous  gangu 
from  South  America,  and  associated  with  acicular  green  pyroraorphite  • 

Zippe's  vanadite  (1.  c.)  is*  referred  to  desdoizite  by  A.  Schrauf  (Pogg.,  cxvi.  355,  1862).  Th 
mineral  occurs  at  Kiappel  in  Carinthia,  in  small  clove-brown  rhombic  octi)hedrons,  with  G.  =  5 "^j 
Tschermak  obtained  in  his  analysis  (Ber.  Ak.  Wien,  xliv.  ii.  158)  V  45-7,  Pb  54'8=100  (liv-ith  n 
zinc,  although  looked  for\  and  referred  the  species  to  dechenite.  Grailich  &  Weiss  (Pog.^^,  L  c 
make  the  form  orthorhombic,  and  tho  angles  1-2  a  1-2=125'^  28'— 125"  5H',  113'  15  —  ii:r  .So 
and  90°  8—91°  :i0'.  "But  A.  :^chrauf  finds  for  the  same  angles  126"— 128",  114i*'  — 115^  ,  91  - 
92",  agreeing  closely  with  the  above  of  desdoizite.  Schrauf  suggests  that  both  deecloizite  am 
vanadite  are  dechenite ;  and  Tschermak  (Pogg  ,  cxvii.  349)  that  vanadite  aud  dechenite  an.-  oo 
spedes,  and  desdoizite  an  altered  vanadite. 

Named  after  the  French  mineralogist  Desdoizeaux. 

620A  VanacUUe  of  Lead,  from  Plienixville,  Pa.  A  thin  crystalline  crust  of  a  dark  purple 
almost  black  color,  but  dark  hyacinth-red  by  transmitted  light,  and  of  a  dark  yellow  streah 
occurs  covering  quartz,  ferruginous  clay,  and  wulfenite,  at  Phenixville.  With  a  magnifying  gla^ 
it  appears  to  cousi.st  of  minute  lenticular  crystals.  It  could  not  be  wholly  separated  from  thi 
associated  wulfenite  and  other  impurities  for  analysis,  and  the  result  obtained  is  therefore  ko 
wholly  satisfactory.  J.  L.  Smith  found  (Am.  J.  Sci.,  II.  xx.  247,  1855):  V  ll-7(>,  Mo  2U-J4.  P\ 
65-01,  Mn,  Xl  6-9i»,  Ou  1-13,  sand  2-21,  aq  2-94=99-03.  Subtracting  the  kad  required  by  the  moiyb 
die  acid  to  make  wulfenite,  it  leaves  22-5>2  p.  c.  for  the  11-70  of  vanadic  add;  which  is  nearer  tin 
composition  of  desdoizite  than  that  of  dechenite. 


621.  VANADINTTB.  Plomb  brun,  Braunbleierz  of  Zimapan,  early  authors.  Chromate  Ai 
Plomb  brun  (from  Descotil's  anaL)  Brongn.^  Min.,  ii  204,  1807.  Vanadinbleierz  G.  Hose,  Pogg, 
xxk.  455,  1833.  Vanadinit  v.  Koh.,  Grundz.,  283,  1888.  Vanadate  of  Lead.  Vanadinspaii 
Vanadinbleispath,  Vanadinsaures  Blei,  Germ.    Plomo  pardo  Ihmeyko. 

Hexagonal.  In  simple  hexagonal  prisms,  and  prisms  tenninating  in 
planes  of  the  pyramids  1,  f ,  1-2,  and  2-2  ;  1  A  1,  over  terminal  edge,  142^ 
58',  0  A  1=140"°  34',  /A  1  =  130°.  Usually  in  implanted  globules  or  incruy 
tations. 

lI.=2-75-3.  G.=6-6623-7-23;  6-886, Carinthia, Ramm.;  6-863,Bere^ 
sof,  Struve.  Lustre  of  surface  of  fracture  resinous.  Color  light  brownish- 
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? 

l^b 

Pb 

01 

1.  Zimapan 

74-00 

25-33 

2.  Scotland 

23-44 

Cti-83 

7  06 

•^-45 

8.        ? 

16-86 

63-73 

6-6-i 

2-26 

4.  Carinthia 

17-41 

69-68 

6-52 

2-23 

5.  Beresof 

16-98 

7178 

7-18 

2-46 

6.        " 

14-54 

7114 

7-18 

2-46 
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r 
jeDow,  straw-yellow,  reddish-brown.      Streak  white  or  yellowish.     Sub 
translucent — opaque.     Fracture  uneven,  or  flat  conchoidal.    .Brittle. 

Oomp.— f b"  V + i Pb  01= Vanadate  of  lead  903,  chlorid  of  load  97 = 100.  Analyses :  1, Be^ 
zeliua  (Schw.  J.,  Ixiii.  119);  2,  R  D.  Thomson  (Thorns.  Min.,  i.  574);  3,  Damoiir  (Ann.  d.  M.,  II  [. 
xi.  161);  4,  Rammelsberg  (Miu.  Ch.,  316);  6,  6.  Struve  (Verh.  Min.  Ges.  St  Petersb.,  1857) : 

,  3Pe'  ft»  0  67 = 100  Berz. 

,  Pe  and  Si  01 6=99-43  Thomson. 

,  2n6-85.  Cu  2-96,  fi[  3-80=101-60  D. 

t»  95=96-79  Ramm. 
3  08=101-43  Struve. 
2-79=9811  Stnive. 

Pyr.,  etc — In  the  closed  tube  decrepitates  and  yields  a  faint  white  sublimate.  B.B.  ftisea 
easily,  and  on  charcoal  to  a  black  lustrous  mass,  which  in  R.F.  yields  metallic  lead  and  u  coating 
of  chlorid  of  lead ;  after  completely  oxydizing  the  lead  in  O.F.'tbe  black  residue  gives  with  salt 
of  phosphorus  an  cmerald-greeu  bead  in  R.F.,  which  becomes  light  yellow  in  O.F.  Gives  the 
chlorine  reaction  with  the  copper  test.  Fused  with  8  parts  of  biaulphate  of  potash  forms  a  clear 
yellow  mass,  which  on  cooling  reddens,  becoming  finally  of  a  pomegranate-yellow  color.  Decom* 
posed  by  muriatic  acid. 

If  nitric  acid  be  dropped  on  the  crystals  they  become  first  deep  red  fVom  the  separation  of 
vanadic  add,  and  then  yellow  upon  its  solution. 

Obs. — This  mineral  was  first  di.^coverod  at  Zimapan  in  Mexico,  by  Del  Rio.  It  has  since  been 
obtained  among  some  of  the  old  workings  at  Wanlockhead  in  Dumfriesshire,  where  it  occurs  in 
small  globular  masses,  sprinkled  over  calamine,  or  forming  thin  coatings  on  the  surface  of  that 
mineral,  and  also  in  hexagonal  crystals,  the  largest  not  more  than  ^  in.  across ;  also  at  Beresof  in 
the  Ural,  with  pyromorphite ;  and  near  Windisch  Eappel  in  Carinthia,  in  crystals,  the  angles 
as  above  given.  This  mineral  has  never  been  found  at  Wicklow,  Irefand,  although  so  reported  by 
Thomsou  (Greg  and  Lettsom). 

Schabus  gives  for  tlie  forms  from  Windisch  Kappol  i;  1 ;  7;  1,  J;  ij  1,  2-2 ;  O;  Z  1,  f ;  0,  /,  1, 
1-2.  The  basal  angle  of  pyramid  I  in  different  crystals  was  78*'  46'— 7H''  54'.  The  angles  are 
very  near  those  of  mimotice  and  pyromorphite,  the  basal  angle  in  the  former  being  79*  24'— 80' 
!«' ;  and  in  pyromorphite  of  Bloistadt,  80°  40'  (Fogg.,  c  297). 

Kokscharof  regards  the  crystals  from  Beresof  as  paeudomorphs  aflor  pyromorphite;  and 
Struve  observes  that  the  crystals  contain  at  centre  a  portion  of  unaltered  pyromorphite  (Min. 
RussL,  iii.  44).  Del  Rio  discovered  this  species  at  Zimapan,  and  obtained  from  it.  in  1801,  80-72 
of  oxyd  of  lead,  and  14*8  of  a  new  metallic  acid,  the  basis  of  which  ho  called  EryOironlum.  This 
result  was  set  aside  by  himself  in  tlio  Ann.  des  Sci.  Nat  de  Madrid,  Feb.  1804  (Ann  d.  M.,  iv. 
1819),  and  also  by  Descotils  in  the  Ann.  Ch.,  liii.  1806,  both  of  whom  made  the  acid  the  chromic, 
ftcd  the  mineral  a  brown  chromate  of  lead.  The  metal  vanadium  was  not  discovered  b^"^  Sefntrom 
mtil  1830,  and  then  in  iron  made  of  ore  from  Taberg.  Sweden ;  and  in  the  same  year  W('>hler 
^owed  that  Del  Bio's  lead  ore  was  a  vanadate. 

S22.  VOIiBORTHTTB.    Hm,  BulL  Aa  St  Pet,  iv.  1838,  and  J.  pr.  Gh.,  xiv.  62.    Knauffite. 
Vanadate  of  Copper.    Vanadinsaures  Kupfer. 

Hexagonal.  In  small  six-sided  tables,  often  aggregated  in  globular  forms. 
]^Jeavage:  in  one  direction  very  perfect. 

H.  =  3— 3'5.  G.=3-55,  Credner.  Lustre  pearly  to  vitreous.  Color 
»li ve-green,  citron-yellow.  Streak  cleai*  yellowish-green,  nearly  yellow, 
riiin  splintere  translucent. 

Oomp- — According  to  Hess  (1-  c.)  &  hydrous  vanadate  of  copper. 

Vyr.,  etc. — B.B.  on  charci>al  fuses  easily  to  a  black  bead,  which  in  the  inner  flame  becomes 
lackish-gfray.  With  soda  on  charcoal  yields  copper;  with  borax  and  salt  of  phosphorus  reac- 
OU3  for  copper.  Fused  with  soda  in  the  platinum  spoon,  the  mass  yields  on  treatment  witb 
utcr  a  solution  which,  acidulated  with  muriatic  acid  and  boiled,  gives  an  emerald-green  solu* 
OH,  and  this  diluted  with  water  becomes  blue ;  v.  Kobell 

01>s. — ^From  Syssersk  and  Nischue  Tagilsk  in  the  Urals,  where  it  was  found  by  Dr.  A.  Volborth , 
id  from  several  mines  of  the  Permian  formation  in  the  government  of  Perm,  especially  at  the 
le:iandroff  mine  in  the  Motowilich  District 
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622A.  Yavadatb  of  Lnf b  axd  Copper  (Kalk-Yolborthit).  Near  yolbortbite,  but  oontainii^ 
lime,. and  found  at  Mederichsrode  in  Thuringia.  There  are  two.varietieB,  aocordiojj  to  Credner 
(Fogg.,  IxziT.  64A,  1S48);  (I)  a  green,  in  thin  tables,  deaving  easily  in  one  direction,  greenish- 
yellow  in  streak,  pearly  in  lustre,  with  G.=:3 .495 ;  (2)  a  gray,  fine  crystalline  granular,  brown- 
'Bh-yellow  in  streak,  with  H.=3'5,  and  G.=8'8G0. 

Analyses  by  Credner  (L  aj: 

?  Cu  Oa  4g  *n      1ft 

I.Green             (f)  36-58  4416  12*28  0*60  0*40  4*62,  gangue  0-10=98-63 

2.  Idghlifreen         [36-91]  88*90  lT-40  0*87  0*5S  4*62,       **       077  =  100. 

8.  Gfvy                   3902  88*27  16-66  0*92  0*62  606,       •*       0-76=10l-ir 

The  results  correspond  most  nearly  with  the  formula  (Ou,  Ca)*  V^+aq.  The  ratio  of  Cu  to  Ca 
hi  Ka  1  is  about  6  :  *2 ;  and  hi  2  and  8,  3  :  2. 

623.  Chileitb  Kenng.,,  Mohs'sche  Min.,  28,  1 863  (Vanadate  of  Lead  k  Copper  Dameifkc,  Ann. 
d.  M.,  IT.  xix.  150,  1848 ;  Yanadinkupferbleierz).  This  ore  has  a  dark  brown  or  brownish  hL^k 
color,  and  has  been  observed  only  in  an  earthy  state,  looking  much  like  a  femiginous  clay  ci 
earth.  It  occurs  in  cayities  in  an  arseno-i^osphate  of  lead  along  with  amorphous  carbonates  '^ 
lead  and  copper.  B.6.  fVises  easily,  and  affords  a  black  pearl,  a  little  blebby ;  giveB  a  dear  gre^ 
pearl  with  salt  of  phosphorus  or  borax,  and  a  globule  of  lead  containing  copper  on  charooaL  h* 
nitric  add  '  easily  soluble. 

CoMP. — l»b'  V  +  Ou*  V".    Analyses  by  Domeyko  (L  a) : 


V 

Is 

P 

Cu 

Ph     Pba    Ca    Pe,*!    Si 

fi 

1. 

13*6 

4-6 

0*6 

14-6 

64*9       0-8       0*6       3-6       1*0 

2*70,  day  1*0=9>2. 

2. 

18-83 

4-68 

0-68 

16*97 

61-97     0*37     0-68     842     1*33 

2-70,     "     1*52=97-55 

Considering  the  arsenks  and  phosphoric  adds  as  combined  with  lead,  constituting  the  aieene 
phosphate  with  which  the  mineral  is  associated,  the  analysis  affords  very  dosely  the  abort 
formula. 

This  ore  occurs  at  the  silver  mine  called  Hina  Grande,  or  Hina  de  la  ICarqueza,  m  Chili,  til 
recently  worked  for  copper  and  sUver. 

623A.  VanadcUe  from  (he  Lake  Superior  Copper  Begum,  An  ore  similar  in  color  and  darej 
appearance  to  Domeyko^s  mineral,  has  been  announced  by  J.  E.  Teschemacher  among  specimeoa 
from  the  Cliff  Mine,  in  the  Lake  Superior  Copper  Region.  The  presence  of  vanadium  was  ascer- 
tained by  both  blowpipe  and  add  tests.  The  color  is  a  dark  chocolate,  and  also  a  bright  yellow. 
The  exact  state  of  composition  of  the  vanadic  add  is  doubtfUl.  There  is  no  oxyd  of  lead  in  the 
ore,  and  the  brown  variety  is  mixed  with  an  earthy  oxyd  of  iron ;  when  carefully  separated  from 
the  gangue  it  was  found  to  contain  no  copper.    This  Mm.,  531,  1850. 


6.  SULPHATES,  CHROMATES,  TELLURATES. 

In  crystalline  form,  specific  gravity,  and  color,  the  Sulphates  vary  almo>t 
indefinitely.  The  hardness  is  not  above  4.  The  Chromates  have  briglit, 
deep  red,  and  green  to  brown  colors,  with  the  hardness  2-5— 3*5.  yo 
native  hydrous  chromates  are  known. 

The  compounds  of  sulphates  and  carbonates,  or  sulphato-carbonates, 
have  the  crystallization  oi  the  sulphates,  the  carbonic  acid  being  wholl  v 
subordinated,  as  regards  the  form  produced,  to  the  sulphuric,  tlie  inoi-el 
powerful  acid.  Thus  leadhiUite  is  nomoeomorphous  with  anglesite,  celes- 
tine,  etc.,  suscMvnite  with  dreelite,  and  lanarkite  with  glauberite ;  and  these 
species  are  accordingly  here  included. 

Chneral  Pyrogno$Uc  Characters  of  (he  Suiphaiei.  The  sulphates  of  the  alkalies,  the  alkaline  eartbi^ 
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and  ozyd  of  lead,  are  not  decomposed  bj  heating  in  the  matrass  or  closed  tube;  other  sulphates, 
BQch  as  those  of  protozyd  of  Iron,  manganese,  etc.,  are  partially  decomposed  with  the  evolutioD 
of  sulphurous  and  sulphuric  adds.  On  charcoal  the  sulphates  of  the  alkalies  and  alkaline  earths 
are  in  R.F.  reduced  to  sulphids,  which,  moistened  with  dilute  muriatic  acid,  evolve  sulphuretted 
hydrogen;  the  other  sulphates  thus  treated  give  off  sulphurous  acid,  and  leave  earths  or  metallic 
ozrds,  or  metals  or  metallic  sulphids,  and  sometimes,  where  the  metal  is  volatile,  ooat  the  coal 
with  ozyd.  All  non-volatile  sulphates  when  fused  with  soda  or  neutral  oxalate  of  potash  on 
charcoal  jield  a  hepatic  mass,  which  is  more  or  less  absorbed  by  the  coal ;  when  this  is  removed, 
and  placed  on  a  bright  dean  surface  of  silver  with  a  drop  or  two  of  water,  it  stains  the  metal  yel- 
lonish-brown  to  black  from  the  formation  of  sulphid  of  silver;  treated  with  muriatic  add  the 
fused  mass  evolves  sulphuretted  hydrogen.  In  soluble  minerals  the  sulphuric  add  may  be  readily 
detected  on  adding  to  the  solution  a  few  drops  of  soluble  baryta  salt^  which  produoes  a  white 
predpitate,  insoluble  in  acids  and  in  ammonia. 

I.  ANHYDROUS. 

ARBANaEM:ENT  OF  THB  SPEOISa 
1.  Oxygen  ratio  bekoeen  hoses  and  acid  1 :  8. 
L  SULPHATITE  GROUP. 

625.  SULPHATTTB  ^3  &6a|Os|Ht 


II.  CELESTITE  aROUF.    Orthorhombic ;  /A  J=100'-106'. 


626.  ?TaTLOHITB 

(ffi:+iNHM 

627.  Aphthitalits 

£S 

(ift+ifl)a 

62d.  Thenabditb 

NaS 

€:;o.  Barite 

]BaS     ^ 

631.  Celebtitb 

grS 

632.  AnhydBITB 

CaS 

633.  Anglebttb 

l^bS 

634  ?Zc7K0srrE 

2nS 

635.  LEAT>ifnj.rrR 

i»bS+3j»bC 

6e,|e,|(tK,+iAm,) 

se,|e.|K, 
Bejej(iK.+lH.) 

6e,|e,|Na, 

6e,|e,|Ba 

6e,|e,|€a 

eeaiejPb 
6e,|e,|Zn 
se,|e,jPb+3  [e  ejejPb] 


ni  CAIiEBONITB  GROUP.    Orthorhombic;  /A /=  about  96% 
636.  Caledoxttb  ?l*bS+(l»b,Cu)0 

IV.  DREELITE  GROUP.    Rhombohedral ;  ^AJ?=92*'- 


637.  Dreeutb 

638.  SnSANinTE 

639.  CONNSLLITB 


(|Ba  +  iCa)g 
I*b§  +  3tb0 
?  §,  Cu,  01 


Se,|e,|(fBa+i6a) 

se,|e,|Pb+8  [ee|e,|Pb] 


V.  GLAUBERITE  GROUP.    MonocUnic;  /A/=83''-86'. 


S40.  Glaxtbebite 
U\,  Lasabeitb 


(i]?fa+iCa)S 


se,|e,|(iNa,+iea) 
6  e.ie  jpb+ [e  e|e  jPb] 

Digitized  by  ^OOQ IC 


614  OXYGEN  COMPOUNDS. 

VI.  CBOCOITE  GBOUP.    Contain  chromio  add.    Monoclmia 

642.  Cboooitb     ^  J^bCi  €re,|e.|Pb 

2.  Oxygen  ratio  between  hoses  and  acid  1  :  2. 

I.  Contain  chromic  add  and  protoxyd  bases. 

643.  Phcknicochroitb  J>b*Or*  erse,|ea|Pba 

644.  Vauqueunitb  (f  l*b-|-iCu)»Cr»  €r,e,|ee|(|Pb+i6u)t 

646.  JOBSAITE 

II.  Contain  sesquioxyd  bases. 

646.  Peitkoitb  (i  te^ + J  3Pe)  5*  6,  e,|e.|(i  Fo+i  ^Fe), 

647.  Alumian  ^iS"*  6,e,|e.|^3y, 


626.  SniiPHATrrZI.    Sulphuric  Add.    Schwefelsaure  Germ,    Sulphatite  Dana. 
Liquid.     G.=l*85.     Colorless.     Odor  pungent.     Taste  intensely  acid. 

Oomp.— d  S= Sulphuric  acid  81*6,  and  water  1 8*4=  100. 

Obs. — This  acid,  in  a  dilute  state,  has  been  found  in  the  ncigrhborhood  of  several  volcanoes. 
It  occurs  near  Sienna,  in  the  cavities  of  the  small  volcanic  mounlain  named  Zocolino,  and  in  a 
cavern  near  Aix,  in  Savoy.  Water  strong  with  sulphuric  acid  occurs  at  Alabama,  Genesee  Co^ 
N.  Y. ;  also  at  Tuscarora,  near  Brautford ;  at  Chippewa,  Niagara,  and  at  St  David's,  Canada 
West.  The  first  afforded  W.  J.  Craw  and  H.  Emi  for  1000  parts  of  water  (Am.  J.  Sd.,  II.  ii- 
449),  and  the  Tuscarora  Water,  T.  a  Hunt  (Rep.  G.  Can.,  150,  1847,  545,  J  863): 

Si  NaCl 

0'0656   =4-6750  EmL 

0-0368  0-0684=4-6848  Craw. 
P  <r.=6-1616  Hunt 


Frees 

*e§ 

3tl§» 

Oa§ 

Si-s     fcS 

Sa5 

1. 

2-0122 

0-4356 

0-3702 

1-1065 

0-4592     01061 

0-1196 

2. 

2-0070 

0-4266 

0-8282 

1-1161 

0-5305     0-0822 

0-0945 

3. 

4-2895* 

0-3638 

0-4681 

0-7752 

015S9     0-0608 
'  so'  110. 

0-0602 

The  water  for  Hunt^s  analysis  was  taken  in  October,  1 847 ;  another  portion  taken  in  April 
1846,  afforded  Croft  2*9069  of  sulphuric  acid,  with  the  bases  in  quite  different  proportions. 

The  spedfio  gravity  of  the  Alabama  water  is  1  00482  at  15°  C,  Emi;  of  that  of  Tuscanna 
1-00658. 

Sulphuric  add  results  from  the  oxydation  of  sulphuretted  hydrogen. 

Paramo  de  Ruiz  in  New  Granada,  and  Rio  Yinagre,  are  volcanic  localities. 

626.  TATIiORITXI.    Sulphate  of  Potash  and  Ammonia  W.  J.  Taylor^  Proc.  Ac.  N.  Sd.  Philadi 

809,  1859. 

In  small  compact  lumps  or  concretions ;  structure  crystalline. 
H. = 2.     Color  yellowish- white.     Taste  pungent  and  bitter.     Unalterable 
in  the  air. 

Oomp.— <f  KO+iKH^  0)  S  0'^ Sulphuric  acid  47*8,  potash  47  0,  ammonia  5-2=rl00.  And 
lyses :  W.  J.  Taylor  (1.  a) : 

5  iSTa  ft       NH*0 

1.    48-40        1-68        43-46        6-37,  org.  matter  «r.=98-90. 
S.    48-80  46-49  6-10,    "        "       (r.=99-89. 
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Pyr.,  etc — B.B.  on  platinum  foil  blackens  and  fuses  with  difficulty,  leaving  a  white  bead, 
whidi  is  sohible  in  water  and  tastes  a  little  saline  and  bitter.  Heated  in  a  platii^um  crucible 
becomes  first  black  and  then  snow-white,  not  fusing  at  a  high  heat  (Taylor). 

Obs.— From  the  g^no  beds  of  the  Chinoha  Islands. 

An  artificial  sulphate  of  potash  and  alumina  is  described  by  Link  as  early  as  1*796,  in  CreU's 
Annalen,  L  29. 

627*.  APaTRrrALITB.  Yesuvian  Salt  Smiihaon^  PhiL  Trans.  B.  Soc,  1813.  Aphthalose 
BoicLj  Tr.,  ii.  477,  1832.  Aphthitalite,  Shepard^  Min.,  i.  36,  1835.  Arcanite  Haid.j  Handb., 
4H,  1845.  Glaserite  EoAjam,^  Handb.,  1847.  Sulphate  of  Potash.  Schwefelsaures  Kali, 
Kalisulphat^  Gtrm.    Potasse  suliatee  Fr, 

Orthorhombic.  7  A  7=104:^  52',  O  A  1-1=119°  46';  a:h:  c=l-749  : 
1 :  1*3.  Observed  planes :  0,  1-t,  |-i,  t-2,  l-i,  J-i,  i-i,  1,  2-2.  0  A  ^-z= 
149°  46',  0  A  i-i=146°  4',  1-t  A  l-i,  basal,=120°  29',  l-l  A  l-i,  id.,=l06° 
46',  f  I  A  ^i,  id.,=60^  28',  ^%  A  i-i=67°  52'.  Occurs  in  thin  tables,  and  in 
blades  made  up  of  aggregated  crystals ;  also  massive,  or  imperfectly  mara- 
millary,  and  in  crusts. 

H.=3— 3'5.  G.=l"731.  Lustre  vitreous,  inclined  to  resinous.  Color 
white,  sometimes  tinged  with  blue  or  green.  Transparent  to  translucent, 
or  opaque.     Taste  saline  and  bitter,  disagreeable.      iJnalterable  in  the  air. 

Comp. — &  §=Potash  54*1,  sulphuric  acid  45*9=  1()0.  A  specimen  from  Vesuvius  contained 
Sulphate  of  potash  71*4,  sulphate  of  soda  18*6,  chlorid  of  sodium  4*6,  chlorid  of  ammonium,  copper, 
and  iron  5-4=  H  m>  ( Phil.  Trans.,  1813). 

P3rr.,  etc. — Fuses  before  the  blowpipe  without  intumescence.    Soluble  in  water. 

Obs. — Found  at  Vesuvius,  upon  lava,  in  delicate  crystallizatiens,  and  also  in  masses  an  inch  or 
more  in  thickness. 

Named  apJuhalose  bj  Beudant,  in  1832,  from  ipdiroi^  unaUerahle^  and  SA(,  soli;  and  changed,  bj 
Shepard,  to  the  less  incorrect  form  from  these  Greek  words,  apJUhitalite.  Glaserite  was  used  m  t)»e 
last  edition  of  this  work,  a  name  given  by  Hausraann  in  1 847,  after  the  chemist  Christoph  Glaser 
(16154),  the  salt  having  L«en  early  called  Sai  polychresium  Gtaatri.  But  if  aphthitalite  \6  rejected, 
Arcamte  of  Haidinger  (derived  from  one  of  its  alcbemistic  names.  Arcanum  dupliccUum}  comes  next 
m  order  of  priority. 

628.  MISBNTTB.    A.  Scacchi^  Hem.  G.  sulla  Campania,  98,  1849. 

In  silky  fibres  of  a  white  color.     Soluble ;  taste  acid  and  bitter. 

Comp. — i.  §-hl^  S.    Analysis  by  Scaochi  (L  c.,  J.  pr.  Ch.,  Iv.  64): 

5  56-93  &  86-67  Xl  0*38  fi  612=100. 

Pyr.,  etc. — Fuses  easily  in  the  flame  of  a  spirit  lamp,  imparting  a  violet  color  to  it.    Soluble 
in  water. 
Obs. — Occurs  in  a  hot  tufa  cavern,  near  Misene. 

629.  THBNARDITB.    J.  L.  Gaaaseca^  Ann.  Ch.  Phys.,  xzziL  308,  1826.    Anhydrous  bulphale 
of  Soda.    Pyrotechnite  Scacchij  Mem.  Inoend.  Yesuv.  Napoli,  1855. 

Orthorhombic,  /A  7=103°  26',  0  A  1-1=120°  36',  Hausmann;  a:b:o 
=1-6905  :  1  :  1-267,  0  A  1-2=126°  51',  l-i  A  l-i,  top,=73°  42',  ba8al=106° 
18',  1  A  1=135°  41',  123°  43',  74°  18'.     Cleavage:  basal,  nearly  perfect. 

H.=2— 3.  G.=2-55,  Streng;  2*73,  Casaseca.  Lustre  vitreous.  Color 
white  to  brown.     Translucent. 

Oomp^-rl^a  S=Soda  56*3,  sulphuric  acid  43*7  =  100  Analyses :  1,  Gasaseca  (L  c) ;  2,  A.  Dicli 
(PhiL  Miag.,  IV.  v.  373);  3,  Streng  (Jahrb.  Min.  18tt3,  566): 
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B         ta        a        -&       a 

1.  Espftrtiiiftf  99-78  —        — ^  ^a  C  0-22=100  GasMeca. 

2.  Tarapaca  65-11        42-37         ^,  insol.  2-19i=99-67  Dick. 

3.  Poliyia  6481        41-62        0*46        0*60        001, ineol.  3-39=100-29  Stnmg. 

Pyr.,  etc. — Colors  tf  le  blowpipe  flame  deep  yellow.    Wholly  soluble  in  water. 

Oba. — ^Occurs  Id  Spaii^  at  Espartinas,  5  leagues  from  Madrid  and  2|  from  Aranjoez. .  The 
water  exudes  during  winter  from  the  bottom  of  a  basin,  and  becoming  concentrated  in  the  Bam- 
mer  season,  deposits  crystals  of  thenardite.  Also  in  nitre  plahis  of  Bolivia;  at  Tarapaca,  with 
glauberite  and  ulezite,  the  crystals  of  which  locality  give  some  of  the  angles  nearly  of  troDa, 
according  to  H.  J.  Brooke  (I  c).  Also  on  the  scoria  of  Vesuvius  ipyroteckniU)  of  the  eruption  of 
1855 ;  on  solution  and  evaporation,  octahedral  crystals  were  obtained  by  Scacdii  having  the 
planes  I,  1-t,  1,  3-S,  with  /A  7=118'  37',  1-i  A  l-l,  over  base,  =  128"*  58',  1  A  1,  basal,=  I3d  21, 
pyramidal,  =  123°  89',  74"  36',  34  A  3-S,  basal,=168''  41'.  pyramidal,  6:*"  48',  XW  2'. 

Kayser  has  analyzed  an  adcular  saline  efflorescence  from  a  mine  near  Clausthal,  and  obtained 
(B.  H.  Ztg.,  xym.  1869,  No.  18)  JS'a  B  91-95-3,  Mg  5  l-d-4-0,  Je  §  02,  6a  §  TO-l-S,  with  fl 
1-1-8. 


630.  BARITB.  Lapis  Bononiensift,  Litheosphorus,  F,  lAcetus^  Utini,-  1640;  Mentzd^  in  Mi«« 
Ac.  N*.  Cur.,  1673,  1674,  and  Lap.  Bon.  in  obscuro  luoens,  1 675.  (1 )  Lysesten,  BononiensisksteQ, 
Gypsum  irregulare,  lamellosum.  etc,  WaXL^  Min.,  66,  1747;  (2)  Marmor  metallicum,  Spatum 
tessulare  (G. =4*266),  ui,  58,  1747.  (1)  Gypsum  spatosum  pt,  Marmor  metallicum,  Spatam 
Bononiense  (G.=4'5),  Tungspat,  OronsU,  Min.,  21,  l7dK;  (2)  Terra  calcaroa  phlogisto  et  acido 
vitriol!  mixta,  Leswersten,  Lapis  hepaticus,  id,  25,  1758.  Gypsum  ponderoeum  v.  Bum, 
Uthoph.,  i.  14,  1772.  Spath  pesant  ou  seleniteux  de  Lisle,  Crist.,  1772,  with  figs.;  ib.,  178S. 
Heavy  Spar;  Bolognian  Spar;  Gauk^  Calk,  Cawk,  IMrbyah.  Miners,  Withering,  PhiL  Tr.,  17s4. 
Sohwerspath  Warn.,  eta  Spathum  pOnderosum= Terra  ponderosa  vitriolata  Bergm,  bdagr., 
1782.  Sulphate  of  Baryta.  Baryte  sulfat^e  fV.  Schwefelsaures  Baryte  (rcrm.  Stangenspath 
Wem,  Strahlbaryt  Baroselenite  Kirw.j  Mm.,  I  136,  1794.  Barytite  Delamesth.,  T.  T.,  ii  8, 
1797.  Baryt  KamL,  Tab.,  88,  76,  1800.  Baryte  K,  Tr.,  ii.  1801.  Barytine  JSfeudL,  Tr.,  441. 
1824.    Barytes. 

Hepatit  KarsL,  Tab.,  38,  75,  1800;=Lapi8  hepaticus  Oronat,  v.  supra  ;=Terr.  pond,  vit 
petroleo  imbuta  Bergrru,  Sciagr.,  1782;=Leberstein  pt.  Cctttl  ;  =Petid  Heavy  Spar.  Alloraor- 
phit  BreiOu,  J.  pr.  Ch.,  zv.  822,  1888.  Calstronbarite  Sh^.^  Am.  J.  Sd.,  zxxiv.  161,  18:>8. 
Barytooolestan  v.  WaUerah.,  Pogg.,  xciv.  137,  1855. 

Orthorhombic.  I A  7=101°  40',  O  A  1-1=121°  50';  a:i:  c=l-6107  : 
1  :  1*2276.  Observed  planes :  0 ;  vertical,  7,  i-i,  i-lj  i-f ,  i-2,  i-i,  i-J,  i-2, 
i-i  ;  macrodomes,  ^l,  ^i,  ^,  J-i,  ^i,  ^,  l-l,  }-l ;  brachydomes,  -^i,  ^-l, 
H,  14 ;  octahedrons,  |,  f  |,  |,  ^,  f ,  1 ;  1-2,  f-s  ;  fs,  1^2,  f  S. 
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Oa^=15S 
(?Ai-i=141 
0  A  1-1=121 
C?  A  f  3=111 


'4' 
8 

50 
86 


0  A  1=152  33 
OAi=133  54 
0  A  4=145  17 
(?  A  1=115  42 
0Ai-i=U6  43 
0  A  14=127  18 
O  A  i-i  or  iri=dO 


1  A  1,  raac.,=110°  3S' 
1  A  1,  brac.,=91  22 
1  A  1,  ba8.,=128  36 
i-2  A  i-2=135  40 
i-!k  A  i-i=116  55 
i-l  A  i-l,  top, =102  17 
1-i  A  l-l,    «    =63  40 
44  AH,    "    =113  26 
14  A  14,    "    =74  36 
a  A  7=129  10 
i-iAi-i=US  27 


Crystals  usually  tabular,  as  in  figures ;  soinetimei 
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prismatic  in  the  direction  of  the  vertical  axis  (f.  507).  Cleavage  :  basal  rather 
perfect ;  /  somewhat  less  so :  i-l  imperfect.  Twins :  plane  of  composition 
i-i,  the  compound  character  being  apparent  in  the  strise  of  the  plane  0. 
Also  in  globular  fonns,  fibrous  or  lamellar,  crested  ;  coarstjly  laminated, 
laminsB  convergent  and  often  curved ;  also  granular ;  colors  sometimes 
banded  as  in  stalagmite. 

607 
506  ' 


Cheshire. 


Ylrg^uia. 


H.  —  2-5— 3-5.  G.=4:-3— 4-72 ;  4-4864,  G.  Rose,  a  pure  colorless  crystal 
Lusti\5  vitreous,  inclining  to  resinous ;  sometimes  pearly.  Streak  white. 
Color  white ;  also  inclining  to  yellow,  gray,  blue,  red,  or  brown,  dark 
brown.  Transparent  to  translucent — opaque.  Sometimes  fetid,  when 
rubbed.     Optic-axial  plane  brachydiagonal. 

Var. — 1.  Ordinary,  (a)  CrjBtala  usually  broad  or  stout;  sometimes  very  large,  weighing  loO 
lbs. ;  sometimes  in  slender  needles.  Dauber,  after  careflil  measurements,  made  /A/=]0r40,and 
0  A  ^-1=  14 r  6',  varying  but  two  minutes  in  the  latter  from  former  measurements  (Pogg.,  cviii. 
410).  (b)  Crested;  massive  aggregations  of  tabular  crystals,  the  crystals  projecting  at  surface  into 
crest-like  forms,  (c)  Oelumnar;  the  columns  often  coarse  (Stangenspath)  and  loosely  aggregated, 
and  either  radiated  {strahiharyt)  or  parallel ;  rarely  fine  fibrous.  Werner's  stangenspath  was  from 
Freibeix-  i^)  ^^  globular  or  nodular  concretions,  subfibrous  or  columnar  within.  Bologna  Stone 
is  here  included,  being  radiated,  globular,  often  reddish-gray  in  color.  It  is  from  a  bed  of  clay  in 
Mt  Patenio.  near  Bologna,  and  was  early  a  f^ource  of  wonder  because  of  the  phosphorescence  it 
exhibited  after  heating  with  charcoal  "  Bologna  phosphonis  "  was  made  from  it  in  the  form  of 
sticks,  by  powdering  the  mineral  and  uniting  it  again  with  gum.  (e)  Lamellar,  either  (u)  straight 
or  (0  curved ;  the  latter  sometimes  as  aggregations  of  curved  scale- like  plates  (the  krumschaliger 
Schctrspath  of  Werner).  (/)  Granular,  {g)  Compact  or  cryptocrystalline.  (A)  Earthy.  (»)  Sta- 
k^titic  and  stalagmitic ;  similar  in  structure  and  origin  to  calcareous  stalactites  and  stalagmites. 

2.  FkUd;  so  called  from  the  odor  given  oflf  when  struck,  which  odor  is  due  to  carbonaceous 
matters  precent     (Anal  6^.) 

3  Allomorpkite  fireith. ;  a  kind  having  the  form  and  cleavage  of  anliydrite,  and  found  at  Unter- 
wirbach,  n^r  Rudolstadt,  in  Schwarzenburg ;  G.=4'36— 4*48.  Probably  pseudomorphous;  Breit- 
haupt  regards  it  as  a  case  of  dimorphism. 

4.  CkUcartobaiiie  Thomson  (Min.,  i.  105)  is  a  white  barite  from  Strontian  in  Argyleshire,  con- 
taining, probably  as  mixture,  6'6  p.  c.  of  lime,  and  some  silica  and  alumina.  He  found  8  35-2M,  Ba 
4S-5#5,  Sr  0-79,  Ca  6-ttO,  te  045,  Si  414,  *1  8-46,  moisture  0-57  =  100I9;  G.=4  1907.  A  part 
of  the  krumschaliger  Schwerspath  of  Werner— specimens  from  Freiberg — is  referred  here  by 
Breithaupt,  who  gives  for  /a  / 101'  63',  and  G.=4'02— 4-29. 

5.  CelesidbarUe ;  the  spar  containing  much  sulphate  of  strontian,  as  that  of  Binnpn  valley, 
Switzeiiand  (anal  2X  to  whidi  von  Waltershi^usen  applied  the  name  baryto-ceiestine,  and  also  that 
of  anal  3,  4.  The  angles  of  the  Binneu  spar,  according  to  Hugard,  are  intermediate  between  those 
of  barite  and  colestite. 

6.  Ga'stronbarite,  fh>m  Schoharie,  K.  Y.,  has  the  aspect  of  a  mere  mixture.  Shepard  made  it  a 
compound  (I  c.)  of  carbonates  of  strontia  (22'3«0  and  lime  (1215),  with  65  56  p.  c  of  sulphate  of 
baryta,  and  says  it  is  partly  soluble  in  muriaiica^nd  with  effervescence.  Yon  Hauer  found  a  specimen 
from  Schoharie  labelled  ccUstronbarite  to  consist  of  sulphates  alone. 

Cawk  is  the  ordinary  barite  of  the  Derbyr hire  lead  mines.  Withering,  who  first  analyzed  it 
(Phil  Trans.,  Ixxiv.  293,  1 784),  describes  it  as  occurring  in  roundish  forms,  consisting  of  rhom- 
boidal  laminse  confusedly  aggregated  and  white  or  reddish  in  color,  with  G.  .=4*330;  and  a  second 
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varietj  as  radiated  fibrous,  somewhat  silky  in  lustre,  and  at  times  concentric  in  stnictare,  yellor- 
ish-white.  and  opaque,  with  G.=4'0O.  Greg  k  Lettsom  (1858)  confine  the  term  to  an  opaque 
earthy  variety  of  the  Derbysliire  lead  mines. 

The  barite  of  Muszar,  Hungary,  and  of  Botler,  near  Bosenau,  was  eariy  called  WWnyw.  It  is 
common  barito,  in  crystals,  usually  oblong  in  the  direction  of  the  ycrtical  axis,  and  genendly  vith 
i-l  and  0  large,  and  also  »'-2  hrgo.  A.  S(^rauf  mentions  the  following  as  other  occurring-  planes 
O,  4-1.  1-i,  ^i,  i-i  8-i,  2-!,  l-I,  1,  2,  1-2,  2-2,  3-3,  4-1  (Ber.  Ak,  Wien,  xxxix.  286).  LeoLharJ 
says  that  at  Muszar  it  occurs  in  the  csTities  of  alnmstoue. 

Ccmp.— Ba  S=:Sulphuric  acid  34-3,  baryta  GS*?.  Sulphate  of  strontian  and  silica^re  ofl^n  pres- 
ent,  and  sometimes  sulphate  of  lime,  clay,  bituminous  cr  carbonaceous  substances  Analyses:  i, 
Stromeyor  (Unters.,  t'l-£)\  2,  Waltcrshausen  tPogg.,  xciv.  138);  h,  Rammelsberg  (Min.  Ch.,  2:)9); 
4,  Jordan  (Schw.  J.,  Ivii.  358);  G,  Heidingsfeld  ^Riimm.  5th  Suppl.,  -^07);  6,  7,  John  (Untert,  ii. 
73,  69);  8,  Klaproth  (Beitr.,  v.  121): 

BaS      SrS     OaS     3Pe     Si,  Xl  C,  Bit    It 


1.  Nutfield,  cryst 

99-37       



012        



=99  49  Stroroeyer. 

2.  Binneu,      " 

87-79       9-07 



2-X3 

=98-15  Waltcrshausen. 

3.  Gorzig.       *'    hnh. 

^3•48     15-12 



0-25       0-89 

=99-74  Rammelsberg. 

4.  Clausthal./o2. 

86-00       6-75 



6-75 



0-37=98-87  Jordan. 

5.  CcUstronbaj'yiet 

83-10      710 
93-55 

612 
3-58 

1-83       

=99-74  Heidingsfeld. 

6.  Kongsberg,  H&paiUd 

0-87 

20o 

John.  , 

7.  Andrarum,        " 

92-75       

200 

1-50 

2n)0 

1  25  John. 

8.          "                " 

85-25        

6-00 

6-uO  Si  1-00 

O-oO 

2-25  (loss  iud.)  Klaprotli. 

G.  of  anal.  2=8-977  ;  4,  4-4888. 

In  pure  colorless  crystals  from  Silbach,  of  G.=4-4864  (Roso\  Rammelsberg  found  no  impurities 
except  a  trace  of  strontian  (Min.  Gh.,  259).  Freiosleben  found  8  p.  c.  of  silica  in  a  variety  from 
Nassau. 

AUo7Twrphii&,  according  to  Gemgross,  contains  1*9  p.  o.  of  sulphate  of  lime  as  impurity,  but  von 
Ilauer  found  none  (Jahrb.  G.  Reichs.,  1853,  152).  • . 

Pyr.,  etc. — B.B.  decrepitates  and  fuses  at  H,  coloring  the  flame  yellowish-graen ;  the  fused 
mass  reacts  alkahnd  with  test  paper.  On  charcoal  reduced  to  a  sulphid.  With  soda  gives  ai 
first  a  clear  pearl,  but  on  continued  blowing  yields  a  hepatic  mass,  which  spreads  out  and  soaks 
into  the  coal.  If  a  portion  of  this  mass  bo  removed,  placed  on  a  clean  silver  surface,  and  mois- 
tened, it  gives  a  black  spot  of  sulphid  of  silver.  Should  the  barite  contain  sulphate  of  lime,  th'm 
will  not  be  absorbed  by  the  coal  when  treated  in  powder  with  soda.    Insoluble  in  acids 

Obs.— Occurs  commonly  in  connection  with  beds  or  veins  of  metallic  ores,  as  part  of  the  gangue 
of  the  ore.  It  is  met  with  in  secondary  limestones,  sometimes  forming  distinct  veins,  and  often 
in  crystals  along  with  calcite  and  oelestite. 

At  Dufton,  in  Westmoreland,  England,  large  transparent  crystals  occur,  sometimes  of  gigantic 
dimensions;  some  were  found  lying  in  the  mud  at  the  bottom  of  a  cavern,  and  one  weighed  10;i 
lbs.  Other  English  localities  exist  in  Cornwall,  near  Liskeard,  etc.,  in  Cumberiand  and  Lanca- 
shire, in  Derbyshire,  Staffordshire,  etc.;  fine  stalactitic  at  Newhaven  in  Derbyshire;  iu  Scotland, 
in  Argyleshire,  at  Strontian ;  in  Perthshire,  of  a  bright  yellow  color  at  Hallindean ;  at  the  Cumber- 
land lead  mine;  in  Ireland,  in  thick  veins  in  old  red  sandstone,  at  Ballynascreen  in  Londonderrj. 

The  septaria  of  Durham,  England,  which  are  cut  and  polished  for  tables,  etc,  have  the  veinings 
lined  with  brown  heavy  spar,  adding  much  to  their  beauty.  Some  of  the  most  important  European 
localities  are  at  Felsobanya  and  ^emnitz,  at  Freiberg.  Marienberg,  Olauathal,  Przibram,  and  at 
Roya  and  Roure  in  Auvergne. 

In  the  United  States,  in  N.  ffamp.,  at  Piermont  In  Mass.,  at  Hatfield  and  Leverett  In  Gjhh^ 
at  Cheshire,  large  crystals,  sometimes  transparent  (f.  506,  and  simpler  forms),  intersecting  in  veins 
red  sandstone  with  vitreous  copper  and  green  malachite)  at  Berlin,  Farmington,  and  Soutbuigton. 
In  N.  York,  at  Pillar  Point,  opposite  Sackett's  Harbor,  massive.  2-3  ft  thick,  in  compact  lime- 
stone, affording  large  slabs,  beautiful  when  polished;  at  Scoharie,  a  fibrous  variety  with  calcite, 
the  two  often  mechanically  mingled ;  in  St.  Lawreuoe  Co.,  fine  tabular  crystals  in  De  Kalb,  at 
Fowler  with  specular  iron,  at  the  Parish  ore  bed,  and  on  the  form  of  J.  Morse,  in  Gouveroeur, 
with  calcite  and  hematite,  and  on  the  banks  of  Laidlaw  lake  in  Rossie ;  the  crested  varie^  at 
Hammond,  with  crystals  of  pyrite;  at  Woloott,  Wayne  Co.,  near  the  stratum  of  lenticular  iron 
ore,  and  on  the  S.  side  of  the  Mohawk,  opposite  Little  Falls.  In  Penn.,  in  crystals  at  Porkiomeo 
lead  mine.  In  Virginia,  at  Eldridge's  gold  mine  in  Buckingham  Co.  iflg.  5u7);  3  m.  S.W.  from 
Lexington,  in  Rockbridge  Co.;  a  beautiful  white  variety  on  the  plantation  of  J.  Hord,  Esq. 
Fauquier  Co.  In  Kentvdcy,  near  Paris,  in  a  large  vein.  In  7fe»».,  on  Brown's  Creek ;  at  Haysborc' 
near  Nashville ;  in  large  veins  in  sandstone  on  the  W.  end  of  I.  Royale,  L  Superior,  and  on  Sp3i 
Id.,  N.  shore,  one  vein  (containing  als3  calcite)  14  ft.  wide,  sometimes  in  crystals;  in  trap  of  ^' 
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Shore,  veins  nnmerous.  In  Canada,  a  vein  27  in.  wide  at  Landsdowu,  afTording  finv  crybttils. 
In  fise  crystals  near  Fort  Wallace.  New  Mexico. 

The  white  yarietiea  of  barite  are  ground  up  and  employed  as  a  white  puint,  either  alone  oi 
mixed  with  white  lead. 

For  recent  papers  on  cryst,  see  Dauber,  1.  c.;  Pfaff,  Fogg.,  cii.  464 ;  Hessonborg,  Miji.  Not.,  i  i. 
and  iv.  Above,  the  cleavage  prism  is  made  the  vertical  /,  as  done  by  Phillips.  Brooke  and  Miller, 
aud  many  other  authors,  this  position  giving  the  simplest  symbols.  Naumaun'  makes  thiH  pris..) 
tlie  dome  1-t,  and  i-i  the  basal  plane  0,  while  0  above  is  his  fr-i.  The  planes  following  the  order 
oil  page  616^  are,  in  Naumann's  position,  as  follows :  i-l;  "vertical,"  1-t,  t-i,  0,  J-i.  2-i,  4-i,  i-l.  -^-l. 
H;  "macrodomes,"  i-8,  t-G,  i-6,  i4,  »-3,  th2,  /,  t-|i  "brachydomes,"  8-1,  2-i,  Hi  1-*:  "octalu- 
drons,"  8-^,  6-6,  5-6,  4-4,  3-5,  2-2,  }-l,  1 ;  2,  3-1;  2-^  1-2,  H- 

Named  from  ISioof,  weight,  or  Haftvc,  heavy. 

Alt.— Heavy  Spar  occurs  altered  to  calcite,  spa^ic  iron,  cerussite,  quartz,  limonite,  rod  iron 
ore,  pyrite,  psilomelane,  gothite. 

631.  OEXjUSTITU.  Fasriger  Schwerspath  [=Fibrou8  Heavy  Spar}  (fir.  Frankstown.  Pa.) 
Schiitz,  Beschr.  Nordamer.  Fo8&,  12,  Leipz.,  1*791.  Schwefelsaurer  Strontiauit  aus  Penusyl- 
vanien  Klapr.^  Beitr.,  iL  &2,  1797.  Strontiaue  sulfate  (fr.  Sicily)  (afler  Vauquelin's  anal.)  Dokh 
inieu,  J.  de  Phys ,  xlvi.  203,  1798  (disc,  by  D.  in  a  in  1781).  Ckslestin  W&m,,  Min.  Syst,  1798; 
Lenz,  Min.,  23:{,  ISOO;  Karsl.,  Tab.,  54,  95,  1808.  Sicilianite  Lenz,  Min.,  233,  1800.  Schiitsit 
Gtrhard,  G,  Karat,  Tab.,  36,  75,  1800.  Zolestin  other  Germ.  Orthogr, 
Barytosulphate  of  Strontian  Thorn.,  Min.,  I  111,  1886. 

Orthprhombic.  /A  7=104°  2'  (103°  30'-104°  300,  0  A  14=121°  19f ; 
a\b  :  6=1-6432  :  1  :  1*2807.  Observed  planes  :  0\  vertical,  i-\  /,  i-%  i-2, 
i-2 ;  domes,  \-l,  ^%  ^-l,  J-l,  l-l ;  ^^t,  4-i,  -J-S,  ^-l,  |4,  1-%,  2-t ;  octahedral, 
^,  1^,  > ;  in  the  zone  1 :  14,  1-2,  1-8,  1-4,  l-f,  1-16 ;  in  the  zone  /:  l-l,  f-|, 
j-3,  i-"»  f-8,  If-Si ;  in  the  same  horizontal  zone  with  |-i,  f-TS,  f -6, 1-4 ;  also 

O  A  fi=157°  38'  O  A  l-t=127°  56'  1  A  1,  brach.,=89°  26' 

O  A  H=140  35  (9  A  1-2=123  17  1  A  1,  basal,=128  44 

0a|4=129  3  (?  a  1-8=125  38  t-2  Ai-2=114  44 

O  A  J=152  29  <?  A  1-4=126  35  i4  A  H  top,=101  11 

O  A  1-=115  38  1  A  1,  mac.,=112  35  14  A  14,  top,=75  52. 
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L.  Erie. 


Cleavfige:  6>  perfect;  /distinct;  i4  less  distinct.     Also  fibrous  and  radi- 
ated; sometimes  globular;  occasionally  granular. 

H.=3-3-5.  G.=3-92-3-975 ;  39593,  crystals,  Beudant;  3-973,  fr. 
Tharand,  Breith. ;  3*96,  fr.  Kingston,  Hunt.  Lustre  vitreous,  sometimes 
inclining  to  pearly.  Streak  Avhite.  Color  white,  often  faint  bluish,  and 
sometimes  reddish.  Transparent— subtranslucent.  Fracture  imperfectly 
conchoidal — ^uneven.     Very  brittle.     Trichroism  sometimes  very  distinct. 
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1.  Frankstown^  Pa. 

42 

68 

2.  SicUy 

46 

64 



3.      " 

4307 

56-36 





4.  Dornburg 

4*2-95 

66-26 



6. 

43-76 

64-78 

1-41 

6.  SuDtel,  Hano7er 

42-74 

55-18 

0-86 

0-31 

7.  DehreeH     " 

42^4 

66-01 

0-64 

_- 

8.  FasBa 

40-85 

61-98 

1-28 



9.  Ischl 

48-82 

65-96 

_ 

10.  Erfurt 

4«-e8 

53-;s9 

0-51 

1-26 

Vbx. — 1.  Ordinary,  (a)  In  crystals.  The  angle  /  A  /  yaries  much,  and  probably  in  pan 
in  consequence  of  the  presence  of  some  baryta  or  lime.  It  was  made  bv  Haiiy  104  48\  but 
with  the  common  goniometer;  by  Kupffer,  104\20';  by  Phillips,  104*;  by  Moha,  103*  58';  by 
Websky,  in  an  elaborate  paper  on  crystals  from  Pschow  in  Upper  Silesia  (ZS.  G.,  iz.  303),  ii>3^  3:2 , 
and  he  suggests  therefore  that  this  mineral  may  contain  lime  or  baryta;  by  Dauber,  in  yery  exact 
measurements  of  Sicily  crystals  (Pogg.,  cyiiL  447),  104°  4'  24"  to  104''  7'  14",  with  the  deduced 
mean  104**  6'  84" ;  and  for  the  dome  K  75°  45'  43'^ ;  by  Kokscharof  (Min.  RussL,  y.  8)  from  SUaly 
crystals,  104°  3'  46",  O  A  H=1^0°  36',  his  calculated  results  being  104°  ;V  50"  and  140'  35'. 

(b)  Fibrous,  either  parallel  or  radiated,  (c)  Lamellar :  of  rare  occurrence,  (d)  Granular.  («) 
Concretionary.    (/)  Earthy ;  impure  usually  with  carbonate  of  lime  or  clay. 

2.  Cairiocelestile,    Containing  much  lime. 

3.  Barytocelesiite^  or  Baryto-sulphate  of  stroutia  of  Thomson,  fVom  Drummond  L,  L.  Erie,  con- 
tains much  baryta.  Hugard  giyes  for  /  A  /  in  this  Drummond  I.  yariety  108|°,  an  angle  inter- 
mediate between  that  of  barite  and  oelestite  (see  below). 

Comp.— Sr  8==Sulphuric add  43-6,  strontia  56*4= loo.  Analyses:  1,  Klaproth  (L  c);  2.  Vaaque- 
lin  (L  c.);  S,  4  6,  7,  Stromeyer  (Untors.,  203);  6,  Maddrell  (Ramm.  Min.  Cb.,  26o);  8,  R.  Brandcs 
(Schw.  J.,  xxi.  177);  9,  y.  Hauer  (Jahrb  G.  Reichs.,  iy.  397);  10,  Schmid  (Pogg.,  cxx.  tiS7): 

'      8         Sr        Ba      Ca      Pe 

=100  Klaproth. 

=100  Yauquelin. 

003,  CaC  0-09.  fi  01 8=99-72  Stromeyer. 
0-J>3,  3tl  0-06,  CaC  O-lii,  fl,  Bit  0-lu=99-49  S. 
— =99-90  MaddreU. 

0-04,  OaO  0  02,  fi  0-05=99*20  Stromeyer. 
0-65,  Si  0-11,  A  0'25=99-58  Stromeyer. 
0-60,  Si  l-Oi».  6a,  §,  C  1-8:h=97-»4  Brandee. 

,  fi  0-41 =100- 19  Hauer. 

0"28=9912  Schmid. 

Wicke  found  in  oelestite  from  a  stratum  of  clay  near  Wassel — ^the  caldocelestine  (Arch.  d. 
Pharm.,  diL  32)— Sr  §  91*464,  Ca  S  8  813,  ^e  0-008=99-78o ;  G.=4  020.  It  may  be  only  a 
mixture.  _ 

Thomson  gives  for  the  composition  of  the  Drummond  L  celestite — harytoceleaiUe  (L  c.) — 5  40*20, 
§r  86*72,  ]fta  23*06,  j^e  0*59,  ^  0-72=100*29,  and  G.=3*921.  But  his  analysis  needn  confirma- 
tion. The  celestite  of  Kingston,  0.  W.,  which  Thomson  ranks  with  that  of  Drummond  I.,  is  pure 
oelestite  according  to  T.  S.  Hunt;  it  has  Gj=3'9H.  In  the  radiated  mineral  from  Nortec,  Han- 
over, Turner  found  (JSd.  Phil.  J.,  ii.  829)  ^r  S  78*21,  ]fta§  20*41=98*62;  and  Griiner  (Gilb.  Ann., 
Iz.  72)  SrS  78*u0,  BaS  2617,  who  analyzed  crystals  of  a  bluish  milk-white  color,  having  G.= 
3*9506. 

Wittstein  finds  that  the  blue  color  of  the  celestite  of  Jena  is  due  to  a  trace  of  a  phosphate  of 
iron. 

Pyr.,  etc. — B.B.  frequently  decrepitates,  fuses  at  3  to  a  white  pearl,  coloring  the  flame  stroa- 
tia-red;  the  fused  mass  reacts  alkaline.  On  charcoal  funes,  and  in  R  F.  is  converted  into  a  diffi- 
cultly fusible  hepatic  mass;  this  treated  with  muriatic  acid  and  alcohol  gi^es  an  intent: ely  red 
flame.    With  soda  on  charcoal  reacts  like  barite.    Insoluble  in  acids. 

Obs.-— Celestite  is  usually  associated  with  limestone,  or  sandstone  of  Silurian,  Devonian,  .Jnras- 
sic,  and  other  geological  formations.  Occurs  also  in  beds  of  gypsum,  rock  salt,  and  (iay ;  Hud 
with  sulphur  in  some  volcanic  regions. 

Sicily,  at  Girgenti  and  elsewhere,  affords  splendid  groups  of  crystals  along  with  sulphur  and 
gypsum.  Fine  specimens  are  met  with  at  Bex  in  Switzerland,  and  Conil  in  Spain ;  at  Dornbarg, 
near  Jena^  fibrous  and  bluish;  in  the  department  of  the  Gkronne,  France;  in  the  Tyrol;  Ret»* 
banya,  Hungary;  at  Norten,  in  Hanover;  in  rock  salt,  at  Ischl,  Austria.  Also  found  at  AuBt 
Ferry,  near  Bristol;  in  trap  rocks  near  Tantallan,  in  East  Lothian;  at  the  Calton  Hill,  Edinburgh; 
near  Knaresborough,  in  Yorkshire ;  at  Popayan,  New  Grenada. 

Specimens,  finely  crystallized,  of  a  bluish  tint^  are  found  in  the  Trenton  limestone  about  Lake 
Huron,  particularly  on  Strontian  Island,  and  at  Kingston  in  Canada;  Ghaumont  Bay,  Schoharie 
and  Lockport,  N.  Y.,  have  afforded  good  specimens ;  also  the  Bossio  lead  mine ;  Depauville  and 
Stark  (farm  of  James  CoillX  N.  Y.  A  blue  fibrous  celestite  occurs  near  Frankstown,  Logan *s  Val- 
ley, Huntington  Co.,  Petm.,  associated  with  pearl  spar  and  anhydrite,  and  this  was  the  celestite 
taken  to  Europe  by  Schiitz,  and  named  by  Werner  after  an  analysis  by  Klaproth. 

The  diu-k  blue  fibrous  oelestite  of  Jena  is  peculiarly  trichroic ;  and  its  color  also  yaries  with 
the  angle  between  the  principal  cleavage  and  the  direction  of  the  fibres;  the  color  with  the  augk 
86%  dark  blue;  67%  sky  blue;  46%  pale  blue  (Schmid,  Pogg.,  czx.  637). 

Named  from  codsstis^  celestial^  in  allusion  to  the  faint  shade  of' blue  often  presented  by  th< 
mineral. 
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Arti£<— Obtained  in  crystals  at  a  temperature  of  HdO"  C.  from  solution  in  water  (Dr.  Sullivan) 
in  lamellar  crystals  by  f\i8ing  a  mixture  of  gypsum  and  common  salt,  and  treating  with  water 
A.  Gages. 

632.  ANHTBRITB.  Muriazit,  Salzsaurer  Kalk  (fr.  Hall,  Tyrol),  Ahbi  Pbda,  Fichters  Min.  Auf. 
siitse,  Wien,  1794,  228.  Wurfelspath  WenL,  1800,  Ludwig's  Min.,  i  51,  166,  1803=Oube  Spar. 
Soude  muriat^e  gypsif^re  (of  Hall)  (from  Elapr.  anaL  in  Beitr.,  i.  807,  1 795)  JET.,  Tr.,  iL  1 801.  Ohaui 
Bulfatee  anhydre  (fr.  Bex)  Vauq.,  B.,  Tr.,  iv.  1801.  Anhydrit  Wem,,  180:{,  Ludw.,  iL  212,  1804. 
Wiirlelgyps  Ludwig^  ii  169.  Anhydrous  Sulphate  of  Lime,  Anhydrous  Qypsam.  Karstenit 
Haasm.,  Handb.,  880,  1813. 

Gekrosstein  (fr.  Boohnia  and  Wieliczka)  Wem. ;  Tripe  Stone  Engl. ;  Pierre  de  tripes  Fr.  ;=z 
Anhydrit  Klapr^  Beitr.,  iv.  231,  1807.  Pierre  de  Yulpino ;  Manner  Bardiglio  di  Bergamo ;  Bar- 
digUone;  Chaux  sulfate  quartzif&re  Vauq.,  IL,  Tr.,  iv.  251,  1801;  Siliceous  Anhydrous  Gyp- 
sum.  Kiesolgyps,  Yulpinit,  Ludwig,  IL  170,  1804. 

Orthorliombic.     I^  7=100°  30',  O  A  1-I==:127°  19';  «  :  J  :  c=l-3122  : 
1  :  1-2024.    Observed  planes :   O ;  vertical,  /,  i-i,  t4,  i-J,  i^,  i-| ;  domes, 


610 


B 


1^ 


"i^o 


Stassftirt 


Aussee. 


14,  |-i ;  octaliedi'al,  o,  n^f. 

(9  A  14=132°  30' 

(9a|4=110  8 
1-5  A  14,  top,=85 
|4  A  |4,  tO5,=40  16 

^"1  ^  f'  ^^'  *4,=122 

i-|At-}=143  12 

i-l  A  t-;=77  26 

i-l  A  i-f,  ov.  i4,=102  34 

s  A  i4=135  35 
i4  A/=153  50  i4  A  n=143°  37'         U  A  o=124°  10' 

Fig.  511  view  of  front  side  of  a  thick,  rectangular,  somewhat  tabular 
crystal,  having  a  zone  of  planes  between  i-l  and  eacn  14,  or  the  correspond- 
ing edge.  Cleavage :  i-l  very  perfect;  i4  also  perfect ;  O  somewhat  less 
so.  Also  fibrous,  lamellar,  gmnular,  and  sometimes  impalpable.  The 
lamellar  and  columnar  varieties  often  curved  or  contorted. 

H.  =  3-3-5.  G.  =  2-899-2-985  ;  2-956,  Aussee  ;  2*985,  Stassfurt. 
Lustre :  i4  and  i-l  somewhat  pearly ;  O  vitreous ;  in  massive  varieties, 
vitreous  inclining  to  pearly.  Color  white,  sometimes  a  gi-ayish,  bluish,  or 
reddish  tinge ;  also  brick-red.  Streak  grayish-white.  Fracture  uneven ; 
of  finely  lamellar  and  fibrous  varieties,  splintery.  *  Optic-axial  plane  paral- 
lel to  t4,  or  plane  of  most  perfect  cleavage  ;  bisectrix  normal  to  0 ; 
Grrailich. 

Var^ — 1.  Ordinary,  (a)  Crystallized ;  deayable  in  its  three  rectangular  directions.  (6)  Fibrous ; 
?ither  parallel,  or  radiated  or  plumose,  (c)  Fine  granular,  {d)  Scaly  granular.  Vulpinite  is  a  scaly 
granular  kind  fh>m  Vulpino  in  Lombardy ;  it  is  cut  and  polished  for  ornamental  purposes.  It 
loee  uot  ordinarily  contain  more  silica  than  common  anhydrite.  A  kind  in  contorted  concretionary 
anna  is  the  tripestone  ( Otkrosttein). 
2.  FMudcmiorfhpys ;  in  cubes  after  rock  salt  * 

Ooniv— Oa  §=Lime  41*2,  sulphuric  acid'68*8=I00.    Analyses:  1,  Klaproth  (Beitr.,  i7.  224); 
r-4,  Stromeyer  (Schw.  J.,  xiy.  876);  5,  0.  W.  0.  Fuchs  (B.  H.  Ztg..  zzi  198): 


1.  Sals,  crysL 

S.  Himmelsberg,  0ry«<. 


S        Si       C      9e      Ca       ft      Bit 

69-78    0-26     010    4806     =103-19  Klaproth. 

66'80    0-28    0-09    0*26    40*68    2*91     0*04  =  1 00  Stromeyer. 
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5         Si       3Pe        Ca        tt 

3.  Vulpiniie,  coarse  56-7t    026    0-03    41-40    0-94=99*40  Stromeyer. 

4.  "       fine  58-(U     009     41-70    0*07  =99-86  Stromeyer. 

5.  StasBfurt,  cryst  68-86     4«»-2l     0-65=99-72  Fuchs. 

Veuquelin  made  the  vnlpinite  to  contain  8  p.  c.  of  silica  (and  hence  the  name  siliceous  anhj  driteX 
\\-hich  the  later  analyses  do  not  sustain. 

Pyr.,  etc.— B.B.  fuses  at  3,  coIoriDg  the  flame  reddish-yellow,  and  yielding  an  enamel-like  bead 
which  reacts  alkaline.  On  charcoal  in  R.F.  reduced  to  a  sulphid;  with  soda  does  not  fuse  to  a 
clear  globule,  and  is  not  absorbed  by  the  coal  like  baritc ;  is,  however,  decomposed,  and  yields  a 
mass  which  blackens  silver;  with  fluorite  fuses  to  a  clear  pearl,  which  is  enamel-white  ou cooling, 
and  by  long  blowing  swells  up  and  becomeR  infusible.    Soluble  in  muriatic  acid. 

One  hundred  parts  of  water,  at  18-75*  C,  dissolve  0-2  part  of  auliydrite. 

Obs. — Occurs  in  rocks  of  various  ages,  especially  in  limestone  strata,  and  often  the  same  that 
contain  ordinary  gypsum,  and  also  very  commonly  in  beds  of  rock  salt  It  was  first  discovered 
at  the  salt  mme  near  Hall  in  Tyrol,  by  Abbe  Poda ;  and  next  that  of  Bex,  Switzerland.  Other 
localities  are  at  Aussee,  both  crystallized  and  massive,  the  fonner  sometimes  in  splendid  geodes 
(f.  51 1),  the  latter  brick-red;  at  Sulz  on  the  Neckar,  in  Wuitemberg;  Himmelsberg,  near  llfeld; 
Bleibcrg  in  Cariuthia;  Lilneburg,  Hanover;  Lauterbeig  in  the  Harz;  Eapnik  in  Hungary;  J'chl 
in  Upper  Austria;  Aussee  in  Styria ;  Berchtesgaden  in  Bavaria;  at  Rienthal  and  elsewhere  in 
the  Alps,  crystals,  or  their  cavities,  within  quartz  crystals ;  St&ssfurt,  in  flue  crystals. 

In  the  U.  States,  at  Lockport,  N.  Y.,  fine  blue,  in  geodes  of  black  limestx)ne,  accompanied  with 
crystals  of  calcite  and  gypsum.  In  Nova  Scotia  it  forms  extensive  beds  at  the  estuary  of  tlie 
Avon  and  the  St.  Oroiz  rivers,  also  near  tlie  Five  Islands  and  elsewhere,  associated  with  gypsum, 
in  the  Carboniferous  formation. 

A  crystal  from  Hall,  figured  by  Haiiy,  was  a  stout  rectangular  prism,  with  planes  /  on  the 
lateral  edges,  giving  i-iA/=140'°  4',  whence  /a/=100^  8'.  The  Stassfurt  crystals  (f.  5I»>, 
Blum,  Jahrb.  Min.  1865,  601)  have  nearly  the  ordinary  forms  of  barite,  and  approximate  to  them 
in  angles.  Schrauf  makes  the  angle  over  i-I  of  an  occurring  vertical  prism  iPogg.,  cxviL  650,  lfef'»2) 
120",  and  v.  Rath  (Ber.  uied.  Ges.  Bonn.  201,  lf62)  121°  24'.  Blum  states  that  the  prism  /  i« 
the  most  common;  it  is  vertically  striated,  and  those  etriations  are  formed  of  planes  of  the  other 
vertical  prisms  measured  by  him ;  measurements  onlv  approximations.  Schrauf  and  Blum  make 
the  angle  l-C  A  1-1=85%-  Fuchs  (B.  H.  Ztg.,  xxi.  198),  84i°;  and  v.  Rath,  84**  34'.  In  fig.  .011 
the  plane  o  is  in  the  same  vertical  zone  with  a;  and  if  o  is  made  the  plane  1  (as  done  by  Brooke 
and  Miller),  n  is  2-2,  aud/B-3.  B.  and  M.  obtained  in  their  measurements  for  i-i  on/  n,  o,  \:i^' 
14',  148°  41',  and  123"  :^1'  (PhlL  Mag.,  III.  19,  178);  ^nd  Grailidi  and  Lang,  for  the  same  (Btr. 
Ak.  Wien,  xxvil  v5},  153'  5(1',  14.3"  87',  124°  10'.  The  latter  give  for  their  calculated  rebulia, 
153"  18f ,  142°  69V,  125J°  821'.  The  prism  i-'J,  which  has  the  angle  102**  34',  may  be  that  homo- 
logous with  /of  baritc;  in  this  case  the  brachjdiagonal  above  would  be  the  macrodiagouaL 

Alt. — Absorbs  moisture  and  changes  to  gypsum.  Extensive  beds  are  sometimes  thus  altered 
in  part  or  throughout,  as  at  Bex,  in  Switzerland,  where,  by  digging  down  60  to  luo  ft.,  the 
unaltered  anhydrite  may  be  found-  Sometimes  specimens  of  anhydrite  are  altered  between  the 
folia  or  over  the  exterior.    Also  altered  to  quartz  and  siderifce. 

633.  ANGLESmi.  Vitriol  de  Plomb  Monnelj  Syst.  Min.,  371,  1779.  Plumbum  acido  vitriolioo 
minerahsatum  Bergnu^  Sciagr.,  116,  1782.  Lead  mineralized  by  vitriolic  acid  Witheringj  TrL 
Bergm.  Sciagr.,  1783.  Lead  m'ineralized  by  vitriolic  acid  and  iron  (on  I.  Auglesea  "iu  immeose 
quantities ")  Wiiheringy  ib.  Vitriol  de  Plomb  (fr.  Andalusia)  Pnmstf  J.  de  Phys.,  xxx.  394, 
1787.  Bleigbs  (fr.  the  HArz)  Lasius,  Beob.  Harzgeb.,  iu  355,  1789.  Nat  Bleivitriol  Karskn, 
Tab.,  24,  1791.  Lead  Vitriol,  Sulphate  of  Lead.  Vitriolbleierz  Germ,  Plomb  sulfate  Fr. 
Angleslte  Bead.,  Tr.,  ii.  469,  1832.  Sardinian  BreUh.,  B.  H.  Ztg.,  xxiv.  320,  1866,  xxv.  194, 
1866. 

Orthorhombic.  7  A  7=103°  43^';  O  A  l-i=121°  20}',  Kokscharof; 
a:b:  c-=l-f)4223  :  1  :  1-273634.  Observed  planes:  0;  vertical,  7,  i-l,  i'l. 
t-2,  i--f,  H,  f2,  i-3,  i-f, ;  domes,  ^-l^  i-l;  ^-^,  i-?,  1-2,  3-7;  octahedral,  },  \ 
h  i,  i,  2;  H,  1-2 ;  2-1  ;  f  2,  f  2,  U,  2-2,  1-3,  fS  ;  1-4,  2-4 

0  A  H=i4o°  37'         oa  yi=ur  iv         o  a  1=115^  35^' 

(?  A  1-1=127  48  0  A  3-1=104  30         '       C>AJ=133  46 
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(?  A  2=103°  28' 
2-iA/=14152 
f-I  A  1-2=158  34 
w  A  4^=139  23 
t.tA/=138  8 
/Ai-2=163  18 
/Ai-2=160  38 


/Ai.S=Ur  8' 
/A  1  =  154  24^ 
/A  2=166  32 
14  A  1-2=153  17 
1-i  A  2-4=156  44 
1  A  1-2=151  32 
1  A  H=1^S  37 


1  A  f  1=147°  25' 
l-i  A  1-i,  top,=75  35J 
1-z  A  1-I,ov.i-I,=104  24i 
A-lAi-I,  top,=101  14 
t-2  A  i-2,  front, =137  8 
i-2  A  i-2,  ov.  i-i,  =  115  1 
i'i  A  t-S,  ov.  i-i,=134  0 


613 


6U 


512 


^^ 


Fhenizrille. 


616 


fijl 


i/ill 

i  ill 

i    :  •  : 


.i-A'ri 


Angl( 


Siegeu. 


Crystals  sometimes  tabular ;  often  oblong  prismatic,  and  in  the  direction 
of  either  of  the  axes ;  as  the  vertical  axis  in  f.  515 ;  tlie  macrodiagonal  in 
f.  512,  516 ;  tlie  brachydiagonal  in  f.  513 ;  also  thick  and  short,  as  in  f.  514 ; 
al^io  sometimes  in  octahedral  forms,  more  or  less  modified,  made  princij)ally 
of  planes  1-2,  as  in  f.  517 ;  or  of  planes  1 ;  or  1-5,  or  1-4.  Cleavage :  /,  0, 
but  internipted.  The  planes  y  and  i-i  often  vertically  striated,  and  ^t 
horizontally.  Also  massive,  granular,  or  hardly  so.  Sometimes  stalactitic. 
II.=2-75--3.  G.=6-12^6-39;  6-35,  Phenixville,  Smith.  Lustre  highly 
adamantine  in  some  specimens,  in  others  inclining  to  resinous  and  vitreous. 
Color  white,  tinged  yelloAV,  gray,  green,  and  sometimes  blue.  Streak 
uncolored.     Transparent — opaque.     Fracture  conchoidal.     Very  brittle. 

Oomp-— ^b§=:Sulphurio acid  264,  oxyd  of  lead  73-6=100.  Analyses :  1,  2,  Klaprotli  (Beitr. 
ia  162);  8,  Stromeyer  (Unters.,  226);  4,  Tliomson  (Min,  i.  559);  6,  J.  L.  Smith  (Ann.  J.  ScL,  II 
XX.  244): 
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§  i'b  Fe  ft 

J.  Wanlockhead  25*75  70-50  2-25=98-50  KlaprotlL 

2.  Anfflesea  24-8  71-0  10  2  0=98  8  Klaproth. 

3.  ZeUerfeld  26(n*  72-47  Pefl«0  09  0-51,  Sin  0m.7=99-23  Strom. 

4.  Leadhills*  25-65  74-05  0-.SO=100  Thomaon. 

6.  PhenixvUle  (1)  2«-69      78*26  ,  Si  0-2«»= 9996  Smith. 

P3rr.,  etc. — ^B.B.  decrepitates,  fuses  in  the  flame  of  a  candle  (F.  =  r5;.  On  charcoal  in  O.F 
fuses  to  a  dear  pearl,  which  on  cooling  becomes  miik-white ;  in  R.F.  is  reduced  with  eSbrTGSoence 
to  metallic  lead.  With  soda  on  charcoal  in  R.F.  gi\reR  metallic  lead,  and  the  soda  is  absorbed  bj 
the  coal :  when  the  surface  of  the  coal  is  removed  and  placed  on  bright  silver  and  moistened  with 
water  it  tarnishes  the  metal  black.  Difficultly  soluble  in  nitric  acid.  Soluble  in  citrate  of  ammo- 
nia (J.  L  Smith).  Soluble  in  22,816  parts  of  water  of  IT  C  (Frosenius).  Soluble  1  part  in  30,0(32 
of  water  (Rodwell). 

Obs.— Thi3  ore  of  lead  was  first  observed  hy  Monnet  as  a  result  of  the  decomposition  of  gale- 
nite,  and  it  is  often  found  in  its  cavities.  At  Leadhills  it  occurred,  occupying  the  cubical  cavities 
of  galenite,  or  disposed  on  the  surface  of  the  ore ;  and  this  locality,  and  also  that  of  Wanlock- 
head, formerly  afforded  large  and  beautiful  crystals,  some  transparent  and  several  inches  in 
diameter.  First  found  in  England  at  I'arrs  mine  in  Anglesea.  Occurs  also  at  Melanoweth  in 
Cornwall ;  in  Derbyshire  and  in  Cumberland  in  crystals ;  Clausthal,  2iellerfeld,  and  Giepenbacfa,  iu 
the  Harz ;  near  Siegen  in  Prussia ;  Schapbach  in  the  Black  Forest,  Badenweiler  in  Breisgau ; 
and  in  Sardinia  in  small  but  perfect  transparent  crystals;  Fondon  in  Granada:  massive  in 
Siberia,  Andalusia,  Alston  Moor  in  Cumberland ;  in  Australia,  whence  it  is  exported  by  the  too 
to  England. 

In  tlie  United  States  it  occurs  in  large  crystals  at  Wheatley*s  mine,  Phenixville,  Pa.  (f.  512,  513, 
514) ;  less  well  crystallized  iu  Missouri  lead  mines;  at  the  lead  mine  of  Southampton,  Mass. ;  at 
Bossie,  N.  Y. ;  with  galenite  at  the  Walton  gold  mine,  Louisia  Co.,  Va. 

Named  from  the  locality,  An^esea,  where  it  was  first  found  by  Dr.  Withering. 

For  recent  papers  on  cryst.,  Kokscharof,  Min.  Bussl.,  i.  34,  ii.  1(57,  iii.  243,  elaborato;  v.  Lang, 
Ber.  Ak.  Wien,  very  elaborate ;  Zepharoyich,  Ber.  Ak.  Wien,  v.  i,  86s*. 

Sardinian  is  distorted  anglesite  from  Monteponi  in  Sardinia,  with  which  Richter  found  it  tc 
agree  in  composition;  G.=6-380— 6*«92;  H.=3--3-6;  white  and  like  anglesite  in  lustre.  Breit- 
haupt  makes  it  hemidomatic  (monoclinlc  or  hemihodral^ ;  and  found  for  the  fundamental  prism  the 
angle  101°  52' ;  and  says  that  the  bisectrix  of  the  optical  angle  is  normal  to  a  plane  tni mating 
an  edge  of  the  fundamental  prism,  and  not  to  the  base  as  in  anglesite.  The  optical  fact  stated 
shows  that  t)ie  prism  is  normally  orthometric ;  and  if  the  plane  referred  to  be  made  the  ba:9e 
(or  plane  0)  then  the  mineral  agrees  with  anglesite,  both  crystallographically  and  optically.  The 
so-called  fundamental  prism  is  prism  ^-i  of  anglesite,  which  has  the  angle,  as  above  given,  101' 
14'.    The  form  approaches  fig  5 1 6  above. 

Alt. — Anglesite  occurs  altered  to  oerussite  (^bC):  also  to  a  hydrous  anglesite,  according  to 
Breith. 


684.  ZIKK03ITE.    Zinkosit  Breith.,  B.  H.  Ztg.,  zL  100,  1853.    Anhydrous  Sulphate  of  Zinc. 

According  to  Breithaupt,  this  sulphate  occurs  at  the  mine  of  Barranoo  Jaroso  in  the  Sem 
JJmagrera,  Spaui,  in  crystals  isomorphous  with  anglesite  and  barite.    Doubtful    Q. =4*831. 

S36.  LEADHILLmi.  Plomb  carbonate  rhomboidal  Bourn.,  Cat.,  p.  843,  1817.  Sulphato- 
tricarbonate  of  Lead  Brooke,  Ed.  Phil.  J.,  iii.  117,  1820.  Leadhillite  Beud,,  Tr.,  \L  866,  1832. 
Bleisulphotricarbonat,  Temarbleierz,  Weiss,    Psimythit  Giocker,  Syn.,  266,  1847. 

Orthorhombic.  /A  7=103^  16',  O  A  1-1=120°  W;  a:b:  ^=1-7205  : 
1  :  1-2632.  Observed  planes  as  in  f.  518,  with  also  i-2  replacing  edge 
between  /and  i-^.  Heraihedral  in  /and  some  other  planes  ;  hence  mon- 
oclinic  in  aspect,  or  rhombohedral  when  in  compound  crystals. 

0  A  f  i=150°  10'  U  A  f  i=156°  27'        U  A  /=128°  22^ 

O  A  i=126  11  a  A  1-2=128  14  il  A  i-5=lll  36 

f-i  A  1-1=119  50  a  A  i=lll  30  a  A  i^=90 
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Cleavage :  i-i  very  peifect ;  i-i  traces.  Twins,  f.  520, 
521  (drawn  wdth  t4  as  top  planej,  consisting  of  3 
crystals ;  composition-face,  l-l  (see  f.  522)  ;  also  par- 
allel with  /. 

H.=2-5.  G.= 6-26— 6-44.  Lustre  of  i-l  pearly, 
:>ther  parts  resinous,  somewhat  adamantine.  Color 
w'hite,  passing  into  yellow,  green,  or  gray.  Streak 
ancolored.  Transparent  —  translucent.  Conclioidal 
i-acture  scarcely  obsor  7  able.     Rather  sectile. 

Oomp. — l*bS+3  l*b  C=:Sa]phate  of  lead  27-45,  carbonate  of  lead  72-55=100.     Analyses 
,  Berzeliai}  (Jahreab.,  iii.  134);  2,  Stromeyer  (GeL  Anz.  Gott,  113,  1825): 

1.  LeadhiUs      l^bS  28-7        th  C  71  0=99-7  BerzeUus. 

2.  **  28-3  72-7=100  Stromeyer. 

Pyr.,  etc. — ^B,B.  intumeBoes.  fuses  at  1  -5,  and  turns  yellow ;  but  white  on  cooling.  Easily 
»luced  on  charcoal  With  soda  affords  the  reaction  for  sulphuric  acid.  Effervesces  briskly  in 
itric  acid,  and  leaves  white  sulphate  of  lead  undissolved. 

Obft. — This  ore  has  been  found  at  Loadhills,  with  other  ores  of  lead ;  aUo  in  crystals  at  Bed 
ill,  CTiimberland,  and  near  Taunton  in  Somersetshire.  Grenada  is  also  stated  to  be  a  locality  of 
.  and  the  island  of  Serplio,  Grecian  Archipelago.  The  crystals  seldom  exceed  an  inch  in  length, 
id  are  commonly  smaller.  Reported  by  C.  U.  Sliepard  (Am.  J.  Sci.,  U.  xv.  446)  from  Ncwberg 
tstrict,  8.  C,  but  there  is  some  doubt  as  to  the  locality ;  also  from  the  Morgan  silver  mine,  Spar- 
nburjg  District,  S.  C. 

Brooke  and  Miller,  who  show  that  the  form  of  leadhillite  is  orthorhombic,  make  the  prism  ^i  (of 
iC  -iO)  the  fundamental  vertical  prism,  and  appear  to  regard  the  spedes  as  related  to  aragonite. 
le  fact  that  the  twins  are  not  formed  parallel  to  the  faces  of  this  prism  (as  they  should  be  if 
e  prism  ^'i  were  homologous  with  the  aragonite  prism),  and  the  dose  approximation  in  angld 

auglesite,  shotm  above,  besides  other  reasons,  have  led  the  author  to  adopt  the  position  of  Uie 
^stsds  here  given,  which  exhibits  the  anglcsite  relation.  Susannite  (rhombohedral)  and  leadhil- 
i  (orthorhombic)  are  mutually  dimorphs,  and  so  also  are  dreolile  and  anglesite.  Now  susannite 
d  dreelite  are  nearly  identical  in  angle ;  and  therefore  leadhillite  and  anglesite  must  be  e^aally 
^ted.  Since  in  susannite  the  sulphuric  acid  dominates  over  the  carbonic  acid,  and  impresses  on 
i  lead  salt  its  character  (or  the  form  of  the  sulphate),  the  same  should  be  the  case  with  its  oor- 
atc  leadhillite — this  spedes  being  the  very  same  chemical  compound.  (See  on  this  subject, 
1  J.  ScL,  II.  xviii.).  The  hemihedrism  of  the  species  gives  origin  to  the  peculiar  rhombohe^ 
i\  aspect  of  the  twins.  The  angles  of  these  twins  are  near  tiiose  of  susannite.  Fig.  1  i»- 
-tly  from  Siohs,  with  other  occurring  planes,  and  is  introduced  to  show  the  relations  of  thei 
nes  in  tlie  position  of  the  crystal  adopted. 
>n  cryBtalUzation,  Haidinger,  Ed.  Phil  Trans.,  x.  217 ;  B.  &  M.^  Min.,  563. 

15.  O^AX^DONTTB.    Cupreous  Sulphato-Garbonate  of  Lead  Brooke,  I^.PhiLX,  ilk  117^. 
1820.    Caledonite  Bead.,  Tr^  ii.  367,  1832. 
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Orthorhombic.    /A  7=95^  O  A  1-^=123^  9' ;  « :  J :  c^V&SU :  1 : 1-0913. 

Observed  planes  as  in  the  annexed  figure. 

0  A  14=125°  29',  0  A  2-1=108°  5',  O  a  |= 
125°  50',  0  A  1  =  115°  43',  /A  i4=132°  30', 

1  A  1,  5yr.,=105°  and  96°  45'.  Cleavage :  7 
and  O  indistinct,  t4  more  obvious.  Crjstala 
sometimes  large ;  usually  minute ;  occasion- 
ally in  divergent  groups. 

H.=2-5--3.  Ct.=6*4.  Lustre  resinous. 
Color  deep  verdigris-  or  bluish-green  ;  inclin- 
ing to  mountain-green  if  the  crystals  are  deli- 
cate. Streak  greenish-white.  Tmnslucent. 
Fracture  uneven.     Hather  brittle. 


Oomp. — Sulphate  of  lead  oombined  with  carbonate  of  oopper  and  lead.    Analysis  b^  Brookfl 

l»b  8  65-8  th  C  82-8  Cu  C  11-4=  100  Brooke, 

correBponding  nearly  to  8  f  b  5  +  2  l^b  C+6u  C,  or  H  Cu  C 

Pyr.,  etc. — B.B.  on  charcoal  easily  reduced.  Partially  soluble,  with  a  slight  effervescence,  in 
nitric  acid,  leaving  a  residue  of  sulphate  of  lead  (Brooke). 

Obs.— Occurs  at  Leadhills,  Scotland,  accompanying  other  ores  of  lead,  in  crystals  with  linarite: 
at  Red  (rill  in  Cumberland ;  also  at  Retzbanya  in  Hungary ;  Tanue  in  the  Harz.  Said  to  ooeu] 
at  Mine  la  Motte,  Missouri.    The  above  figure  is  by  Brooke  of  a  Leadhills  crystal 

637.  DRBBUTE.    Dr^lite  2>tf/^^noy,  Ann.  Ch.  Phys.,  Ix.  102,  1835.    Dreeit  Glod^r^  Syn., 

261,  1847. 

Rhombohedral.  li  A  jB=93°  or  94:°.  Cleavage :  rhombohedral,  in 
traces. 

H.=3-5.  G.=3'2— 3*4.  Lustre  pearly ;  splendent  on  a  surface  of  frac- 
ture.    Streak  and  color  white. 

Comp.— Ca  S  +  8  fia  S.    Analysis  by  Dufrenoy  0.  c) : 

:6a§  61-73     OaS  14-275     Ca 0  8-05     §19-71     Xl  2*405     Ca  1-52    ft  2-31=100. 

Obs. — In  small  unmodified  crystals,  disseminated  on  the  surface  and  in  the  cavities  of  t 
quartzose  rock,  at  Beaujeu,  France.  Dept.  of  the  Rhone ;  also  at  Badenweiler  (Badeo). 

Named  by  Dufrenoy  after  Mr.  do  Dree,  a  liberal  patron  of  science. 

Thomson  has  analyzed  another  compound  of  the  sulphates  of  baryta  and  lime  (Min..  L  106^, 
consisting  of  71*9  of  the  former  to  28- 1  of  the  latter;  it  was  from  Ilarrowgate  in  Yorkshire. 


638.  8U8AMNITS.    Sulphato-tricarbonate  of  Load  pt  (fr.  Susanna  mine,  ijoacmois)  Hrvoke, 
Ed.  N.  PhiL  J.,  iii.  117,  138,  1827.    Suzannit  HaieL,  Handb.,  306,  1845. 
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Khombohedral.  B  A  R=W,  O  A  ^=128°  3' ; 
a= 1-1062.  Observed  planes :  -2,  0,  i,  2,  4,  -1-4. 
0  A  2=111°  13',  0  A  4=101°  30',  2  A  2=72°  3«V. 
Cleavage  :  O  easily  obtained. 

H.=2"5.  G.  =  6-5-- 6*55.  Lustre  resinous — 
adamantine.  Color  white,  green,  yellow,  brown- 
ish-black.    Streak  nncolored. 

Oomp. — Same  as  for  leadhillite.    Analysis  by  Brooke  (L  c): 
Sulphate  of  lead  27*6,  carbonate  of  lead  72*5. 
Xirystals  &om  Nertscbinsk,  analyied  by  Kotschubey,  haviDg  O. 
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=6*526 — 6*65,  a  ad  therefore  probably  susanoite  rather  thaa  leadhillite,  afforded  him  (Kokscb. 
Min.  RuasL,  76,  1863)  l»b§  27-n6,  Pb  C  74-26=101-Hl ;  and  PhQ  26-91,  l^bC  72-87=99-78. 

Oba. — In  attached  crystals  at  the  Susanna  mine,  Leadhills  in  Scotland ;  at  Moldawa  in  Hiin< 
gary ;  Nertschinak  in  Siberia.  Formerly  referred  to  leadhillite,  the  compound  crystals  of  which 
it  resembles. 

The  rbombohedron  R  of  susaimite.  as  it  is  assumed  by  Haidluger,  equals  very  nearly  -2  of  dree* 
lite,  which  it  is  here  made. 

639.  CONNEIiLITIi.  Copper  Ore  of  an  azore  bine  color,  composed  of  needle  crystals  (fr. 
Wheal  ProTidence)  Rasldeigh,  Brit.  Min.,  ii  18,  pL  12,  f.  1,  6,  1802.  Sulphato-chloride  of  Coppef 
Qmnek  Rep.  Brit.  Assoc.,  1847.    Connellite  Dana^  Min.,  628,  1860. 

Ilexjigonal.  0  A  1=126°  50' ;  a=l-1562.  Observed  planes 
as  in  the  annexed  figure.  From  the  measurements  of  Maske- 
iyne,  2^= J^3-^.  Crystals  slender,  or  acicular ;  like  f.  52G  ;  and 
also  hexagonal  prisms  (i-2),  with  the  pyramid  1. 


1  A  1,  ov.  summit, =73° 
1A/=143  10 
lAl,  adj.,=  132  50 
lAi-2=133  53 
t^Ai^;'=163  50 


40'  w^w"=:lZr  W 

r/;Ai.2=156  2 
w  A  7=166  54 
w  A  1=152  37 
/Ai-2=150 


Lustre  vitreous.     Color  fine  blue.     Translucent. 


Wheal  UniUyT 


Crmp. — ^Prom  trials  by  Connell,  contains  oxyd  of  copper,  sulphuric  add,  and  chlorid  of  copper, 
Aiid  supposed  to  be  a  compound  of  a  sulphate  and  chlorid  of  copper. 

Easily  soluble  in  nitric  or  muriatic  acid. 

Oba. — In  Cornwall,  at  Wheal  Unity  and  Wheal  Damsel,  in  slender  crystals,  not  oyer  7^17  in. 
ji  diameter  and  -^  in.  thick ;  Maskelyne,  Phil.  Mag.,  IV.  xx7.  39,  whence  the  above  figure. 


64a  aLAUBBRITE. 


Qlauberite  Brongniart^  J.  d.  M.,  xxiii.  6, 1808. 
Handb.,  270,  1826. 


Brongniartin  v.  Leonh, 


MonocKnic.  C=68°  16',  /  A  7=83°  20',  O  A  14=136^ 
30' ;  a:b:  c= 0*8454  :  1  :  0*8267.  Observed  planes :  0 ; 
vertical,  ly  iri;  hemidomee,  2-i,  f-i ;  henaioctahedral,  ^,  J, 
1,3,-1;  3-3. 
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O  A  i-i=lll°  44' 
O  A  1=136  49 
O  A  3=88  57 
O  A  7=104  15 


-1  A -1=116°  20' 

1  A  1=95  22 
3-3  A  3-3=136  8 


Cleavage :  O  perfect. 
H.=2-5— 3.     G.=2-64-2-85.    Lustre  vitreous.    Color 

file  yellow  or  ^ay ;  sometimes  brick-red.     Streak  white, 
racture  conchoidal ;  brittle.     Taste  slightly  saline. 

VaTd — ^The  above  angles  are  fVom  Brooke  &  Miller.  Senarmont  found  (Ann.  Ch.  Phys.,  Ill 
mn.  157)/A/=8'r  86-83''  15',  Oa  lizrlS?"  87',  0a8=89''  6',  Oa/=104"*  62'-.106"  17', 
-1  /^  •1  =  116'*  18'-U6°5i',  3-3  A  8-8=186"  20'. 
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Oomp.— (^  ]$ra+^  Ca)  S=SalpbatA  of  soda  51*1,  sulphate  of  lime  48*9=100 ;  or,  Snlphnnc  add 
5*7*5,  lime  20i,  soda  22*4.  Analyses:  1,  Brongniart  (1.  c.):  2,  t.  Kobell  (Gel.  Anz.  Miindiea, 
Jalirb.  Hin.  1846,  840);  8,  y.  Hauer  (Ber.  Ac,  Wien);  4,  Hayes  (J.  Xat  H.  Soa  Best,  W.  498); 
5,  Ulex  (Ann.  Oh.  Pharm.,  Ixx.  51);  6,  Pisani  (0.  R.,  11.  731): 

S  6a    .  Sfa  01  Pe 

1.  Villa  Rnbia  56*5  202  283  =100  Brongniart 

2.  Berchtesgaden        5729  21*04  21*27  =9»*60  KobelL  * 

8.  Ischl  67o2  20-37  2187  0  31  =10u07  Hauer. 

4.  Tarapaoa  57*22        2068        21*32       014=99'36  Hayes. 

5.  »*  550  19-6  21*9         ^,  B  3-5=1  Oo  Ulex. 

6.  Varengeville  Sfa  S  50*60        Oa  5  48*78        clay  0*40=99-68  PisanL 

No.  5  was  mixed  with  some  ulexite ;  No.  6  was  brick-red,  friable,  and  resin-like. 

Pyr.,  etc. — B.B.  decrepitates,  turns  white,  and  fuses  at  1*5  to  a  white  enamel,  coloring  the 
flame  intensely  yellow.  On  charcoal  fuses  in  O.F.  to  a  clear  bead;  in  R.F.  a  portion  is  absorbed 
by  the  charoo^  leaving  an  infusible  hepatic  residue.  With  soda  on  charcoal  gives  the  reaction  foi 
sulphuric  add.  Soluble  in  muriatic  add.  In  water  it  loses  its  transparency,  is  partially  dissolved, 
leaving  a  residue  of  sulphate  of  lime  and  in  a  large  excess  this  is  completely  dissolved.  On  long 
exposure  absorbs  moisture  aud  falls  to  pieces. 

Obs. — In  crystals  in  rock  salt  at  YilLa  Rubia,  near  Ocana,  in  New  Oastile;  also  at  Aussee,  in 
Upper  Austria;  in  Bavaria;  at  the  salt  mines  of  Vic,  in  Prance  (Oa/=104°  11',  Dufr.);  at 
Varengeville,  near  Nancy,  a  red  variety  in  salt  with  polyhalite  and  anhydrite;  and  at  Borai 
Lake,  Oalifornia,  in  blue  day,  at  a  depth  of  40  ft.,  having  been  obtained  in  an  Artesian  boricg. 
Province  of  Tarapaca,  Peru  (affording  the  above  figure  and  Senarmont^s  angles),  with  ulexite. 

Artii— Ou  the  artificial  preparation  of  glauberite,  J.  Fritzsche,  J.  pr.  Oh.,  Ixxii  291.  On  cryst, 
Benarmont,  Ann.  Oh.  Phys.,  IIL  xxxvL  157. 

641.  liANARKITB.  Sulphato-Oarbonate  of  Load  Brooke,  Ed.  Phil  J.,  iil  1 17, 1 820.  Lanari^ite 
BeucL,  Tr.,  iL  366,  1832.  DioXylith  BreUh.,  Ohar.,  1832.  Kohlenvitriolbleispath,  Halbvitriol- 
blei,  Germ, 

Monoclinic.    /A  7=85^  48' ;  i-i  A  i-^,  froiit,=49°  50',  Greg ;  O  A  -1-/ 

=120°  45'.     Plane  i  k  usually  rounded,  and  the 
629  crystals  aggregated  lengthwise,  and  seldom  dis- 

tinct    Cleavage  :  0  perfect ;  -1-i  less  perfect. 


-It  y^    Laminee  flexible  as  in  gypsum. 

H.=2-2-5.  G.=6-3-7;  6-3-6-4,  Thorn- 
son.  Lustre  of  the  cleavage-face  pearly ;  other 
parts  adamantine,  inclining  to  resinous.  Streak 
white.  Color  greenish-white,  pale  yellow,*or 
gray.     Transparent — ti*anslucent. 

Oomp.— l»bS  +  i»bC=Sulphate  of  lead  53-15,  carbonate  of  lead  46*85.  Analyses:  1,  Brooke 
(la);  2,  Thomson  (PhiL  Mag.,  IIL  xv.  402): 

1.  Carbonate  of  lead  46  9  Sulphate  o^  lead  531=100. 

2.  "  "    4a04  "  »*    43-96=100;  G.=6-3197. 

Pyr.,  etc. — B.B.  on  charcoal  easily  leducod.  Partially  dissolved  in  nitric  add  with  efferves 
cence.  leaving  a  residue  of  sulphate  of  lead  (Brooke). 

Obs. — ^At  Leadhills,  Lanarkshire,  Scotland,  with  caiedonite  and  susanuite ;  of  very  rare  occor 
rence.    Massive  in  Siberia,  and  at  Tanne,  in  the  Hans;  at  Biborweier,  Tyrol 

642.  CROCOITB.  Nova  minora  Plumbi  J,  O.  Lehman,  Acad.  Petrop.,  1*766;  Pallas,  Yoyvifnes. 
1770,  il  235.  Minora  Plumbi  rubra  WalL,  Min.,  1778.  Bothes-Bleierz  Wem.,  Auss.  Kenns. 
296,  1774.  Plomb  rouge  Macquari,  J.  de  Phys.,  xzziv.  1789 ;  Vattqudin,  Bull  Soc.  Philomath., 
and  J.  de  Fhys.,  xlv.  398,  1794,  xlvl  152,  811, 1798.    Plomb  chromat^  iT,  Tr.,  iii  1801.    Chro- 
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flute  of  Lead.  Ghromsaures  Blei,  Bleichroniat,  Ghrombleispath,  Genh.  EaUodirom  Eaurni^ 
Handb^  1086,  1813.  Crocoise  Beud.,  Tr.,  u.  669,  1832.  Croooisit  v.  Kob.,  Grundz.,  282,  1838 
"KxoYokt  BmQu,  Handb.,  iu  262,  1841. 
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Monoclinic.  C=zir  27',  I^  7=93°  42',  O  A  1-1=138°  10' ;  a  :  J  :  c= 
0-95507  :  1 :  1*0414,  Dauber.  Ob- 
served '  planes :  O,  not  common  ; 
vertical,  /  (common),  i-i,  i-i  (not 
common),  i-3,  i-2,  i-t,  i-| ,  ?  i-| ,  i-i, 
?«4;  clinodomes,  i-t,  1-i,  ?|-l,  24; 
lieraidomes,  6-i,  5-^',  4-i,  ?  J-i,  3-i, 
?fi,  H  -8-i,  -6-i,  ?-5-i,  -4-^,  -f -i, 
-1-4  ;  orthodi agonal  hemipvra- 
mids,i,t,  l,-l,^,?-f,-^,?-|;-2, 

-3,-t;«4*,-iHJ;^?;  -3-*; 

-3-};'^H;  2-2,  -8-2,  -1-2,  3.i^ 
(=^3-2);  3-i^;  5-f ;  ^-J^a ;  f3, 
f  3,  3-3, 1-3,  0-3,  9-3,  -12-3  ;  -4^ 

?H,  ^,  -2-4;  Hi  IH;  1-5,  S-5;  3-6;  ?f7,  -7-7;  -8-8;   9-9,  -9-9; 
-11-11 ;  -*^/ ;  17-34 ;  clinodiafijonal  liemipyramids,  ?  3-i,  |-i^,   5"^?  "2"^  > 

+i;  ?H;  H;  -14;  -¥-l;  -f*;  M;  4-5;  ?i^20. 


Urala. 


Urals. 


BrazU. 


/Ai.l=133°9' 
(?Ai-i=102  33 


O  A  2-1=118°  1' 
i-iAi-i=56  10 


-1  A -1=119°  12' 
1  A  1=107  38 


Surface  /  streaked  lon- 
Also  imperfectly  colum- 


Cleavage :  I  tolerably  distinct ;  O  and  i-i  less  so. 
gitudinally  ;  the  faeces  mostly  smooth  and  shining. 
nar  and  granular. 

H.=2*5— 3.  G.=5*9— 6-1.  Lustre  adamantine — vitreous.  Color  vari- 
ous shades  of  bright  hyacinth-red.  Streak  orange-yellow.  Translucent. 
Sectile. 

Var. — Dauber  gives  the  following  observed  angles  for  a  large  number  of  crystals  from  BrasH, 
Urals,  and  the  Philippines  (Ber.  Ak.  Wien,  zlii.  17,  L860)  : 


I(m)  A  /(m) 
I{m)  A  -1  (0 
-1(0  A -1(0 

0(c)Al-i(2) 
0(c)A3^(«) 
0(c)  A /(m) 


Brazil 
93''17'-93**43' 
146  36-145  46 
119  29-118  53 


Urals. 

93'=22'-98*'46' 
146  4—145  51 
119  20-118  66 
138  14-138  9 

97  44—97   35 


Philippines. 
93°  30-93-57' 
146  27—145  40 
119  20-118  52 


99  11-99 


Prom  his  numerous  exact  measurements  he  deduces'  for  the  angle  C>  or,  the  inclination  of  the 
axis,  in  the  Brazilian,  77^  14'  23" ;  the  Uralian,  77**  31'  20"  j  the  Philippine,  77'  23'  27".  Kupffer 
made  this  angle  78*^  1';  Brooke  &  Miller.  77*"  56';  Haidinger  obtained  from  one  crystal  77°  10' ; 
and  by  deductions  ftt)m  other  measurements  of  4  crystals  77"  29'— 77'  67'. 

Dauber  gives  figures  of  (if\y-four  different  crystals.  The  Brazilian  have  usually  the  plane  4-i, 
and  an  extreme  variety  of  this  form  is  shown  in  f.  532.  One  form  from  the  Philippines  is  the 
fundamental  octahedron  1,  -1 ;  another  /,  -I,  or  /,  -1,  ir%  iu  slender  prisms ;  while  others  approach 
the  Uralian  in  form. 

Oomp.— ^b Or=0xyd  of  lead  68-9,  chromic  acid  3 11  =100.  Analyses:  1,  Pfaff  (Schw.  J., 
niil  72);  2,  Berzelius  (ib.,  xxiL  64): 


1. 
2. 


Or  31-78.S 
SI '50 


l»b  67-91 2=99-647  Pfaff. 
68-50=100  Berzelius. 
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Yauquelin  discovered  tlie  metal  tJiiromium  in  this  miners]  in  1*794  (L  a,  1794,  1798,  and  J.  d 
M.,  it  737). 

Pyr.,  etc— In  the  closed  tube  decrepitates,  blackens,  but  recovera  itsoriijinal  color  on  cooKnj 
B.B.  fuses  at  1'5,  and  on  charcoal  is  reduced  i6  metallic  lead  with  deflagration,  leaving  a  repidut 
of  chrome-oxyd,  and  giving  a  lead  coating.  With  salt  of  phosphorus  gives  an  emerald-green  bead 
in  both  flames.  Fused  with  bisulphate  of  potash  in  the  platinum  spoon  forms  a  dark  violet  mass, 
which  on  sohdifying  becomes  reddish,  and  when  cold  g^cnish-white,  thus  difiering  from  vaiuidi- 
nite,  which  on  similar  treatment  gives  a  yellow  mass  (Plattner). 

,Ob8.— First  found  at  Beresof  in  Siberia,  in  crystals  in  quartz  veins,  or  intersecting  gmei8«  or 
granite ;  also  occurs  at  Mursinsk  and  near  Kischne  Tagilsk  in  the  Ural,  m  narrow  vems,  traversing 
decomposed  gneiss,  and  associated  with  gold,  pyrite,  galenite,  quartz,  and  vauquellnite ;  in  Brazil, 
at  Congonhas  do  Campo,  in  fine  crystals  in  decomposed  granite;  at  Retzbanya  in  Hungary, 
at  the  mine  of  St  Anthony ;  Moldawa  in  Hungary ;  on  Luzon,  one  of  the  Philippines,  wheroe 
crystals  were  received  by  the  author  in  1 84'i,  from  £1  Senor  Bozas  of  Manila,  and  understood  to 
be  from  the  northern  peninsula  of  Luzon ;  according  to  Dr.  flochstetter,  at  the  mines  of  Labo, 
in  the  Province  of  North  Gamarines,  on  the  southeastern  peninsula  of  Luzon  (Dauber). 

This  species  was  first  noticed  by  Lehman  (L  c.).  The  name  Orocoite  is  from  ^06^,  saffron. 
Berthier,  in  1832,  gave  the  word  the  bad  form  Orocoise^  which  ^on  EobeU  altered  (to  make  it  con- 
formable to  ordinary  mineralogical  nomenclature)  in  1838,  to  Orocoisiie,  and  Breithaupt,  in  1841, 
to  Orocoite  (Krokoit),  and  v.  Kobell  also  to  this  last  mentioned  form  in  bis  later  works.  Haus- 
mann's  CcUhchrome  has  the  priority ;  but  as  the  name  is  a  poorer  one,  not  mineralogical  in  form, 
and  the  spedes  was  not  one  instituted  by  Hausmann,  we  allow  Orocoite  to  stand. 

643.  PHCENIOOOHROITE.    Melanochroit  Hermann^  Fogg.,  zxviiu  162,  1833.    Phoeniko- 
chroit  Ghcker,  Grundr.,  612,  1839.     Subsesquichromate  of  Lead  Tlumu     Phcenicit  Eaid.,  I 
Handb.,  504,  1845.  I 

Orthorhombic  ?  Crystals  usually  tabular,  and  reticularly  interwoveD. 
Cleavage  in  one  direction  perfect.     Also  massive. 

H.=3— 3-5.  G.=6-75.  Lustre  resinous  or  adamantine,  glimmering. 
Color  between  cochineal-  and  hyacinth-red  ;  becomes  lemon-yellow  on 
exposure.     Streak  brick-red.     Subtranslucent — opaque. 

Oomp.— f  b*  Cr'=Chromic  add  23-1 ,  protoxyd  of  lead  769 =100.  Analysis  :  Hermann  (Pogg^ 
zxviiL  162): 

Ohromicaoid  23-81  Protoxyd  of  lead  76-69=100. 

The  same  result  was  obtained  by  G.  Rose  (Jahrb.  Min.  1839,  575).  | 

Pyr.,  etc. — B.B.  on  charcoal  fuses  readily  to  a  dark  mass,  which  is  crystalline  when  ookL    In  1 
R.F.  on  charcoal  gives  a  ooating  of  ozyd  of  lead,  with  globules  of  lead  and  a  residue  of  chrome- 
oxyd.     Gives  the  reaction  of  chrome  with  fluxes. 

Obs. — Occurs  in  limestone  at  Beresof  in  the  Ural,  with  crocoite,  vauquellnite,  pyromorphite, 
and  galenite. 

Named  JfetanochroUe  by  Hermann,  from  ^«x,k,  blacky  and  ynnn^  color.  But  as  the  color  is  red, 
and  not  black,  and  the  name  is  therefore  false  to  the  species,  Glocker  changed  it  to  PhtBnicochn- 
ite,  fh>m  ^o(>i««/(,  deep  red^  and  -xpoti ;  and  in  this  he  is  followed  by  Ilausmann.  The  abbreviated 
form  pJuenicite  is  bad,  because  it  is  too  much  like  the  name  of  another  mineral,  phenacUe, 

644.  Vi^UQIJBUNITE.    Vauqueline  Ben.,  Afh.,  vi.  100,  1818.    Vauquelinite  Bert,  N.Syst 

Min.  Paris,  202,  1819.    Chromate  of  Lead  and  Copper. 

Monoclinic.     Crystals  usually  minute,  irregularly  aggregated.     Twins : 
annexed  figure ;  composition-face  a  plane  on  the 
^^^  acute  solid  angle  \  O  NO  (of  the  two  individuals) 

= 134°  30' ;  (9  A  a=149°  nearly.     Also  reniform 
or  botryoidal,  and  granular ;  amorphous. 

H.=2-5-3.  G.=5-5-5-78.  Lustre  adaman- 
tine to  resinous,  often  faint.  Color  green  to  brown, 
apple-green,  siskin-green,  olive-green,  ochr©-bix>wn. 
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liver-brown ;  sometimes  nearly  black.   Streak  greenish  or  brownish.   Faintly 
translucent— opaque.     Fracture  uneven.    Rather  brittle. 

Oomp.— Cu*  Or*4-2  Ph*  Sr«=(Cu,  Ph)*  Or'=0xyd  of  lead  61-4^  oxjd  of  copper  10-9,  chromic 
M!id  ^7-7= lOa    Anoijsia  by  Berzelius  (L  c.) : 

Or  28-88  Ph  60*87  Ou  10-80=100. 

P3rr.,  eto.— B3.  on  charcoal  slightly  uitumeBoes  aod  fuses  to  a  gray  submetallic  globule,  yielding 
at  the  same  time  small  globules  of  metal  With  borax  or  salt  of  phosphorus  affords  a  green 
transparent  glass  in  the  outer  flame,  which  in  the  inner  after  cooling  is  red  to  black,  accordhig  to 
tbe  amount  of  mineral  in  the  assay;  the  red  color  is  more  distinct  with  tin.  Partly  soluble  in 
nitric  add. 

Obs. — Occurs  with  crocoite  at  Beresof  in  Siberia,  generally  in  mammOlated  or  amorphous 
masses,  or  thin  crusts ;  also  at  Pont  Qibaud  in  the  Puy  de  Dome ;  and  with  the  crocoite  of 
Brazil 

At  the  lead  mine  near  Sing  Sing  it  has  been  found  by  Br.  Torrey  in  green  and  brownish-gteen 
mammillary  concretions,  and  a\ao  nearly  pulverulent ;  and  at  the  Pequa  lead  mine  in  Lancaeter 
Oa,  Pa^  in  minute  crystals  and  radiated  aggregations  on  quartz  and  galenite,  of  siskin-  to  apple* 
green  color,  with  cerussite. 

Named  after  Yauquellu,  the  discoyerer  of  the  metal  chromium,  and  also  the  first  one  to  notice 
the  crystals  of  this  species  (J.  d.  M.,  No  VI.  I  160), 

Jolm  oescribes  a  greenish  or  brownish  chromo^hoapIuUe  of  lead  and  copper  (chromphosphorkup- 
ferbleispath)  from  Beresof,  Siberia,  as  occurring  in  small  crystalline  concretions,  having  the  surface 
covered  with  capillary  prisms ;  U.=2— 3;  opaque  to  subtransluoent ;  fracture  uneven;  powder 
duU  greenish.  Analysis  afforded  (Jahrb.  Min.  1845,  67)  Pb  Or  46*C,  Pb  19*0,  Ou  11*20,  F  410, 
Cr  7 '50,  manganese  <r.,  ^  1*78,  impurities  11*42.  To  a  large  extent  soluble  in  nitric  or  muriatic 
add.     It  is  probtibly  only  an  impure  vauquelinite. 

645.  JosSAiTE  BreUh.  (B.  H.  Ztg.,  xvii.  64^  1858).  From  Beresof,  occurring  in  small  orange- 
yellow  crystals  with  yauqueliuite.  Described  as  orthorhombic,  with  /  A  /=  llo''— 118",  and  traces 
of  prismatic  cleavage;  the  lustre  between  vitreous  and  waxy;  streak  duU  yellowish- white ;  H.= 
3-ti:  G.=5-2.  According  to  Plattner,  it  gives  the  reactions  of  chromic  acid  and  oxyda  of  lead 
and  zinc. 

646.  I»BTTXOITB.    Pettkoit  A.  Paulinyi,  Jahrb.  Mm.  1867,  457. 

Isoinetric.  Common  form  the  cube ;  also  f.  6,  and  f.  6  with  planes  of 
the  dodecaliedron.     Cleavage :  none  distinct. 

H.=2-5.  Lustre  bright.  Color  pure  black.  Streak  dirty  greenish. 
Fracture  uneven.     Taste  sweetish. 

Oornp.-— An  add  sulphate  of  iron;  0.  ratio  for  f'e  :  Pe  :  S  :  fl=l-6  :  18-6  :  27  :  1*G.  Allowing 
for  some  hydrated  oxyd  of  iron  as  impurity  (about  10*5  p.  a,  as  1*51  of  water  would  requii-e  91 
of  Fe  for  limonite),  the  formula  may  be  (^e',  Pe)  S^  with  ^e*  :  9e=  1  :  7.  Analysis :  A. 
Faulinyi  (L  c.): 

5  45-32  7e  44*92  tQ  6*66  tL  1*51=98*41. 

Pyr.,  etc. — In  a  closed  tube  yields  water.  BB.  on  charcoal  yields  a  magnetic  mass;  with 
soda  gives  the  sulphuric  acid  reaction.  Wholly  soluble  in  hot  water,  with  a  deposit  of  a  floccu- 
lent  i^disli-brown  precipitate.    Soluble  in  dilute  muriatic  acid. 

Olia. — From  Kremnitz,  in  a  breccia,  along  with  iron-Titriol  (melanteriteX  in  crystals  Arom  the 
size  of  peas  to  millets,  and  in  gpraius.    Named  after  Bergrath  y.  Pettko. 

647.  ALXTBHAN.    Breiih.,  B.  H.  Ztg.,  xviL  53,  1858. 

IBhonibohedral  ?    Crystals  microscopic.    Cleavage,  traces.    Also  massive. 
H.=2— 3.     G.=2-702— 2-781.     Lustre  of  small  crystals  vitreous ;  of 
maflses  weak.    Color  white.    Subtransluoent. 
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Oomp. — ^£l5*  \,T)=: Sulphuric  acid  60*9,  alumina  89' 1.    Aosording  to  Utendorifer's  < 
tions  (1.  a),  contains  37-38  p.  c.  of  alumina,  with  sulphuric  acid,  and  no  water. 

Pyr.,  etc — ^B.B.  unaltered ;  only  hygroscopic  water  given  of^  but  at  a  high  temperature  sot 
phurio  acid,  which  may  be  detected  by  litmus  paper.    With  cobalt  solution  a  fine  blue. 

Obi.^From  mines  in  the  Sierra  Almagrera,  southern  Spain. 


HTDEOUS  SULPHATES. 

ABRANGEMENT  OF  THE  SPECIEa 

L  Oxygen  ratio  for  b.ases  and  acid  1:3;  the  species  coming  ander  the  gen- 
eral formula  &S+naq,  fiS'-hwaq,  or  (ft*,fi)S'H-naq. 

A.  Sulphates  of  Mementa  tn  (he,  JProtoxyd  state. 

1.  Contain  ammonium.    Orthorhombic,  with  /A  /=100"*— 108'. 

650.  Mabcagxtitb  NH^05+1^  6e«|0s|(NH4}a+aq 

651.  BoYJSSiNaAULTiiB     (?)  N  H*  0,  Mg,  3,  & 

652.  Lboontetb  (^a,  It,  N  H«  0)  5+2  fi  S  e4e>|(Na,  E,  N  H4)i + 2  aq 

2.  Ck>ntaln  sodium,  without  magnesium,  oaldom,  or  Iron. 

653.  MiRABnJTB  ]^aS+10^  Ses|es|Nai  +  10aq 

3.  Contain  calcium  or  magnesiiun,  with  or  without  the  alkaline  metals ;  less  than  4  of  ^  to  1 

of  S.    Monodinio  or  orthorhombia 

651  Gtfsuv  Ca5+2l^  60,|e,|€a+2aq 

655.-  EiESBBiTB  %  S+fi  S  ea|e,|Mg+aq 

666.  POLTHALrTB  (}Oa+l  lifg+ 14)3+^6  Se,|e,|(JK,  +  }eaH-iMg)+iftq 

657.  MAMANirB  (5Ca+t%hit)3+ifl  Se.|ea|(iK,+J-ea+|Mg)+iaq 

658.  PICROHSBITB  (i%+i&)3  +  8d  ees|e,|(iK.H-iMg)+8aq 

659.  Bmditb  (ifig+i]?ra)5  +  2fl  Se,|e,|(iNa,+lMg)+2aq 

4.  Bases  and  water  as  in  section  8.    Ciystals  tetragonal 

660.  iKEWsrra  (i  %+i  l^Ta)  5+ li  ^  6  Osl^sKi  Na,+i  Mg)  +  U  aq 

5.  EPSOMITE  GROUP.    Contain  magnesium,  iron,  manganese,  eta;   4-7  of  fi  to  1  of  S 

Orthorhombic;  /A /=90**— 93". 

661.  Epsomite  Mg3+7fl  Se,|e,|Mg+7aq       . 
»66i.  Tadkisciot               S'eS+7fi  Seje,lFe+7aq, 

663.  Faustbbitb  (f  ftn+iMg)3f5fl  Se,|ej(iMg+f  Mn)+5aq 
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1  OOPPERAS  GBO0P.    Basic  elements  and  water  as  in  nection  6.    Monoclinic,  with  /A  /a 
88''-92'*;  or  tridiuia 


665.  FISAKXTB 

6ci6.  GOSLABITB 

667.  BiKBEBITE 

66a  MORENOSITB 

669.  Ghalcaktbite 


(^e,Cu)S  +  7fi 

2hS-r7li 

CoS-h7A 

SiS-f7tt 


Se,|e,|Fe+7aq 

6e.4ej(Fe,eu)+7aq 

bOsie^Zn+'Iaq 

6  0^0,160+7  aq 

Se,|ea|f»+7aq 

6e,|es|6a+6aq 


7.  07AK0GHR0ITE  GROUP.    Contain  copper  and  potassium. 
670.  GTANOOHBorrB.        (i&+i0u)3  +  3ft  6es|e«|(iKt+i6u)+8aq 


B.  SuipheUea  ofElemefUa  in  (he  Seaquioxyd  stale,  or  Sesqwoxyd  and  J^toUk^ 
8.  ALUNOGEN  GROUP.    0.  ratio  for  S,  3,  ^=1  :  3  :  9  to  1  :  8  :  18. 


671.  ALUVoaiv 

672.  GOQUnCBITB 


XI 3"+ 18  ft 
Pe3»+9fi[ 


60,|e9|^:Vl+6aq 
SOslOtil^Fe+Saq 


0.  ALUM  GROUP.    0.  ratio  for  ft,  fi,  3,  tL=l :  8  :  12  :  24;  for  bases,  arid,  and  water,  1 1 
3  :  6.    Oiystals  isometria 


67  .S.   TSOHEBUiaiTB 

674.  Kaldiitb 


{i(NH*0)"+tXl)3>+18tt 
(jfc»+tXl)5"+18fi 


Be«|e,|a(NH4)«  +  t/?3y)  +  6aq 
Se,|e,|(iK.+f^Al)+6aq 


10.  YOLTAITE  GROUP.    0.  ratio  for  6,  S  not  1 :  8;  for  bases,  acid,  and  water,  1:3:4 
Crystals  isometria 


6t5.    VOLTAITB 
676.   BlAKEITB 


(*'e»Fe)S»+12fl 


Se,|e9|(Fe,/ffFe)+4aq 


11.  HALOTRICHITB  GROUP.  0.  ratio  for  ft,  fi,  3,  d=1  :  8  :  12  :  22;  for  bases,  acid,  and 
water,  1:3:5^.  Crystallization  ortliorhombic  or  monodinic^  usually  floe  fibrous  or 
acicular. 

This  group  is  related  in  ratio  to  the  Alum  group,  it  differing  only  in  22  instead  of  24  of* 
water.  But  the  real  difference  may  be  much  greater,  and  tl.is  is  rather  to  be  inferred 
from  the  unusual  ratio  for  the  water.  If  2  of  the  22  of  water  are  basic,  the  0.  ratio  for 
bases  and  acid  is  then  1 :  2,  and. for  bases,  acid,  and  wnter,  1:2:  3^.  The  formulas  of  the 
species  below,  based  on  this  ratio,  would  have  the  general  form  (i(ft,  lt)*+i  Xl)  S'+IO 
fi ;  or,  in  the  now  system,  S  e|e,|  (i  (H„  ft)  +  i  /?  Al)-h8|  aq. 


77.  Mendozitb 

78.  PlCKEIinrOITB 

79.  Afjobnitb 

90.  B0flJBXAK2QTB 

31.  UAi/macurtB 


ttSra>+fXi)5>-m6ifi 

(ifig»  +  t*l)5*+16ifi 
(ilifn>+t»l)S"+16ifl 
(i(*n",Ag)  +  |Xl)3>+16ift 
(i^e»+tatl)5»+l6ifl 


6  Oaie-I*  i  Na,  + 1 0M)  +  6i  aq 
Se,|e,|(iMg-ff^Al)+6iaq 
SOJOvKi  Mn+tiffAl)+Haq 
S  e,|e,|(i<Mn,Mg)+t5Al)4-6iaq 
Seje,|;j  Fe+*/JAl)H-6iaq      - 
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12.  RCEMEBITE  GROUP.  ' 

682.  IUbmbhitb  (i^e*-|-tPe)S*H-12fi[  Se,|e»|(iFe-f  t/3Fe)+3iq 

II.  Snlphjitos,  with  oxygen  ratio  of  bases  and  acid  1  to  less  than  3 ;  not  con 
taining  Copper  or  Uranium. 

Tho  copper  and  uranium  hydrous  sulphates  are  of  unoertaiu  formulas,  and  are  therefore  phoed 
by  themselves.  There  is  also  much  uiioertainty  with  regard  to  the  true  formulas  of  the  spedes 
here  included,  on  account  of  the  doubtful  relations  of  the  water. 

1.  0.  ratio  for  bases  (no  water  included)  and  acid  2 :  5,  2  :  8,  8  :  5 

683.  COPIAPITB  Fe' 5*+ 12  fl  (or  18  ft)  S» ObIOiJ JFo,  +  12  aq 

684.  Raimonditb  Pe*  S' + 7  i  ^  6  e|e4  pFe^  +  ^  aq 

685.  FlBBOFEBBTTB  Pe'  §* + 27  1^  Sft  e«|e, si  yFe»  +  27  aq 

686.  Apatelitb  Po'S*+2fi  6ftOe|ei4'Fe«+2aq                      | 

2.  0.  ratio  for  bases  (no  water  included)  and  add  1:2. 

687.  BOTRTOGEK  (J  fe'+f  Pe)  5^+9  fi  S,  e,|e.|(Fe,  /»Fe),+9  aq 

3.  0.  ratio  of  bases  (water  excluded)  and  add  1 :  1^  to  1 :  I ;  but  if  some  water  be  made  basic^  ! 

1 :  1  for  an,  as  in  the  formulas  below. 

688.  Aluuikite  %l3  +  9d  6|e«|?Ala+9aq 

689.  Alunitb  tt(«:,fl:)«+tXl)3  +  fi  S|e,Ki(K„H,)-l-4i5Al)a+aq 

690.  LOWIGITB  (i  (]t,  fl)Vi  3tl) S-f  If  fi  6|e.|(i<K„H.)+f  ?3M),+l}aq 

691.  Jabositb  (i(fe,i^a,li)»+|Fe)S  +  lift  B|eB|{i(B„H,)-+-f'?Al),+Uaq 

692.  Carphosidbbitb  (tfl«+ti?e)5+2fl  6|ea|(itH,-f  J^Fe),+2aq 

The  spedes  CopiapUef  EaimoTidUej  Fibroferrik^  Boiryogenf  may  be  here  induded,  if  part  of  the 
water  is  basia 

4  0.  ratio  of  bases  and  add  1  to  less  than  L 

698.  PARALUunnTB  £1*5+15 ]G[  /7Al«e.|e«|S+I5Bq 

694.  PISSOPHANITB  ?(Xl,l?e)"S-hl5fi[  ^(Al,Fe).e,|e.|S+15aq 

695.  Tklbobaxyttr  £1*3+10^  ^:M«Os|e«|S+10aq 

696.  Glocksbitb  Fe'5+6£[  ^Fe«e,|e«|8+6aq 

697.  Lauprophanitb 

III.  Sulphates,  with  oxygen  ratio  ofbases  and  acid  1  to  less  than  3.    Contain- 
ing Copper,  Lead,  or  Uranium. 

By  making  part  of  the  bases  accessory  hydrates,  instead  of  basio  to  the  add,  tbo  formnlai 
may  be  varied  ad  Ubilum.    Only  one  of  the  possible  forms  is  here  glveiL 

1.  Containing  lead  or  copper. 

7nO.  LiKABiTH  I»b3  +  Cufi 

tOl.  Bboohantitb  Cu5  +  2iOu& 

702.  Langits  0u5  +  3Cufi[+fi 

703.  OrAKormcHrra  Ou  S  +  (Ou»  Xl)  fl^-i- 12  A 
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1  Sulphates  of  Uraniuxii. 
I.  UnisulphaUa, 

705.  JOHANNITB  (f  (U»,  ^)-f  i  Cu")  S+li  fi 

70^.  Ubanochaloiti   (i(U»  ^)+j0a»)S+i0aS+9fi[ 
707.  MrojiDiTB  (?)(i^+iOa')B+7ifl 


S|e.|(i€u  +  |(lf,/?0))3-;U  aq 
6|e.|(iea  +  Ktf,/?t^)),+Q-9a9 
6|e«|ttea+iW),  +  7iaq 


2.  StibmiiphaitB, 

7<>8.  ZlPPlOTB 

709.  voouanitb 

710.  Ubaconiti 


(^,0uV3»+8fi(or6fi) 


(On,  /»©)>  e,|e»a|S,-f  8  (or  6)  aq 
5e.e.|e,|8+4|aq 


IV.  TELLTJRATES. 

711.  MoiTTANrrH  SiTe  +  2fi 


¥e|e,|cBi,+2aq 


Appendix.— ^ELBUkUtA  ? 
712.  Keqstenite 


650.  BAA80AQNITB.  Maacdgni^  Dei  Lagoni,  etc.,  in  Siena,  1779.  Sel  ammoniac  Titriolique, 
Sel  ammoniac  secret  de  Glauber  (fV.  Solfatara  near  Naples),  Sage,  Min.,  i.  62, 1777.  Ammoniaque 
auliatee  Fr,    Sulphate  of  Ammonia.    Maskagnin  KarsL,  Tab.,  40,  75, 1800. 

Orthorhombic.    /A  /=107°  40',  0  A  1-1=122°  56',  a:h\  (?=l-5437  : 
1  :  1*3680.     Cleavage  :  i4  perfect ;  O  imperfect. 

O  A  i-i=150°  34'        H  A  i-i,  ba8.,=58°  52'       t-2  A  t-5=lll°  15' 
O  A  1-^=125  34  f-l  A  f5=118  52  J  A  J,  over  /,=87  26 

TTsuallj''  in  mealy  crusts  and  stalactitic  forms. 

H.=2— 2-5.  Gr.=l'72-.-l*73.  Lustre  when  crystallized,  vitreous.  Color 
yellowish-gray,  lemon-yellow.     Translucent.     Taste  pungent  and  bitter. 

Oomp.— KH*09+t)^=Sulphuric  acid  63*3,  ammonia  34*7,  water  12*0=100. 

Pyr.,  etc — ^In  the  closed  tube  jields  water  and  is  sublimed;  with  lime  gives  off  ammonia 
▼apors.    Dissolves  readily  in  water,  and  g^ves  with  baryta  salts  a  precipitate  insoluble  in  adds. 

Oba. — Occurs  about  volcanoes,  in  the  fissures  of  the  lava,  as  at  Etna,  Vesuvius,  and  the  lapari 
Isles,  and  is  also  one  of  the  products  of  the  combustion  of  mineral  ooaL 

Named  after  Professor  Mascagni 

651.  BOUSSINaAULTITE.    K  BecM,  C.  R.,  IviU.  583,  1864.  • 

A  sulphate  of  ammonia  with  part  of  this  alkali  replaced  by  magnesia.    Crystals  resemble  those 
of  mascagnite,  but  isomorphism  with  that  species  has  not  yet  been  established. 
Occurs  about  the  boric  add  Aimaroles  of  Tuscany. 

662.  liBOONTTTB.     W.  J,  Thyhr,  Am.  J.  ScL,  n.  xzvl.  278,  1868. 

Ortliorhombic.    In  prismatic  crystals,  long  or  short.    /A/(calc.  fi'om 
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iri  A  i:-2)=103**  12',  0  A  1-1=117^  r ;  /A  i-2=160%  i-2  A  t-2=115°,  J-t  A  f  1 
=127°  30'-128°,  or  over  f-^,  52°-52°  30',  Dana. 

H.=2— 2'5.  Lustre  vitreous.  Colorless,  when  pure,  and  transparent. 
Taste  saline  and  rather  bitter.    Permanent  in  the  air. 

Oonq;).— ft S+2  tL  or ((^a,  &), KH^ 0)  S+2  tL    Analysis  bj  Taylor  (L  a): 

5  NH*0  Sa  fc  fi 

44-97  12*94  17*56        2  67         19-46 

With  2*80  orgaDic  residue,  0*11  inorgaDic  id.,  and  P  trace, 

Pyr.,  etc.— Only  partially  sublimed  in  the  closed  tube,  but  otherwiFe  reacts  like  mascagnite. 

Oba« — From  the  cave  of  Las  Piedras,  near  Comayagua,  Central  America,  imbedded  in  a  black 
mass  made  up  of  the  excrement  of  bats.  The  crystals  often  have  a  coating  of  organic  matter. 
The  cave  is  worked  for  the  nitre,  which  the  earth  of  the  floor  near  its  mouth  affoi^  by  liziria- 
tion. 

Named  after  Dr.  John  L.  Le  Conte. 

An  artificial  salt  of  similar  general  formula,  but  having  ammonia  and  potash  as  ;ts  bases,  is 
well  known  (Gmelin's  Ch.,  iiL  119). 


663.  BORABIIilTB.    Glauber  Salt    Sal  mirabile  Gkmber  (the  artificial  salt  at  the  time  of  itfi 
first  formation).    Naturliches  Wundersalz,  Glaubersnlc,  Oerm,    Glauber  Salt.    Sulphate  of 

.  Soda.    Sonde  sulfate  /K    Mirabilite  HaicL,  Handb.,  488,  1845.<* 

Gediegen  Glaubersalz  (fr.  Saidschitz  and  Sedlitz)  R^msa,  Crell's  Ann.,  1791,  iL  18;=Katmw 
liches  Bittersalz  pt  Lenz,  Min.,  I  489,  1794;=Beussin  KaraL,  Tab.,  40, 1800. 

Monoclinic.  C^=72°  15',  /A  7=86°  31,  O  A  1-i 
=130°  19' ;  a;h:  d?=l-1089  :  1  :  0-8962.  Ob- 
served  planes  as  in  the  annexed  figure. 


O  A  i-i=107**  45' 
0  A  i-i=147  34 
OAU-122& 
(?  A -4-^=155  41 
(?  A  24=113  0 


1  A  1,  front,=93°  12' 
^1  A  -1,  front,=110  43 
U  A  l-i=130  10 
i-eAi-i=104  41- 


iri  perfect.     Usually  in  efflorescent 
Transparent 


Cleavage 
crusts. 
H.=1'6— 2.     G.=1'481.    Lustre  vitreous.    Color  white 
-Opaque.     Taste  cool,  then  feebly  saline  and  bitter. 

Oomp-— SaS  +  lOttrrSoda  19-3,  sulphuric  acid  248,  water  66-9=  100. 
Analyses:  1,  Rivot  (Ann.  d.  M.,  V.  vi  658);  2,  Moissenet  (ib.,  xvii.  16);  3,  How  (Ed.  N.  PhiL 
J.,  II.  vl  54): 

1.  Guipuzcoa,  Spain        S  248        Sfa  19-6        %  0-5  Ca  OS        tL  54'H  RivoL 

2.  St  Bambert,  France      26-0  20-0  0*7       HCl  «r.  5:v3  Moissenet 

3.  Windsor,  N.  Scotia  44-64  6546  How. 

Pyr.,  etc — ^In  the  closed  tube  much  water;  gives  an  intense  yellow  to  the  flame.  Very 
soluble  in  water;  the  solution  gives  with  baryta  salts  the  reaction  for  sulphuric  acid.  FaUs  to 
powder  on  exposure  to  the  air,  and  becomes  anhydrous 

Obs.— Obcurs  at  Ischl  and  Hallstadt  in  Austria;  also  in  Hungary,  Switzeriand,  Italy;  at 
Guipuzcoa  in  Spain,  eta;  abundantly  at  the  hot  springs  at  Oarlsbad;  at  Kailua,  on  Hawaii, 
Sandwich  Islands,  abimdant  in  a  cavern,  and  forming  from  the  action  of  volcanic  heat  and  gasei 
on  salt  water.  Effloresces  with  other  salts  on  the  limestone  below  the  Gknesee  Falls,  Bochescer 
N.  Y. ;  at  Windsor,  Nova  8ooti|i4  ^Iso  near  the  Sweetwater  River,  Rocky  Mountains. 

The  artificial  salt  was  dtecovered'  by  Glauber,  a  German  diemist,  about  the  middle  of  the 
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serenteenth  century,  while  he  was  operating  with  sulpharic  aci  I  and  common  salt;  and  the  name 
saimirabiU  was  his  own  expression  of  surprise  at  its  formation. 

Taking  the  plane  1-i  as  2-i,  the  axes  are  nearly  those  of  pyroxene,  becoming  a\h  i  0=0*^)6445  : 
1  :  0-8962. 

The  so-called  Reussin  is  impure  glauber  salt,  as  pronounced  by  Reuss  in  1791,  after  his  early 
study  of  it.  It  occurred  as  a  deposit  of  crystals  and  efflorescent  crusts  in  or  about  the  mineral 
spriugs  of  Saidschitz  and  Sedlitz,  and  according  to  Rouss  wa.n  most  abundant  near  the  end  of  the 
spring.  The  crystals  (some  of  which  wore  |  to  2  in.  long)  had  the  form  of  stout  rt-sided  prisms, 
witli  two  sides  smaller  than  the  others,  terminating  in  two  rhomboidid  planes — the  form  of 
glauber  salt.  It  is  stated  to  have  become  a  white  powder  on  the  expulsion  by  heat  of  the  crys- 
tallization-water. The  analysis  was  made  first  on  a  solution  of  the  salt,  and  afterward  on  the 
effloresced  salt,  which  contained  as  a  result  of  efflorescence  (the  usual  result)  uo  water ;  and 
hence  the  amount  of  water  was  not  ascertained.  Crystals  reproduced  from  the  sohition  lost  more 
than  half  their  weight  when  heated  to  redness ;  corresponding  with  the  fact  that  both  glauber 
salt  and  epsomito  contain  more  than  ftO  p.  c.  of  water.  The  analysis  afforded  Reuss  ^a  S  66*04, 
M;^S  Hl*55,  MgCl  2-19,  Ca  §  0'42;  whicli,  adding  the  water  andexduding  the  MgCL  corresponds 
to  US-0  of  glauber  salt,  31*7  of  epsomite,  and  0*3  of  gypsum  =  100. 

ExANTHALOfiE  Beud.  (Tr.,  ii.  47'^,  1832)  is  c  white  efflorescence,  such  as  results  fVom  the  fxpo 
sure  to  the  air  of  glauber  salt    Beudant  obtained  the  composition  ^a  S  +  2  It  from  the  analyses 


1.  Vesuvius 

2.  Hildesheim 


S44'8 
42*5 


]Na  850 
33-4 


]a20-2 
18-8 


The  Tesovian  mmeral  was  from  the  lavas  of  1813,  according  to  Beudant 
ii-itSifOy  to  effioreaee,  and  fiAf,  muL 


It  was  named  firon: 


664.  QTPSUM.  Tixf/^i  [=mostly  burnt  Gypsum]  Herodotus,  Plato,  Theophrastus.  EjAu^iVi??, 
' Af^aiyffirtiv,  Dioscorides,  v.  152,  159.  Lapis  specularis  (principal  part\  Gypsum  (=burnt  gyp- 
sum onlyX  Piin,  Lapis  speculiris,  Gypsum,  wXij^injf,  Germ.  Gips  and  Fraueneis,  ItaL  Lumen 
de  Scaiola  [Scagliola],  Agrico%  Foss.,  251,  Tnterpr.,  465,  1546.  Glacies  Marise,  Marienglas 
[=Selenite],  Gips,  Gypsum,  A-labastrum  (fine  grained  G.),  Selenites  (cryst  G.),  WaLU,  Min.» 
60,  1747.  Manner  fUgax  Linn,,  Syst,  1736.  Gypsum,  Terra  calcarea  acido  vitrioli  saturata, 
Alabaster,  Selenites,  OronsL,  Min.,  18,  1758.  Gips,  Gyps,  Fraueneis,  Wem.  Gesso  Ilal 
Yeso  Span,  Sulphate  of  Lime,  Alabaster,  Plaster  Stone.  Chaux  sulfate,  Albtltre,  iV.  Satin 
Spcu'.  Montmarlrite  JDelameih,,  Lemons,  ii.  3S0,  1812. 
Perhaps  in  part  *A\a0a<rrpiTrif,  Tkeophr,,  Plin. 

Monoclinic.     (7=66°  14',  if  tlie  vertical  prism  /  (see  f.  537)  correspond 
to  the  cleavage  prism  (second  cleavage),  and  the  basal  plane  0  to  the  direc- 
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ton  of  the  third  cleavage.    /A  7=138°  28',  l-l  A  14=128°  31' :  a:h:c 
=  0-9  :  1  :  2-4135.     Observed  planes :  0  (trnncfites  the  edge  2-1/24)  (a) ; 
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vertical,  i-t  (5),  i4  (^,  I{n),  i-^  {x\  i-t  («) ;  clinodomes,  24  (m,  or^),  34, 
H  44  (A),  fi,  54,  64  (i),  7-1,  84,  94;  hemidomes,  14  (d),  24,  34  (^),  V-'^i 
uctahedral,  1  (Z),  2  (^),  3  (?^),  3-3  (wj),  3-i  (y,  or  A). 

0  A  i4=66°  14'  0  A  34=88°  8'  1  A  7=122°  17' 

O  A  14=127  44  Oa  24=145  41  14  A  i-i=113  30 

0  A  34=87  58  /9  A  44=126  12  i4  A  7=110  46 

O  A  1=125  35  1  A  1=143  42  i-l  A  1=108  9 

O  A  7=67  52  24  A  24=111  42  i-l  A  24=124  19 
O  A  2=98  46 

Cleavage :  (1)  i-i^  or  cHnodia^onal,  eminent,  affording  easily  smooth  pol- 
islied  folia ;  (2)  7,  imperfect,  fibrous,  and  often  apparent  in  internal  rifts  or 
linings,  making  with  O  (or  the  edge  24/24)  the  angles  GQ""  14'  and  113° 
1:6',  corresponding  to  the  obliquity  of  the  fundamental  prism  ;  (3)  O^  or  the 
base,  unperfect,  but  affording  a  nearly  smooth  surface.  Twins :  1.  Comjxjsi- 
tion-face  O  (f.  538),  occurring  (A)  in  the  form  repre- 
589  sented  in  f.  535,  having  then  the  reenterinfi:  angle  104° 

32',  and  the  cross-linmg  of  the  second  cleavage  (or 
that  parallel  to  7)  in  the  directions  ev,  vy,  meeting 
in  the  angle  cvg=lS2''  28',  or  twice  66°  14';  alsi) 
occurring  (1?)  in  a  form  made  up  of  planes  24  and  7 
(instead  of  24,  1),  and  having  a  reentering  angle  of 
132°  28',  at  the  opposite  end  of  the  crystal,  the  cleav- 
age lines  being  parallel  to  the  sides  of  the  reentering 
angle,  2.  Composition-face  14,  or  edee  1/1  (=Z//), 
reentering  angle  made  between  edge  1/ 1  {=7i  / n^  of 
each  part,=123°,  or  double  the  supplement  of  l-i.  on 
edge  7/7  (which  equals  61°  30') ;  twins  of  this  second 
kind  often  lenticular;  also  like  f.  539  (compare  with  f.  537)  the  reentering 
edges  made  of  the  planes  7  {n\  and  the  outer  convex  edges  either  of 
planes  1  {I)  and  34  (e)  blended  together,  and  meeting  at  extremity'  in  an 
angle  of  25^°,  or  of  planes  1  and  2-^,  and  having  tHe  angle  at  extremity 
55° ;  the  interior  cleavage  lines  parallel  to  7,  having  the  directions  ci\  vg^ 
meeting  the  axis  at  61^,  or  pne  another  in  the  angle  123°.  Simple  ens- 
tals  often  with  warued  as  well  as  curved  surfaces.  Also  foliated  massive; 
lamellar-stellate ;  otten  srranular  massive  ;  and  sometimes  nearly  impalpable. 
H.=l-5— 2.  G.=2314— 2-328,  when  pure  crystals.  Lustre  of  i-i 
pearly  and  ^lining,  other  faces  subvitreous.  Massive  varieties  often  glis- 
tening, sorrotimes  dull  earthy.  Color  usually  white ;  sometimes  gray, 
flesh-red,  honey-yellow,  ochre-yellow,  blue ;  impure  varieties  often  black, 
brown,  red,  or  reddish-brown.     Streak  white.     Transparent— opaque. 

Var. — 1 .  OrystaUized,  or  Selenite ;  either  in  distinct  crystals,  or  in  broad  folia,  the  folia  some* 
times  a  yard  across  and  transparent  throughout. 

(6)  An  arenaceous  variety  occurs  in  Sussex,  N.  Brunswick,  the  crystals  containing  much  sand 
which  \b  often  regularly  arranged  within  them  (0.  C.  Marsh) 

2.  Fibrous;  coarse  or  fine,  (a)  Satin  spar,  when  fine-fibrous  a  variety  which  has  the  pearly 
opalescence  of  moonstone;  {b)  plumose^  when  radiately  arranged. 

8.  Massive;  Alabaster,  a  fine-griarned  variety,  either  white  or  delicately  shaded^  scalff-gratm' 
'ar;  earthy  or  rock-gyjisum^  a  dnll-colored  rock,  often  impure  with  clay  or  carboriate  of  lime,  and 
lometimes  with  anhydrite.    The  Montinartre  gypsum  contains  carbonate  of  lime,  and  Delami^ 

Digitized  by  ^OOQ IC 


flTDR/>U8   SULPHATES. 


therie  called  it  Monimartnte.     A  variety  from  Boreoden,  near  GotdngeD,  contains  anhydrite 
(Jahrb.  Miu.  185C,  664). 

Oomp. — Ca  8+2  fi[=Sulphuric  acid  4«-5,  lime  32*6,  water  20  9=100.  Analyses:  1,  Buchola 
(Gehlen'8  J.,  v.  159);  2,  v.  Rose  (Karst  Min.  Tab.,  63,  1808);  8,  De  la  Trobe  (Ramm.  4th  Suppl., 
89);  4,  6,  Jiingst  (Za  nat  Ver.  Halle,  viiL  482);  6,  7,  W.  Hampe  (B.  H.  Ztg.,  xx.  267): 


S 

Ca 

fi 

Si 

%1       9e 

1.  OrygL 

44*8 

33-0 

21-0 

.■=98-8  Bucholz. 

2.  Granttlar 

44-16 

38-88 

2100 



=9904  Rose. 

3.  A\\Mj,Jibrou8 

44-19 

29-41 

20-18 

6-43 

0-64      =100-:}5  Trobe. 

4.  Wienrode,  compact 

46-76 

31-87 

19-90 

2-80 

0-60      =100-93  Juugst. 

5.  Osterode,         " 

45-95 

82-62 

20-70 

«)-42 

0-50      =100-19  Jiiugst. 

6.          *•        whUe 

46-61 

32-44 

20-74 

0-16 

'  —     =99-94  Hampe. 

7.         "        red 

46-60 

31-99 

21-56 

0-46      =100-80  Hampe. 

The  siliceous  variety  from  Albay,  Luzon  (Philippine  islands),  was  of  volcanic  origin. 

The  gypsum  of  East  River,  Pictou,  Nova  Scotia,  according  to  Prof.  W.  R.  Johnson,  and  that  of 
Southern  Virginia,  according  to  Prof.  W.  B.  Rogers  (Am.  J.  Sci.,  H.^v.  1  IS,  18-ls),  contain  I  atom 
of  water  to  2  of  sulphate  of  lime  (2  Oa  S-hflX  the  former  affording  S  54-7,  lime  H9-4,  tL  0-yO.  The 
passage  of  anhydrite  into  gypsum  is  exempliflad  on  a  lar^e  dcale  in  many  places,  au  at  the 
Oaoaria  valley  and  at  Box  in  Switzerland  (Blum  Pseud.,  p.  24;  Am.  J.  Sci.,  xlvlii.  69).  and  the 
compound  here  described  may  have  been  formed  in  the  course  of  the  transition ;  or,  more  proba- 
bly, it  is  a  mixture  of  gypsum  and  anhydrite.  This  compound  is  formed  artificially  only  at  a  high 
temperature,  or  above  120''  Gl  The  incrustations  in  steam-boilers  on  the  ocean  consist  largely  of 
it,  as  shown  by  J.  F.  W.  Johnston,  and  later  by  R.  W.  Johnson,  who  gave  for  the  composition  of 
one  (Am.  J.  Sci.,  IT.  v.  112,  1848X  having  G.=2-69,  and  a  fibrous  structure.  Sulphuric  acid  54-25, 
lime  3967.  water  607,  equivalent  to  2  of  OaS  to  1  of  ll.  T.  L.  Phipson  found  in  one  (Inventor's 
Institute,  Dec,  1867)  Sulphate  of  lime  65-0,  magnesia  190,  water  13-5,  Fe,  *1  0-85,  NaOl  0-70, 
Baud  0-45=99  50;  corresponding  to  I  of  fla  S-f-lt  and  1  of  Mg  A  (brucite). 

Pyr.,  etc.^  [n  the  closed  tube  gives  off  water  and  becomes  opaque.  Fuses  at  2-5—3,  coloring 
the  flame  reddish-yellow.  For  other  reactions,  see  Anhydrite,  p.  621.  Ignited  at  a  temperature 
not  exceeding  260"*  C,  it  again  combines  with  water  when  moistened,  and  becomes  firmly  solid 
Soluble  in  muriatic  add,  and  also  in  400  to  .^00  parts  of  water. 

Obs. — Gypsum  often  forms  extensive  beds'  in  connection  with  various  stratified  rocks,  especially 
limestones,  and  marlytes  or  day  beds.  It  occurs  occasionally  in  crystalline  rocks.  It  is  also  a 
product  of  volcanoes,  occurring  about  fumaroles,  or  where  snlphur  gases  are  escaping,  being 
formed  from  the  sulphuric  add  generated,  and  the  lime  afforded  by  the  decomposing  lavas — lime 
being  contained  in  augite  and  labradorite.  It  is  also  ptoduoed  by  the  decomposition  of  pyrite 
when  lime  is  present ;  and  often  about  sulphur  springs  where  sulphuretted  hydrogen  is  emitted, 
this  ^8  changing,  through  reaction  with  vegetable  matter,  into  sulphuric  add.  Gypsum  is  also 
deposited  on  the  evaporation  of  sea-water  and  brines,  in  which  it  exists  in  solution.  Crystals 
may  be  seen  to  form  on  evaporating  a  drop  of  sea-water  in  the  field  of  a  microscope. 

Fine  specimens  are  found  in  the  salt  mines  of  Bex  in  Switzerland ;  at  Hall  in  the  Tyrol ;  in  the 
sulphur  mines  of  Sicily ;  in  the  gypsum  formation  near  09ana  in  Spain ;  in  the  day  of  bhotover 
Hill,  near  Oxford;  and  large  lenticular  crystals  have  been  met  with  at  Montmartre,  near  Paris. 
A  noted  locality  of  alabaster  occurs  at  Castelino,  35 '  m.  from  Leghorn,  whence  it  is  taken  to 
Florence  for  the  manufacture  of  vases,  figures,  etc 

This  spedes  occurs  in  extensive  beds  in  several  of  the  United  States,  and  more  particularly 
N.  York,  Ohio,  Illinois,  Virginia,  Tennessee,  and  Arkansas,  and  is  usually  associated  with  salt 
springs.     Also  in  Nova  Scotia,  Peru,  eta 

Handsome  selenite  and  snowy  gypsum  occur  in  N.  York,  near  Lockport  (occasionally  f.  532)  in 
limestone  along  with  pearl  spar  and  anhydrite:  also  near  Gamillus,  Onondaga  Co.;  occasionally 
crystals  are  met  with  in  the  vidnity  of  Manlius.  In  Mai-yland^  large  grouped  crystals  on  the  St 
^lary*s,  in  clay;  also  near  the  mouth  of  the  Patuxent  In  Vtrginia^  large  beds  of  gypsum  with  rock 
salt,  in  Washington  Co.,  18  m.  from  Abin^on ;  also  near  Lynchburg.  In  Ohio,  large  transparent 
crystals  have  been  found  at  Poland  and  Gaufleld,  Trumbull  Co.  In  Tdan.^  selenite  and  alabaster 
in  Davidson  Go.  In  Kentucky^  in  Mammoth  Cave,  it  has  the  forms  of  rosettes,  or  flowers,  vines, 
and  shrubbery.     Abundant  also  W.  of  the  Mississippi  in  many  places,  and  in  California, 

In  N.  Scotia,  in  Sussex,  Klings  Co.,  on  Capt.  McCready's  farm,  large  single  anl  grouped  crystals, 
which  mostly  contain  much  symmetrically  disseminated  sand. 

Plto«ter  of  Paris  (or  gypsum  which  has  been  heated  and  ground  up)  is  used  for  making  moulds, 
takmg  casts  of  statues,  medals,  eta ;  for  producing  a  hard  finish  on  walls ;  also  in  the  manufacture 
of  artificial  marble,  as  the  sragliola  tables  of  Leghorn,  and  in  the  glazing  of  porcelain. 

The  fibrous  variety,  wlie«  cut  en  cabocfton  and  polished,  resembles  cat's-eye. 
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Gjrpsum  is  related  in  form  to  heulandite,  a  fact  I:  lUght  out  in  the  view  above  taken  of  the 
crystallization  (Am.  J.  Sci.,  II.  xvii.  85).  To  the  table  of  observed  planes  the  lettering  of  Brooke 
and  Miller  for  the  planes  is  added.  Plane  /off.  537  would  be  situated  on  f  53G,  between  2-iana 
8-i  below,  or  the  back  24  and  3-i.  above.  Keungott  obtained  from  an  English  crystal  2-i  a  2h- 
11  r  14'  (Ber.  Ak.  Wien,  xL). 

Recent  articles  on  cryst,  B.  A  M..  Min.,  53ft :  Quenstedt,  Min.,  1855, 186.1 ;  Dufrenoy,  Min ,  1*^50; 
Hessenberg,  Min.  Not,  No.  ii.  iv.  There  seems  to  be  good  reason  for  accepting  as  the  tnie 
fundamental  form  that  above  adopted,  since  the  planes  of  the  fundamental  prism  /,  and  (9,  cor- 
respond in  this  case  to  directions  of  cleavage.  Most  authors  make  24  the  prism  /,  and  2-t  (of  rare 
occurrence)  the  plane  0.  The  symbols,  on  this  basis,  with  tho  lettering  of  Miller,  are  as  follows, 
following  the  above  order  (Hessenberg,  Min.  Not.,  No.  iv.):  i-i{a);  m  (&),  14  \,t\  1  (n)^  2-^  (j:i, 

3-^  («);  I{nij  or  /of  Neumann^  i-|,  t-},  i-^  {h},  i-^,  i-|,  i-h  (k\  i-J,  »-i.  »-f  i  -l-»  (<i\  0(q  of  Quen. 
stedt),  i-i  («),  ^i  {fi  of  Hessenberg) ;»  -1  (0,  l-»  (v),  1-5  {u\  \  \w) ;  -3-i  (y,  or  k  of  Neumann) ;  J.* 
(<J  of  Hessenberg). 

Named  from  yvt^x,  the  Greek  for  the  mineral,  but  more  especially  for  the  calcined  mineral 
The  derivation  ordinarily  suggested,  from  yft^  earthy  and  i<//ca>,  to  cook,  corresponds  with  this,  th« 
most  common  use  of  the  word  among  tho  Greeks.  Theophrastus,  after  mentioning  localities, 
speaks  of  tlie  making  of  gypsum  by  burning  the  proper  stones  (among  which  aidbaster  is  indudedj ; 
of  making  plaster  or  cement  from  it  by  "  powdering  it,  pouring  on  water,  and  stirring  it  with  wooden 
instruments,  there  being  too  much  heat  for  the  hand;  "  of  the  necessity  of  preparing  it  "  imme- 
diately before  the  uao  of  it,  because  it  soon  dries  and  becomes  hard ;  **'  of  its  value  for  whitenijig 
the  walls  of  houses,  and  of  its  being  an  excellent  material  for  making  images  and  ornaments. 

The  word  yv^f^i  in  Plato  and  Herodotus  has  been  sometimes  translated  chalk,  but  not  so  in  the 
latest  and  best  Lexicon — ^the  recent  edition  of  Stephanus.  The  sentences  in  Herodotus  containing 
it,  and  the  verb  ywp6(a  derived  from  it  meaning  1o  awer  or  wJnUeu  with  gypsum,  are  most  ibtelligible 
if  calcined  gypsum,  or  preparations  from  it,  are  understood. 

Powdered  chalk  is  not  likely  to  have  been  used  for  a  whitewash ;  and  a  wash  is  implied  injitead 
of  dry  chalking.  Moreover,  true  chalk  was  probably  unknown  to  the  Greeks,  it  being  a  produc- 
tion of  more  western  countries ;  and,  according  to  Pliny,  even  the  Romans  included  under  their 
term  Oreta  (Latin  for  cJuUk)  principally  days,  and  prominently  the  "Oimolian  earth*'  (Cimolite,  p. 
457 ),  true  chalk  being  what  Pliny  calls  *'  the  inferior  kind."  Theophrastus  speaks  of  a  Tymphaoh 
gyptum  (so  called  by  the  people  of  Tymphna)  which  was  a  fuller's  earth  of  some  kind.  The  word 
yvtf/oi  is,  therefore,  much  more  likely  to  have  been  applied  at  times  to  white  chiys  than  u>  true 
chalk.  The  ancients  were  acquainted  with  lime  from  the  burning  of  limestone,  and  could  not  have 
called  this  yvip-n,  Plato's  expression,  Tfiv  6c  oari  Xtovfj  yviptv  fi  yt6^os  KcvKirroaw,  "Whiter  than  gyp- 
sum Or  snow,"  is  not  improved  by  supposing  it  chalk;  for  there  is  nothing  whiter  than  calcined 
gypsum,  or  the  ceilings  or  ornaments  made  from  it. 

Sdcnites  [z^mwm-9,ioxie)  of  Dioscorides,  which  he  says  was  also  called  aphrosdenon  (moon-froth), 
"  because  it  was  found  at  night  while  the  moon  was  on  the  increase,"  was  probably  crystallized  g3rp- 
8um  or  modem  selcuite.  His  description  >£««>{(,  (Imvyrx,  Kud^'s  (=u;/i^e!,  transpat-eni^  Ughiy.  is  good 
as  fas  as  it  goes;  and  the  uses  of  the  stone  which  he  mentions  also  agree  better  with  this  view  than 
with  that  of  its  being  either  the  modem  TiwonaUme  or  caCs-eyt,  to  which  it  has  been  referred.  The 
name  is  from  atHvii,  moon,  and  alludes  probably  to  the  peculiar  moon-like  white  reflections. 
Some  aggregated  crystallized  masses  might  well  have  suggested  the  name  aphroaelenon.  It  is  • 
doubtful  what  Pliny  had  in  view  under  the  name  seUnitia  (xxxviL  67  j:  it  is  probable,  from  his 
brevity  on  the  subject,  that  he  did  not  know  the  mineral 

Lapis  speciJaris  (Specula i -stone)  of  Pliny  was  mostly  crystallized  gypsum  (the  rest  being  mica), 
he  speaks  of  it  (xxxvi.  59)  as  affording  by  burning  the  best  of  gypsum. 

\\Xn(ia(TTpiTni  (or  alabaster-stone,  mesning  the  stone  out  of  which  ointment  vases  of  the  kind 
called  alaboiftra  were  made)  was  with  Theophrastus  and  Pliny  mainly  if  not  wholly  stalagmite, 
which  is  now  often  called  oriental  aJabasier  (see  under  Calgite)  ;  and  Thebes  in  Egypt  was  a  famous 
locality.  Such  vases  were  made  of  other  materials,  and  it  is  possible  that  gypsum-alabaster  was 
one :  for  when  polished  it  often  resembles  some  clouded  stalagmites.  This  opinion  is  favored — 
though  not  placed  beyond  question — ^by  the  statement  in  Theophrastus,  which  Pliny  rciterate»,* 
that  the  gypsum-stone  is  "very  similar  to,"  **  not  unlike"  (meaning  iu  the  rough  st^ite,  of  course) 
alabastriies,  which  resemblance  is  not  obvious  if  stalagmite  is  the  only  alabastrites.  The  aiaba^- 
(rUis  of  Pliny,  from  Syria,  said  to  be  white  spotted  with  various  tints,  may  be  of  this  kind,  as 
Syria  was  noted  for  its  gypsum-stone,  according  to  Theophrastus  and  Pliny. 

*  It  is  not  clear  that  Pliny  is  here  independent  authority.  He  appears  to  be  citing  frtmi 
Theophras^fl  in  the  most  of  what  he  says  about  gypsum ;  and  in  one  or  two  cases  he  cites  blun- 
deringly. He  says,  for  instanoe,  that  plaster  after  hardening  may  by  pounding  be  powdered  [for 
use  again] ;  whereas  Theophrastus  states  more  correctly  tliat  "  by  burning  it  may  again  and  again 
be  made  fit  for  use." 
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'A\i$a(rrpo¥  (alabastron)  occurs  as  the  name  of  alabaster-stone  in  the  writings  of  the  histo- 
rian Heixxlianus  about  two  centuries  after  Christ,  but  without  descriptioiL  The  aiabasirum  cf 
Pliny,  something  white  and  froth-like,  called  also,  as  ho  says,  stimmi^  afibi^  and  larhasiSy  and  com* 
iug  from  silver  mines,  cannot  be  alabaster.  There  is  here  probably  some  mistake  on  the  part  of 
Pliny. 

Burnt  gypsum  is  called  Plaster-of-Paris,  because  the  Kontmartre  gypsum  quarries,  near  Paris, 
are,  and  have  long  been,  famous  for  affording  it. 

AIL— Oypsum  occurs  altered  to  calcite.  malachite,  quartz, 

656.  EmSERITB.  Eieserit  Reickardi,  Salzbergwerk  Stassfurt,  1860;  B.  H.  Ztg.,  zx.  39, 
IS61.  Martlnsite  Keimgottj  Ueb.,  1856-57,  22;  Hamm^  Pogg,  xcviil  262,  1856  (not  Martinsite 
KarsUn,  1845). 

Orthorhombic.     Massive ;  fine  granular  or  compact. 
H.=2'5.     G.=2*517,  Bischof.     Color  white,  grayish-white,  to  yellowish. 
Translucent  to  opaque.     Friable  to  firm.     Little  soluble. 

Oomp.— Mg5+fl=Sulphunc  acid  58-0,  magnesia  29-0,  water  13-0=1(K).  Analyses:  1.  Ram- 
melsberg  <Pogg.,  zcviii.  261)]  2-4,  Siewert  &  Leopold  (Jaliresb.,  1860,  788);  5,Beichardt  (Jalirb. 
Min.  1866,  H43): 

[15-6]=10nRamm. 

1 3-47  =  lu0-96  Siewert 
[12-49]= 100  Siewert. 

14-13-100-69  Leopold. 

14-80,  Gl  '218,  insol.  0-39=9914  Reichardt 

Beichardt  in  his  earliest  analyses  obtained  (1.  c)  S  43*05,  Mg  21*66, 1^  34*56,  which  corresponds 
o  Mg  S+s£[.  Anal.  2,  3,  are  of  an  opalescent,  translucent,  and  friable  variety,  and  4  of  a  darker 
^ellow,  opaque,  and  much  harder  kind. 

Pyr.,  etc. — In  the  closed  tube  yields  water.  fi.B.  fVises  easily,  and  with  soda  on  charcoal 
ivea  the  sulphuric  acid  reaction.    But  little  altered  at  100^  0.    Dissolves  in  nitric  acid,  leaving 

small  residue  of  impurities.  Soluble  slowly  in  water,  but  completely,  100  of  water  taking  up 
0*9  parts ;  a  residue  is  deposited  of  microscopic  crystals  of  anhydrite,  or  of  stassftirtite. 

Obs. — From  the  salt  mine  of  Stassfurt,  often  mixed  with  carnallite  and  gypsum.  F.  Bischof 
ivides  the  Stasslurt  salt  beds  vertically  (Ann.  Oh.  Phys ,  IV.  v.  805,  and  B.  H.  Ztg.,  xxiv.  1865) 
ito  4  reg^ions,  corresponding,  ho  observes,  to  the  natural  order  of  origin  from  an  evaporating 
aline t  1,  or  lower,  the  anhydrite  region;  2,  the  po'yhcUite;  3,  the  kieserite;  and  4,  the  camaUite. 
ho  kieserite  is  in  bed«,  9  to  12  in.  thick,  alternating  with  common  salt  The  whole  deposit  is 
Mut  i  90  feet  thick,  and  has  the  following  as  its  mean  percentage  oomposition  :  Common  salt  65, 
Leserite  1 7,  camaUite  13,  chlorid  of  magnesium  (hydrated)  3,  anhydrite  2=^100. 

learned  after  Mr.  Kieser,  President  x>f  the  Academy  of  Jena.  For  the  martinsite  of  Karsten, 
«  under  Halitb,  p.  II -2. 

S6.  POI«THAIiITB.    Polyhalites  Strom^  Comment  Soc.  R.  Qotting.,  iy.  139.     Polyhaliti 

Sirom,f  Unters.,  i  444,  1821. 

Orthorliombic t  Clinohedral?  Descl.  A  prism  of  115°,  with  acute 
iges  truncated.     Usually  in  compact  fibrous  masses. 

Jl.  =  2-6--3.  Gr.^=2'7089.  Lustre  resinous  or  slightly  pearly.  Strealt 
d.  CJolor  flesh-  or  brick-red,  sometimes  yellowish.  Translucent — opaque. 
aste  bitter  and  astringent,  but  very  weak. 

Oonp. — ftS+il^iin  which  &=&,  %,  Oa  In  the  ratio  1:1:  2=Salphale  of  lime  4(y-2,  miL. 
.^esia  19'9,  3ul  potash  289,  water  6-0^:100.  Analyses:  1,  Stromeyer  (Unters.,!  144);  2, 
znmelsberg;  (Pogg.,  UvilL  51*2);  8,  Dexter  (Pogg.,  xciiu  1);  4^  Behnke  (|bO;  6,  0.  A.  Joy 
atig,  I>i88ert,49,  Pogg.,xciii.  1);  6,  7,  y.Hauer(Bor.  Ak.  Wien,  xi.a85);  8,  Gr.  Jenzsch  (Pogg.^ 
rii.  176);  9,  Dexter(l.  a);  10,  Bischof  (Ann.  Oh.  Phys.,  IV.  v.  312);  ll,.EeiQhardt(Jahrb.  Min. 
96.  34&): 
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1.  Ischl  44-74 

2.  Aussee  46*48 

3.  "  45  62 

4.  Hallein,  rec2  42-29 

5.  Omnnden  42*78 

6.  HaUstatt  56*41 

7.  Ebeneoe  61-18 

8.  Vic,  red  44-11 

».     "    gray  44-72 

10.  Stassfurt  42*64 

11.  "  48-44 


ttgS  $aS  tS  NaOl  9e  :ft 

2,)03  27-70  0-19  0*34  5-95=98'D4  Strom. 

20-69  28-10  0-11  0-33  6-24=99-80  Ramm. 

I8-97  0-61  28-39  031  0*24  6*02,  Si  0  82,  Mg  0  49=100-97  Dexter 

18-27  2-60  27-09     1-38       610,  Si0-z7,  l?e§  l-35=99-3dBfehnke 

19-06  0-75  28-11  1-76  ^eSo-86  6-41=99-2lJoy. 

1104  14-8112-16       5-58  =  100  V.  Hauer. 

18-63  19  12  0-23  041  fi06=l<»0-52  v.  Hauer. 

19  78  1-69  26-87  0"24  101  6  16,  Si  O'll,  Xl  039,  Mg  002= 

99  38  Jeuzsch. 

19H^8  27-77  0-44  0-69  7  40=100  Dexter. 

19-76  27  90  3'49       6-75=99-54  Biachof. 

20-56  26-22  7  47,  Mg  CI  0-58=98-27  Reichartt 


Prom  analysis  9,  6-23  p.  c  of  daj  have  been  removed,  and  part  of  the  7 '40  p.  c.  of  water 
belongs  with  it. 

.  fierthier's  analyses  of  the  Vic  polyhalite  (Ann.  d.  M.,  z.  260)  were  incorreci.  The  loc 
G-munden  (anal  5)  should  be  either  Ischl  or  Aussee,  according  to  Kammolsberg,  who  says  the 
mineral  does  not  occur  near  Gomnden  (Min.  Ch ,  28H,  1862).  Joy  says  in  a  letter  to  the  '•  itbor 
dated  Oct,  1866,  that  it  was  brought  to  (r.  Rose's  laboratory  so  labelled. 

P7r.,eta — In  the  closed  tube  gires  water.  B  B.  fuses  at  1'6,  colors  the  flame  yellow.  On 
charcoal  fuses  to  a  roddish  globule,  which  in  B.F  becomes  white,  and  on  cooling  has  a  saline 
hepatic  taste;  with  soda  like  glauberite.  .  With  fluor  does  not  give  a  dear  bead.  PartiaUy 
soluble  in  water,  leaving  a  residue  of  sulphate  of  lime,  which  dissolves  in  a  large  amount  of 
water. 

Obs, — OccUts  at  the  mines  of  Ischl,  Ebensee,  Aussee,  HaUstatt,  and  Hallein  in  Austria,  with 
common  salt,  gypsum,  and  anhydrite ;  at  Berchtesgaden  in  Bavaria ;  at  Vic  in  Lorraine. 

The  name  Polyhalite  is  derived  from  vvA*;,  tnany^  and  aA;,  gcUif  in  allusion  to  the  number  of  salts 
in  the  constitution  of  the  mineral. 

For  remarkb  on  the  position  of  the  polyhalite  at  Stassfurt  see  Kieserite,  p.  641. 

657.  Mahantte  a,  Goebd  (Bum  Aa  St  Petersb.,  iz.  16,  1866).  Like  polyhalite  in  aspect  and 
characters,  but  has  the  ](t,  Mg,  Ca  in  the  ratio  1:2:3.  Color  white ;  lustre  silky ;  structure 
foliated  fibrous.  In  nodules  as  largo  as  the  fist,  at  the  salt  mine  of  Maman  in  Persia,  with  car- 
uallite,  and  also  investing  or  intersectiug  nodules  of  camallite. 

668.  PIOROBfiBRITE.    Pic]^)meride  Scacchiy  Mem.  Inoend.  Yesnv.  1866,  191.     PikroiDerit 

Hamm.,  Min.  Ch.,  281,  I860.     Kaiuit  Zincken^  B.  H.  Ztg.,  zziv.  79,  1866.    Schonit  E.  ReuMrdl^  i 
Jahrb.  Min.  1865,  602,  lh66,  34o. 

Monoclinic.     6^=75°  12',  7a  7=109^  50',  0  A  l-t=154^  39',  O  A  2h=  I 
116°  41'.     In  crystals  and  crystalline  onists. 
H.=2-5.     Color  white. 

Ck>mp.-fi:5  +  ftgS  +  6tt,  or  (i&+iMg)§+H£[= Sulphuric  acid  89*8,  magnesia  9'9,  potash 
23-6,  water  26-8=100.    Analyses:  H,  Reichardt  (1.  c): 


s 

ftg 

«: 

ti 

a 

1.  StassfUrt 

38-52 

11-56 

22  82 

[26-29] 

0-81=100. 

2.          " 

89-74 

10-40 

23-28 

26-87 

0-28=100-67. 

Beichardt^s  analyses  were  made  on  his  8c?iatiitej  a  salt  obtained  by  him  by  separating  the  chkirid 
of  magnesium  in  what  is  called  kainite  by  means  of  alcohol. 

Pyr.,  etc.— Loses  11  p.  c.  water  at  100'  0.,  and  all  the  rest  by  heating  to  183^  C,  Beidiardt 
According  to  Graham,  the  artificial  salt  loses  its  water  wholly  at  132°. 

Obs. — Found  at  Vesuvuis  among  the  salts  produced  at  the  eruption  in  1866,  in  crystals  atopf 
with  crystals  of  cyanochroite,  an  isomorphous  species  in  which  copper  replaces  the  magnesia; 
Also. occurs  at  the  Stassfurt  salt  mine,  along  with  kieserite  and  carnallito.  It  is  often  mixed, 
at  Stassfurt,  with  chlorids  and  other  salts.    Alcohol  dissolves  out  chlorid  of  magnesium. 

Kainile  of  Ziucken,  from  the  same  locality  at  Stassfurt  is  nothing  but  the  impure  picromerita 
just  alluded  to,  as  shown  by  Reichardt.  It  has  been  analyzed  by  Graf  (B.  H.  Ztg.,  zziv.  288 ^;j 
B.  and  H.  Reichardt,  Hossens,  and  Theile  (Jahrb.  Hin,  186H,  337);  Philip  (Z8.  G.,  zyiL  649); 
and  the  chlorine,  in  the  results  varies  from  14-5  to  367  p.  c.    Nearly  all  the  chlorine  is  removed 
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1.  Ischl,  rdh. 

33-34 

SB-66 

0-33     

2.      ''     orange 

41-02 

86-3o 

0-50     

3.  Astrakan 

41-73 

36  81 

0-34 

4.  ICendosa 

45*74 

33-31 

1-16     

6. 

45*82 

33-19 

1-79     
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as  chlorid  of  magniesiuin  on  treating  the  mineral  with  alcohol.  Forma  granular  masses  which 
vary  in  color  from  coloriess  to  grayisli,  yellowish,  and  reddish,  and  has  G.= '2- 13 1—2-147,  but 
TaryiDg  to  2*1 84.  It  sometimes  contains  also  common  salt  Kamed  picroJMriU  in  aUusion  to  the 
magiMwia  present;  and  Kjiinite  (properly  OanUe)  from  cmm,  rweiU» 

659.  BLCSDITB.    Bloedit  John,  Unters.,  1811.    Astrakanit  G,  Root,  Beis.  Ural,  it  270,  2T1, 

1842. 

In  imperfect  crystals.     Also  massive. 

Color  whitish,  orange,  reddish.     Translucent.    Very  soluble. 

Var«-— The  original  blcediie  from  Ischl,  analysed  by  John,  was  mas^ve,  somewhat  fibrous,  flesh- 
red  to  brick-red  in  color,  and  splintery  in  fhicture.  The  aotrakanUej  from  near  Astrakan,  was  in 
irhitisb  crystals. 

Comp. — R§  +  2]6[,  with  ft =|Mg+il^a= Sulphate  of  soda  4'2'G,  sulphate  of  magnesia  35*9, 
water  sil-SsrKio.  Analyses:  1,  John  (L  c);  2,  v.  Hauer  (Jahrb.  G.  Reichs.,  606,  1856);  8, 
Gobel  (Rose's  Reis.  Ural,  L  c);  4,  Hayes  (Proc.  N.  H.  Best,  v.  391): 

22-00,  Mn3  OSS,  J?eS  0-34=9800  John. 
21 -60 =99-38  Hauer. 
21-95=99-88*  GN)bel. 
19-60,  sand,  etc.  0- 19 =100  Hayes. 
18-84,  sand,  etc.  0-36= luO  Hayes. 
*  1-75  clay  and  sand  romored. 

Another  sample  afforded  Hayes  ]5fa§  48-00,  MgS  84-20,  NaCl  1-21,  It  16-42,  Si, etc.  0-17= 
100.  Dried  at  uO"*  F.  the  water  was  reduced  to  15*20  p.  a  The  less  amount  of  water  in  Hayes's 
analyses  than  in  the  others  may  have  been  due  to  the  degree  of  drying. 

Pyr.,  etc. — Heated  losed  water  rapidly  j  at  a  red  heat  fuses  quietly  to  a  transparent  globule, 
which  is  white  on  cooling.    Somewhat  deliquescent  in  a  moderately  moist  atmosphere. 

Ob8.~From  the  salt  minos  of  Ischl ;  the  salt  lakes  near  Astrakan,  east  of  the  mouth  of  the 
Tolga  (nnaL  3);  the  soil  of  the  country  near  Mendoza,  between  San  Luis  de  la  Punta  and  the 
foot  of  the  Andes,  especially  east  of  San  Juan,  occurring  in  imperfect  crystals  at  the  junction  of 
two  layers  of  common  salt,  one  to  two  feet  below  the  surface. 

Named  after  the  chemist  and  mineralogist  Blode. 

660.  IiGSWIOTB.    Loweit  ffaicL,  Abh.  Ges.  Wiss.  Frag,  Y.  It.  1846;  BaicL,  Ber.  Fr.  Nat, 

iL  266,  1847. 

Tetragonal.  Massive.  Cleavage  octahedrons  have  approximately  the 
angles  111**  44'  and  105°  2',  giving  for  the  vertical  axis  the  value  1*304. 
Cleavage  :  basal,  distinct ;  /,  imperfect ;  1,  or  the  octahedral,  in  traces. 

H.=2'6— 8*0.  G.=2'376.  Lustre  vitreous.  Color  yellowish- white  to 
honey-yellow,  also  reddish.  Fracture  conchoidal,  with  the  aspect  some- 
what of  fire-opal.  Taste  weak.  Optically  uniaxial ;  refraction  positive, 
for  the  ordinary  ray  1*491,  extraord.  1*494. 

Oomp.— :ftS-f-lj£[,  with  &=iMg+iS'a=Sulphate  of  soda  46*3,  sulphate  of  magnesia  39'1, 
water  14*7.    Analyses:  1,  Karafiat  (1.  c.);  2,  t.  Haaer  (Jahrb.  G.  Beichs.,  1856,  605): 


9 

% 

STa 

fi 

62-86 

12-78 

18-97 

14-45,  9e,  £l  0-66-99-2]  Karafiat. 

62*53 

14-31 

18-58 

14-80=100-22  Hauer. 

Obfl. — ^In  pure  crystalline  masses  an  inch  thigk,  inyolved  with  foliated  anhydrite,  at  the  Isdil 
salt  mine,  Austria. 

661.  X3PSOBAITE.    Epsom  Salt     Sal  natiynm  catharticum  A.  Bermarm^  De  Sale  natiyo 
oa&artica  in  fodinis  Hungari»  recens  inrento^  Posonii,  1721.    Sal  neutrum^adduh»e,  Sal 
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AnglicaDum,  Wall,  Miih,  184,  1T47.  Id.,  Sel  d'Epsom  FY.  Tri  Wall,  i.  83P,  1753.  HalotribhuB 
ScopoU,  Be  Hjdrarg.  Idrienae  !rent..  Venet,  1761  (Klap..  Beitr.,  iil  104),  Prmcip.  Min..  1772 
Magnesia  yitriolata  (Sal  Anglicus,  EpsomeDSis,  Seidlisensta,  SeydschiitenslB,  amarufl,  etc)  Bergnu 
Soiagr.,  1782.    Bittersalz  Wem.    Haanalf:  pt.    Epsotnite  Beud.^  Tr.,  446,  1824. 

Orthorhorabie,  and  generally  hemihedral  in  the  octahedral  modifications. 
/A  7=90°  34',  0  A  1-1=150°  2' ;  a:b:  c=0-5766  :  1  :  I'Ol.  14  A  14, 
ba8al,=59°  27',  1-t  A  1-i,  basal,=59°  56'.  Cleavage:  brachy diagonal, 
perfect     Also  in  botryoidal  masses  and  delicately  iibrous  crusts. 

H.=2-25.  G.= 1-751;. 1-685,  artificial  salt,  Schiff.  Lustre  vitreous- 
earthy.  Streak  and  color  white.  Transparent — translucent.  Taste  bitter 
and  saline. 

Oomp. — Mg  S  +  7 19[,  when  pure=Magne8ia  16*3,  sulphuric  acid  32*5,  water  6l-2=100.  Anal- 
yses: 1-4,  Stromejer  (Gel.  Anz.  Gott,  1833,  Pogg.,  zzxl  137,  Scbw.  J.,  Iziz.  255);  5,  Bouis  (Uev. 
ScL  Industr.,  xiv.  300);  6,  Dufrenoy  (Tr.,  ii.  323): 


s 

Ag 

te 

Mn 

fl 

1.  a  Africa 

3-2-26 

14-68 

_ 

8-61 

49-24=90-69  Stromeyer. 

2.  Idria,  "JTaarsa^z'^ 

82-30 

16-89 

0-23 

60-93=99-86  Stromeyer. 

3.  Catalonia 

81-90 

16-49 



51-20=v<9-69  Stromeyer. 

4.  Keusohl,  rose-red , 

31-87 

16-81 

009 

0-34 

51-70,  Cu  (»-88,  Co  0-69=99-88  Stromeybi 

6.  Fitou,  France 

84-37 

1731 

— 



48-32=100  Bouis. 

6.      " 

8407 

16-20 



47  20,  Ca  210= 99-57  Dufr^oy. 

Pyr.,  etc. — Liqnifies  in  its  water  of  crystallization.  Gives  much  water  in  the  dosed  tube  ax 
a  high  temperature;  the  water  is  acid.  B.B.  on  charcoal  fuses  at  flrst^  and  finally  yields  ad 
infusible  alkaline  mass,  which,  with  cobalt  solution,  gives  a  pink  color  on  ignition.  Very  soluhlc 
in  water,  and  has  a  very  bitter  taste. 

Obs. — Common  in  mineral  waters,  and  as  a  delicate  fibrous  or  capillary  efflorescence  on  rocks, 
in  the  galleries  of  mines,  and  elsewhere.  In  the  former  state  it  exists  at  Epsom,  Rngland,  and 
at  Sedlitz  and  Saidschutz  in  Bohemia.  At  Idria  in  Carniola  it  occurs  in  silky  fibres,  and  is  benoe 
called  hairsaU  by  the  workmen.  Also  obtained  at  the  gypsum  quarries  of  Montmartre,  near  Pariij; 
in  Fitou,  Dept.  of  the  Aude,  France ;  in  Aragon  and  Catalonia  iu  Spain ;  in  the  Cordillera  of 
St.  Juan  in  Chili ;  and  in  a  grotto  iu  Southern  Africa,  where  it  forms  a  layer  1^  in.  thick.  Also 
found  at  Tesuvius,  at  the  eruptions  of  1850  and  1855. 

The  fioore  of  the  limestone  caves  of  Ky.,  Tenn.,  and  Ind.,  are  in  many  instances  covered  with 
epsomite,  in  minute  crystals,  mingled  with  the  earth.  In  the  Mammoth  Cave,  Ey.,  it  adheres  to 
the  roof  in  loose  masses  like  snowballs.  At  the  Alum  Cave,  in  Sevier,  Tenn.,  on  the  headwaters 
of  the  West  Fork  of  Little  Pigeon  River,  masses  of  nearly  pure  epsomite,  ahuost  a  cubic  foot  m 
volume,  have  been  obtained  (Safford*s  Bep.,  1 19).  It  effloresces  from  the  calcareous  sandstone,  10 
m.  from  Cocymans,  on  the  east  face  of  the  Helderberg,  N.  Y.  Said  to  occur  also  over  the  Cah- 
fomia  plains,  east  of  San  Diego  (Am.  J.  Sd.,  II.  vl  38«i).  Also  effloresces  from  a  pyritiferous 
serpentine  in  Marmora,  Canada  West ;  and  on  dolomites  of  the  Clinton  formation  (SUurian)  in 
shdtered  places  between  Niagara  Falls  and  Lake  Huron,  as  at  Dundas,  where  layers  occur  1  in. 
thick. 

Sulphate  of  magnesia  is  dimorphous.  According  to  Haidinger  and  Mitscherlich,  the  above 
described  form  is  produced  when  crystallization  takes  place  below  Xb'"  C.  (60"*  F.),  but  a  mono- 
dinio  form  between  25°  C.  and  SO"*  C. 

602.  TAURISCmi.    Tauriszit  G.  K  0,  Volger,  Jahrb.  Mm.  1855,  162. 

Orthorhombic.     Angles  those  of  epsomite.     Occurring  planes :  /,  i-J,  iri, 
1-2  ;  1-t,  1-i ;  1,  2-2,  2-2.     Crystals  acicular. 
Lustre  and  other  physical  characters  those  of  copperas. 

Oomp.— Stated  to  be  that  of  oopperas. 

Obs. — From  Windgalle  in  the  Canton  Uri  (Pagus  Tanriscorum  of  the  Homans),  Switaerland, 
associated  with  copperas  and  alum.    The  crystal  is  a  rhombic  prism  with  pyramidal  terminations. 

662  A.  Tbcticitk  Breiih.  (Graulit  GlockeTj  Syn.,  1847).    A  dove-brown  mineral,  easily  soluUe  ix 
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\retdr  and  ftttracting  raoisturo  readily,  oocurrlng  in  small  pyramidal  and  adcular  crystals  supposed 
to  be  orthorhombie,  and  also  massive.-  Probably  a  hydrous  sulphate  of  sesquioxjd  of  iron ;  but 
composition  not  ascertained.     M . = 1*6 — 2. 

From  Graul,  near  Schwarzenberg,  in  Saxony,  and  Braunsdorf  in  the  Erzgebirge.  Named  from 
rnKTi  6i^  in  allusion  to  the  deliquescenue ;  but  changed  to  giaulite  by  Glocker,  because  the  Greek 
signifies  liqui^ing  aetiodyj  and  not  passively  as  in  deliquescence. 

663.  FAUSBRITB.    Fauserit  BreWi^  B.  H.  Ztg.,  zxiv.  301,  1866. 

Ortliorhombic.  /  A  /=91°  18'.  Cleavage  :  iri  distinct ;  /  in  traces  of 
none;  O  rather  distinct.     Crystals  grouped  in  stalactitic  tbrms.    . 

H. =2 — ^.  G. = 1  '888.  Lustre  vitreous.  Color  reddish-  and  yellowish- 
white  to  colorless.    Translucent  to  transparent.     Taste  astringent,  bitter. 

Oomp — MgS+2  Mn54-15tt=(JMg-hf  Mn)5-f5fi[=Sulphuric  add  34'7,  protox.  manga- 
nese 20*5,  magnesia  5*8^  water  300=  100.    Analyses:  1,  2,  Mollnar  (L  c): 

S  llCn  Mg  ^ 

84-49        19-61         6*15        42-6«,  Xl,  Fe  (race 
33-78         20  05         5-6$         40-54. 

Obs.— From  Herrengnmd  m  Hungary.    Named  after  Mr.  Fiauser. 


COPPERAS  GROUP. 

The  species  here  included  ai-e  the  ordinary  vitriols.  They  are  identical 
in  general  tbnnula  with  the  species  of  the  Epsomite  group,  and  are  regarded 
as  the  same  compound  essentially  under  oblique  crystallization.  The  cop- 
per snlphate  diverges  from  the  others  in  crystallization,  and  contains  but 
5  of  water ;  but  species  containing  copper  in  many  othei*  groups  exhibit  « 
like  divergence  from  the  rest  in  crystalline  form, 

SyNONTMT  BEFOBB   1750.      XtiAca'Aov,    XuX.irK,    MfXajTupui,    E'r.p»,   MiVr,   DwJCOT.,  V.    114-118. 

[ChakcaUhwrn.  (frum  ^^uArnr,  ht'oss^  and  ii-O >iy  flowet')  is  vitriol  of  any  kind;  Spain  is  given  as  a 
locality;  Chaieitis,  a  disintegrating  pyrites,  iron  or  copper,  impregnated  with  the  same,  as  a  result 
of  its  alteration;  Melanieria  (fr.  ^tAw,  ink)y  a  salt-like  ehalcanthus,  or  earth  containing  it;  SorUj 
a  black  earth  or  stone  impregnated  with  some  vitriol ;  Misu^  a  yellowish  vitriolic  stone,  per- 
liaps  partly  oopiapite,  and  partly  yellow  ochre  impregnated  with  vitriol  of  some  kind.*] 

Atramentumsutorium=Chalcanthum.  Chalcites.  Sory,  Misy,  P/i«.,  xxxiv.  29-32;  evidently  in 
part  from  Dioscorides.  [The  description  of  CTiaicanthum  gives  prominence  to  blue  vitriol,  while 
iti  use  as  shoemaker's  ink  (which  Atr.  sutorium  signifies)  implies  the  presence  of  green  (or  iron) 
Titrio^  the  material  still  used  for  blackening  leather ;  Chalciies  and  eary  are  the  same  as  above ; 
Mtsy  is  yellow  and  pulverulent,  like  the  mineral  now  called  copiapite.] 

Atramentum  sutorium =Melanteria=:Chalcanthum,  Ohalcites,  Sory,  Misy,  Agric^  Fobs.,  212- 
214,  1546 ;  Kupferwasser  id.,  Interpr.,  463,  1M6.  [The  first  three  of  these  names  are  synonyms 
for  any  vitriol  or  all ;  and  include  (as  partly  also  in  Dioscorides)  capillary  or  wooHiko,  plumose, 
stalactitic,  and  salt-Uke  kinds,  l>6sides  Lapis  atrumenti  ;  Agrioola  mentions  the  varieties  Atramen,' 
Utm  sutorium  candidum{=XtvKotoy  Gr.)^  which  ia  white  or  zinc  vitriol ;  A,  s.  viride^  which  is  green 

*In  interpreting  these  ancient  names  it  has  to  be  borne  in  mind  that  there  are  three  sources  of 
obscurity,  besides  that  of  Imperfect  description  : 

1.  Thkt  the  earthy  or  stony  mass  containing  the  essential  ingredient  comes  into  the  description. 

•2.  That  Pyrites  (including  pyrite,  marcasite  and  pyrrhotine)  is  brassy  enough  to  bo  confounded 
with  chalcopyrite.  the  ore  of  copper  or  brass  (Y'«A*rf«)  j  ^^^  i"  f^'ct,  Dioscorides  says  that  pyrites 
yields  x*^^'^f  although  in  the  next  line  asserting  that  it  strikes  fire  with  a  steel,  a  characteristic 
distinguishing  it  from  copper  pyrites.  Moreover,  Agrioola  describes  all  the  vitriols  under  his 
Atratnenia  sutoria^  and  makes  Kupferwtunser  of  the  Germans  (meaning  copper  water)  a  common 
ayoonyni  for  them ;  as  has  been  true  of  OopperoM  in  English  and  Omperose  in  French. 

H.  That  iron  and  copper  pyrites  often  occur  together,  and  the  vitriolic  results  of  their  altera 
tioD  are  eonsequently  variously  mixed  in  nature. 
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▼itriol ;  A.  8.  ccBndmtm^  which  is  bluo  yitriol;  Sory^  a  gray  or  blackish  stone,  often  nodidar  (gfebs 
rotunda),  impregnated  with  any  vitriol;  Mi^y^  a  yellow  efflorescent  or  mealy  yitriol  {OopUipik) 
Goslar  in  the  Harz  is  the  principal  locality  cited  by  Agrioola.  ChaJcUea  is  said  to  be  bet>*'een 
sory  and  misy  in  texture,  and  rtJfra  d  asris  colore ;  perhaps  a  red  ochre  (a  frequent  result  cf  the 
alteration  of  pyrites)  containing  copperas  and  some  unaltered  pyrites. 

Atramentum  viride,  a  quibusdam  VUreolum  vocatur,  AJbertua  Magnus^  De  Min.,  Libr.  y.,  c.  ^ 
1270.  yitriolum  Agric^  ib.,  218.  [So  named  from  vitritem,  glass,  In  allusion  to  the  glassy 
appearance  of  the  crystals  of  vitriols ;  Agrioola  speaks  in  connection  with  his  expIanatioiD  of  Um 
word,  of  "  A  candidum  translucidum  instar  OrystaUi."] 

Atramentum  Gesner,  Foss.,  13,  1665;  divided  into  A.  album  durum  Groslariaoum  [or  Zinc  vit- 
HolJ,  A.  viride  [or  Iron  vitriol],  A.  cosruleum  Oyprium  pulcherrimum  [or  Blue  vitriol],  etc 
Mefanteria,  Sory,  Misy,  Gfsner,  ib^,  16,  16. 

Vitriolum '  TTa/fcritw,  Min.,  165,  1747,  and  Oronstedt^  Min.,  113,  1758:  a  genus  induding  the 
species  V.Cupri  (=:V.  Cypri,  Y,  Veneris);  2,  V.  viride  (=V.  ferri,  V.  martis);  3,  V.  album,  vei 
ZincI  (from  Goslar) ;  besides  4,  Y.  mixtum  (a  mere  mixture) ;  6,  6,  Terra  vitriolioa  and  Lapiii  atn- 
mentarius  (earth  or  stone  impregnated  with  vitriol  of  some  kind),  and  including  Lapia  atrameo* 
tanas  flavus,  or  Misy. 

664.  MZIIJLNTBRITZI.  MtXavnioia,  XaX<rdi^«r,  etc.,  Dioscor,  Ghalcanthum,  Atramentum 
sutorium,  etc.,  PHv,  Melanteria,  Atramentum  BUtorium  viride,  Agric  Yitriolum  pt  Albertus 
Magnus.  Atramentum  viride  Gesner,  Yitriolum  viride,  Y.  ferri,  Y.  martis,  WdUerius,  Green 
Yitriol    Copperas.    Sulphate  of  Iron.    Fer  sulfate  ^.    Melanterie  JBsimI,  Tr.,  il  482,  1832. 

Monoclinic.     (7=75^  40' ;  7  A  7=82^  21',  O  A  1^'= 
123^  U'i  a:h:  c=^l'310  :  1  :  0-8474. 

O  A  ^.^=104**  20'  0  A  -l-i=136^  18 

0  A  7=80  37  O  A  l-i=123  44 

O  A  -4-^=159  6  -1  A  -1=101  32 

Cleavage  :  0  perfect,  7  less  so.  Often  in  capillary, 
fibrous,  stalactitic,  and  concretionary  forms.  Gene- 
rally massive  and  pulverulent. 

H.=2.     G.= 1*832.    Lustre  vitreous.     Color,  vari- 
ous  shades  of  green,  passing  into  white;   becoming 
yellowish  on  exposure.     Streak  uncolored.     Snbtran&- 
parent— translucent.     Taste  sweetish,  astringent,  and 
metallic.     Fracture  conchoidal.     Brittle. 

Comp^— Fe  5  +  7  fl=Sulphuric  acid  iS-S,  protozyd  of  iron  25-9,  water  45-3=:lO0. 

P3rr.,  etc. — In  the  closed  tube  yields  water,  and  after  a  time  sulphurous  and  sulphuric  adds,  ' 
On  charcoal  turns  at  first  brown,  then  red,  and  finally  black,  becoming  magnetia     With  thd  | 
fluxes  reacts  for  iron.    Soluble  in  twice  its  weight  of  water,  and  the  solution  is  blaokened  by  a 
tincture  of  nut  galls.    Exposed  to  the  air  becomes  coyered  with  a  yellow  powder,  which  is  the 
sulphate  of  the  sesquioxyd  of  iron. 

Obs.— This  salt  usually  proceeds  rYom  the  decomposition  of  pyrite  or  marcasite,  which  readily 
afford  it,  if  oocasionally  moistened  while  exposed  to  the  atraosphere.  Occurs  near  Goslar  ia  the 
Harz;  Budenmais  in  Bavaria;  Fahlun,  Sweden;  at  Hurlet,  near  Paisley;  and  in  many  mines  in 
Eucope  and  on  the  other  continents.  Usually  accompanies  pyrite  in  the  U.  States,  occurring  as 
an  efflorescence ;  at  Copperas  Mt.,  a  few  miles  E.  of  Bainbridge,  Ohio,  it  is  associated  with  alam 
and  pyrite.  It  is  employed  in  dyeing  and  tanning,  and  in  the  manufacture  of  ink  and  Prussian  blue. 

666.  PISANrm.    F.  Pisam,  0.  R.,  zlyilL  807.    Pisanit  Kenng.,  IJeh.  1859, 10^  1860. 

In  concretionary  and  stalactitic  forms. 

Lustre  vitreous.     Color  bright  blue.     Becomes  ochreous  externally. 

Comp.— ({*e,<^u)S+11^;  or  a  copperas  with  three-fifths  of  the  iron  replaced  by  c<«pper 
Analysis  by  Pisani  (La): 
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•  B  29-90        *e  10-98        Cu  15-66        fl  4356 

Pyr^  eto« — ^B.B.  gives  with  the  fluxe.3  reactions  for  copper.    Otherwise  like  meknterlte. 
Obs.-— Oocnirs  with  chalcopjrite  at  a  copper  mine  in  the  interior  of  Turkey.    The  interior  of 
tlie  mineral  has  sometimes  druses  of  minute  crystals. 

666.  OOSIaARTTB.  Atrameutum  sutorium,  candidumv  potisslmuro  reperitur  Qoselariso,  trans- 
Iccidum,  crystalli  iustar,  Agric^  Foss.,  213,  1646.  A.  album  fossile  dunun  Goslarianum  Gesner^ 
Foss.,  13,  1566.  Vitriolum  Zinci  album  nativum,  Galizensten,  Hvit  Viktril,  Wall,  167,  1747. 
Zinc  Vitriol,  White  Vitriol,  White  Copperas,  Sulphate  of  Zina  Zinc  sulfatee,  Gouperose  blanche, 
fr.    Qaltizinite  Bewkj  Tr.,  446,  1824.    Goslarit  Haid,  Handb.,  490,  1847. 

Orthorhombic.  I A  7=90°  42' ;  Oa  l-^=150°  10';  a  :  J  :  0=0-5736  : 
1 : 1-0123.  Observed  planes :  7,  i-l,  i-t,  t-2,  14,  l-i,  1,  2-5.  l-l  A  l-t,  top, 
=120°  20',  14  A  1-1,  top,=120°  3',  Oa  1=140°  67',  1  A  1,  mac.,=127°  27', 
1  A  1,  brach.,=126°  45',     Cleavage  :  i-i  perfect. 

H.=2-2-6.  G.=2-036;  1-9-2-1;  1-953,  artificial  crystals,  Schm. 
Lustre  vitreous.  Color  white,  reddish,  bluish.  Transparent — translucent. 
Brittle.     Taste  astringent,  metallic,  and  nauseous. 

Oomp.—2nS-f- 7  fi[= Sulphuric  acid  27*9,  oxyd  of  zinc  28-2,  water  43-9=100.  Beudant 
obtained  for  a  specimen  from  Schemnitz  (Tr.,  ii.  481)  §  29*8,  Zd  28o,  Mn  0*7,  3Pe  0*4,  fl  40*8= 
liM»-2,  which  corresponds  to  6  £[.  Klaproth  obtained  (Beitr.,  v.  193}  §  22-0,  Zn  275,  iiu  0*6,  fl 
50-0=  100. 

Pyr.,  etc.—- Yields  water.  On  charcoal  with  soda  gives  a  zinc  coating,  and  a  sulphid  which 
tarnishes  sUver.     Easily  Soluble  in  water. 

Oba. — ^This  salt  is  formed  by  the  decomposition  of  blende,  and  is  found  in  the  passages  of  mines. 
It  oeeurs  at  the  Bammelsberg  mine  near  Goslar,  in  the  Harz ;  at  Schemnitz  in  Hungary ;  at 
Fahlun  in  Sweden ;  and  at  Holywell  in  Wales.    It  is  not  of  common  occurrence. 

It  is  manufactured  for  the  arts,  and  is  very  extensively  employed  in-medigine  and  dyeing. 
White  vitriol,  as  the  term  is  used  in  the  arts,  is  the  sulphate  of  zinc  in  a  granular  state,  liice  loaf 
sugar,  produced  by  melting  and  agitation  whQe  cooling. 

The  name  GaMUzenUe^  which  has  priority,  was  given  the  mineral  by  Beudant  from  a  popular 
German  name  GalitzensteirL  But  although  so  called  in  Germany,  zinc  vitriol  is  not  a  atone  fh>m 
Galicia  (Poland),  as.  the  word  implies,  while  it  is  eminently  a  product  of  the  mines  of  Goslar  in 
the  Harz.     ilaidinger's  name  CfosiarUe  is  therefore  adopted  for  the  species. 

667.  BXBBERITXI.  Cobalt  Vitriol  Sage,  J.  de  Phys.,  xxzix.  58,  1791.  Kobaltvitriol  Kapp, 
Gehleii's  J.,  II.  vi  157,  1808.  Red  Vitriol.  Sulphate  of  Cobalt.  Rhodhaloee  Beud.,  Tr.,  iL 
481,  1832.    Bieberit  Bdid.,  Handb.,  489,  1845. 

Monoclinic.     Usually  in  stalactites  and  crusts,  investing  other  minerals. 
G.-=  1*92:1:,  artificial  crystals,  Schill.     Lustre  vitreous.     Color  flesh-  and 
rose-red-     Subtransparent — translucent.     Friable.     Taste  astringent. 

Comp. — CoS  +  Yfi^Sulphuric  acid  28-4,  oxyd  of  cobalt  25*5,  water  46'1=100.    Analyses 
1,  J.  H.  Kopp  (Gehlen's  J.,  II.  vi.  167);  2,  Winkelblech  (Ann.  d.  Pharm.,  xiii.  265)  j  3,  Beudaiu 
(L  c);  4i»  5,  Schnabel  (ftamm.  4th  SuppL,  118): 

S  Co  fl 

1.  Bieber        1974      88-71      41-55=100  Kopp. 

2.  "  2906      19-91      46-83,  Mg  3*86 =99-65  Winkelblech. 
8.       ••  80'2        28-7        41-2,  3Pe  0-9  Beudant. 

4.  Segeo        28*81       23-3a      4522,  Ca  0*43,  ilg  0  88,  CI  0*09,  insoL  l'*14=100*I2  Sohn. 
6.        »*  20-84      16-60      38-13,  Oa,  Mg  tr,,  U  Q  05  insoL  2404=100  Schn. 

Kopp's  analysis  corresponds  to  Co^S  +  Stt;  but  the  existence  of  such  a  compound  is  very 
ioubtfuL    The  artificially  prepared  cobalt  vitriol  has  the  composition  aboYO  given. 
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Pyr.,  etc. — ^In  a  matrass  yields  water,  and  when  stronglj  heated,  snlphurous  add.  Com 
municates  a  blue  color  to  glass  of  borax. 

Obs« — In  the  rubbish  of  old  mines  at  Bieber,  near  Hanau ;  at  Leogang  in  Saltzbnrg;  at  Trei 
Puntos,  near  Ck)piapo,  GIiilL 

fieudant's  name  RhodheUase  is  not  an  admissible  derivative  from  >«t({«ci(,  roa^'cokfred^  and  iX(, 
soli,  and  is  unmineralogical  in  its  termination ;  it  should  have  been  Bkodohalite.  Instead  of  znaklog 
it  right  (in  which  case  it  would  be  no  longer  Beudant^s  namoX  it  appears  better  to  adopt  the 
name  applied  bj  Haidinger,  derived  from  the  longest  known  locality. 


668,  MOR3EINOSITB.  Nickel-Viktril,  Yitriolum  ferrum  k,  niccolum  oontinena  ("  of  a  deep 
green  color,  {^ith  Eupfernickel,  in  Cobalt  mines  ")  OronsL  (the  disco  v.  of  the  metal  Nickel),  ICiiLf 
114,  1768.     Niccolum  vitiiolatum  (interdum  e  mineris  solphuratis  fatisoentibus   genitum) 

.  Bergm.,  Sciagr.,  50,  17S2.  dulfalo  de  niqael  (fr.  Galicla)  D.A.  Casares^  1^49,  A.  M.  Aldbar,  in 
Bevista  Minora,  Madrid,  306,  1850.    Sulfate  de  nickel,  Morenosita,   Casares^  ib.,  176,  March, 

,  1851.  Kickel  Vitriol  T.  8.  Hunt,  this  Min.,  679,  1850,  Logan's  6.  Bep.  Can.,  1863.  Pyrome- 
line  V,  Kob.f  GfeL  Ans.  Miinch.,  zzxy.  216,  1862,  J.  pr.  Gh.,  IviiL  44« 

.    In  acicular  crystals  and  thin  prisms.     Also  fibrous ;  and  as  an  efflores- 
cence. 

H.=2— 2*25.  G.=2"004:,  Fulda.  Lustre  vitreous.  Color  apple-green 
to  greenish-white.  Streak  white,  faintly  greenish.  Soluble ;  taste  metal- 
lic astringent. 

Oomp.— ^iS+'7£[=Salphuric  add  28-5,  oxyd  of  nickel  26-7,  water  44-8=100.  Analyses: 
1,  2,  Fulda  and  Kdmer(Ann.  Gh.  Pharm.,  cxxxi.  217): 


5 

*i 

fi 

Is 

1.  Riechelsdorf 

28-54 

26-76 

44  4JJ 

0-27=100  Fulda. 

2. 

28  42 

26-59 

44-83 

0-24=10008  Komer. 

In  the  mineral  from  Oalicia,  on  which  the  species  was  instituted,  the  nickel  vitriol,  according 
to  Oasares  (I  c.),  was  mixed  with  a  little  sulphate  of  copper  and  iron ;  while  that  of  Canada, 
according  to  Hunt,  appeared  to  be  pure  nickel  vitrioL 

-  Pyr.,  eto.>-B.B.  in  tube  gi^s  water,  strongly  add,  swells  np»  and  hardens,  becoming  yellow 
and  opaque.  On  charcoal  glows  strongly  and  evolves  sulphurous  add  With  Borax  and  phoa- 
phorus  salt  g^ves  a  distinct  nickel  reaction.  The  Riechelsdorf  mineral  colors  the  outer  tlame 
blue,  from  the  presence  of  arsenic. 

OIm^ — A  result  of  the  alteration  of  nickel  ores.  Occurs  near  Cape  Hortegal,  in  Ghilida,  Spain, 
on  magnetite,  with  which  some  millerite  is  mixed ;  at  Riechelsdorf,  in  Hesse ;  as  an  earthy  cmst, 
mountain-g^en  in  color,  with  native  bismuth  and  arsenical  nickel,  at  the  Friedens  mine  near 
Jiichtenberg  in  Bayreuth  (pyromeline).  Also  in  acicular  crystals  and  crusts  at  Wallace  mine. 
Lake  Huron|,.upon  a  sulphuret  of  nickel  and  iron;  at  the  Gap  nickel  mine,  Lancaster  Ca. 
Pennsylvania. 

Named  by  Casares  after  Mr.  Moreno,  of  Spain.  A.  M.  Aldbar  states  that  Prof  Oasares  sent  a 
communication  on  this  mineral  to  the  Sodete  de  Pharmacie  of  Paris  in  1849,  which  was  not  pub- 
lished. 

669.  OHALO AN TUITE.  XaAcav^'f,  Chalcanthum  pt.,  Dioscor,,  Plin.,  Atramentam  OGsnileani 
Agric^  Gesner,  Vitriolum  Cupri= V.  Cyprl=V.  Veneris,  WaJL  Orxmst.  Sulphate  of  Copper,  Bine 
Vitriol,  Copper  Vitriol.  Kupfervitriol  Oernu  Couperose  bleue,  Cuivre  sulfate,  /V.  Vitriolo  di 
Bame  JiaL     Cyanose  BeucL,  Tr.,  ii.  486,  1832.    Chalkantliit  v.  KobeU^  Tafehi,  31,  1853. 

Triclinic.  0  A  7=109°  32',  0  A  /  =127°  40',  I A  7=123°  10.  Oa1= 
125°  38',  /Al=12G°  10',  (?  A  i-l=120°  50',  0  A  i-2=103°  27'  and  76' 
33'.  Cleavage  :  /  imperfect,  T  very  imperfect.  Occurs  also  amorphous, 
Btalactitic,  renitbrm. 
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H.=8'5.   G.=2-213.  Lustre  vitreous.   Color  mi 

Berlin-blue  to  sky-blue,  of  difterent  shades; 
sometimes  a  little  greenish.  Streak  uncolored. 
Subtransparent— translucent.  Taste  metallic 
and  nauseous.     Somewhat  brittle. 


Oomp.— 6u5  +  5fi=Sulphuric  acid  32*1,  oxyd  of  copper 
i  1  -8,  water  .s6 1  =  1  Oi  >.  GOeu  mixed  with  melanterite.  Bluieh 
ciystala  from  mud  at  the  Oronebane  copper  mine  of  Wickiow 
contain,  according  to  Mr.  Mallet,  34'2  of  sulphate  of  iron  to 
65-7  of  sulphate  of  copper. 

Pyr.,  etc — In  the  closed  tube  yields  water,  and  at  a  higher  temperature  sulphuric  aoid.  B.B. 
with  soda  on  charcoal  yields  metallic  copper.  With  the  fluxes  reacts  for  copper.  Soluble  in 
water ;  a  drop  of  the  solution  placed  on  a  surface  of  iron  coats  it  with  metallic  copper. 

Obs.— Blue  vitriol  is  found  in  waters  issuing  from  minors  and  in  connection  with  rocks  contain- 
ing chalcopyrite,  by  the  alteration  of  which  it  is  formed  dome  of  its  foreign  localities  are  the 
Bammelsberg  mme  near  GosUur  in  the  Harz ;  Fahlun  in  Sweden ;  at  Parys  mine,  Anglesey ;  at 
various  mines  in  Co.  of  Wickiow  ;  formerly  in  crystals  an  indi  long  at  Ting  Tang  mine  in  Gwen- 
nap ;  also  Rio  Tinto  mine,  Spain.  The  waters  of  the  Rio  Tin  to  mine  have  yielded  annually  1,800 
cwt  of  copper,  consuming  2,400  cwt.  of  iron.  At  Wickiow  about  5"0  tons  of  iron  were  laid  in 
the  pits  at  one  time,  and  in  about  12  months  the  bars  were  dissolved,  and  each  ton  of  iron  yielded 
H  to  2  tons  of  a  reddish  mud  which  was  cetnent  copper,  containing  for  every  ton  16  cwt.  of 
pure  copper.    It  has  been  observed  at  Vesuvius  among  the  products  of  the  ecuption  of.  1856. 

Found  at  the  Hiwassee  copper  mine,  also  in  large  quantities  at  the  Isabella  and  oilier  mines,  iu 
Polk  Co.,  Tennessee,  30  m.  from  Cleveland ;  at  the  Canton  mine,  Georgia ;  at  Copiapo,  Chili,  with 
stypticite. 

When  purilled  it  is  employed  in  dyeing  operations,  and  in  the  printing  of  cotton  and  linen,  and 
for  various  other  purposes  In  the  arts.  It  is  manufactured  mostly  flrom  old  sheathing,  copper 
trimmings,  and  refinery  scales. 

On  the  ancient  chalcanthum  see  p.  645.  Beudant^s  name  q/anose  (with  cyanosUe  derived  fix>m  it, 
fh>m  Kvavos)  is  rejected  like  other  names  in  which  the  terminal  s  of  the  Greek  is  retained.  More^ 
over  chaleanthile^  mesLumg  flowers  of  copper,  is  old  and  good. 

670.  OTANOOHROITB.    Cianooroma  Scaechif  Mem.  Yesuv.,  191,  1856. 

Monoclinic.  C7=75°  30'=  (?  A  U,  I A  7=108°  12',  0  A  l-i=153^  66', 
O  A  1-1=141°  47',  0  A  2-i=116°  49';  also  plane  2-i.  Occui-s  as  a  crust, 
and  crystals  obtained  by  solution  and  evaporation.     Color  clear  blue, 

Oomp. — According  to  Seaochi,  a  hydrous  sulphate  of  potash  and  copper ;  (^  du  +  i  ll^)  S  +  3  & 
Obs. — From  the  sidine  cnists  formed  on  the  lavas  during  the  eruption  of  Vesuvius  in  1865. 
Named  in  allusion  to  the  color  ttom  iroaco;,  blue,  and  xp^^i  color,    Scacchi's  name  has  been 

changed  to  the  above,  in  order  to  secure  the  termination  ite  and  avoid  ambiguity  (the  mineral  con* 

Laining  no  chrome). 


671.  AZiUNOaEN.  Hydro-trisulfate  d'alumine  Seud.,  Tr.,  449,  1824.  Davite  (?)  MOi, 
QaarC  J.,  1828.  Alunogene  Beud^  Tr.,  iu  488,  1832.  Solfatarite  pt  Shqt.,  Mm.,  188,  1835. 
Keramohalit  Giocker,  Grundr.,  689, 1889.  Saldanite  ffuoi^  Min.,  il  451, 1841.  Stypterit  Ghcker, 
Syn.,  297,  1847.  Halotricliit  pt  ffausm.,  Handb.,  il  1174,  1847  ,(not  Halotrichit  Glocker). 
Schwefelsaure  Thonerde.    Sulphate  of  Alumina. 

Monoclinic,  Jnrasky.  In  six-sided  tables  with  two  angles  of  92°  and 
four  of  134°.     Usually  in  delicate  fibrous  masses  or  crusts  ;  also  massive. 

H.=:1'5— 2.  G.=l-6— 1'8.  Lustre  vitreous— silky.  Color  white,  or 
tinned  with  yellow  or  red.  Subtranslucent — subtransparent.  Taste  like 
that  of  common  alunu 
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Oomp. — %lS?+ 18 ^=  Alumina  15*4,  sulphuric  acid  860,  water 48*6=100.  AnalTsee:  1,2 
Boussingault  (Adu.  Ch.  Phys.,  zxx.  109);  S,  Ucrapath  (CIi.  Gaz.,  I84H);  4,  Hartwall  (Jahreab.,  x 
178);  .%  H.  Rose  (Fogg.,  xxvii  HI 7);  «-«,  Ramraelsberg  (Pogg.,  xliii.  130,  399);  10,  J.  Junakv 
(Ast  BL  t  Lit,  1647) ;  1 1,  L.  Barth  (Ber.  Ak.  Wien,  zxiT.  2  ^9)  : 


1.  Rio  Saldaoa 

2.  Pasto 

,  H.  Adelaide 
4.  Milo 


36-40 
35'ti8 
35GS 
40-?l 


£l 
16<»0 
U-98 
17  09 
14-98 


46-60 
49-34 
46*70 
40-94 


9e 


0004 
0-85 


Ca 
0-002 


U.  Copiapo  36-97  14-63  44-64    2*58  0-14 

6.  Kolosoruk         »6-82  16-57  48-61    

7.  IVioadorf          37-38  14-87  46-l«   0-15 

8.  Potschappel      36-71  12-78  47'«'2   027  0-64 

9.  iVeienwalde      35'64  11-28  48-84» 1-91  0-46 

10.  Konigsbergr       36-76  14*30  44-60   216  

11.  PusterV,Tyrol360  15-8  4«-4     

*  And  loM. 


Si 
—=9901  Bouss. 

=10o-0u  Bouss. 

,  Cu  n-04,  inscL  tfbO  Herapaik 

1-13,  Na  1-13,  feO-26,  HO  040= 
100  Hart 

1-37  =  100-33  Rose. 

=100  Ramm. 

,  it  0-22,  fe  2-46=100-24  R 

,  It  0-32,  ^e  0  67,  5tn  l-»>2  R. 

0-43,  te  0-72,  6. 0-47,  Mn  0-31  = 

100  Ramm. 
— ,  iBSol.  2-01  =99-8  i  JuraskT 
—*-= 100-2  Barth. 


Beudaut  obtained  in  his  analysis  of  a  specimen  from  Gruadaloupe,  the  first  made  of  the  species 
(Tr.,  449,  1832),  §  39*94,  &  16  76,  fi  36*44,  potash  alum  4-58,  green  yitriol  I  94^  which  glres  12  fi 
instead  of  18  H.  The  other  analyses  agree  well  in  the  latter,  and  the  difterence  is  probably  an 
error. 

Davite  N.  Mill  (Brandes  Q.  J.,  xxv.  882, 1 828)  from  a  hot  spring  at  Chiwachi,  a  day's  journey  from 
Bogota,  afforded  him  8  28-8,  %1  16*0,  ^  61*8,  Pe  1*2,  with  earthy  matters  3  2=100.  B^quires 
investigation.     AnaL  10  is  of  the  keramohaXiU  of  Jurasky,  from  near  Kunigsberg. 

Pyr.,  etc. — Yields  water,  and  at  a  higher  temperature  sulphuric  acid,  in  the  doaed  tube. 
Gives  a  fine  blue  with  cobalt  solution.     Soluble  in  water. 

Obs. — This  species,  a  hydrous  sulphate  of  alumina,  results  both  from  volcanic  action,  and 
the  decomposition  of  pyrites  m  coal  districts  and  alum  shales,  and  occurs  at  the  localities  above 
mentioned,  besides  many  others  The  Pasto  mineral  was  from  the  crater  of  a  volcano.  It  has 
been  observed  by  Scacchl  at  Vesuvius ;  at  Konigsberg,  Hungary,  it  occurs  in  thick  drusps  with 
iron  vitriol  It  is  found  as  an  efflorescence  in  numerous  places  in  the  United  States.  A  white 
fibrous  alunogen  (?)  occurs  abundantly  at  Smoky  Mtn.,  Jackson  Oa,  N.  C,  where,  it  is  said,  tons 
may  be  obtained. 

This  species  was  made  known  by  Beudant,  and  by  him  first  named  AlanogM.  The  word  is  a 
cross  between  French  and  Greek,  and  tlierefore  objectionable ;  but  not  worse  than  some  others 
of  minerals  that  are  accepted.  Should  davUa  turn  out  to  be  the  same  thing,  this  name  would 
have  the  precedence  In  time ;  but  still  it  could  not  claim  recognition  on  the  basis  of  an  analysis 
proved  to  be  so  greatly  in  error. 

672.  OOQUIBIBITB.    Neutrales  schwefelsaures  Eisenoxyd  O.  Sose^  Pogg.,  xzviL  809,  1833. 
White  Oopperas.    Goquimbit  BreiOu,  Handb.,  100,  1841. 

Hexagonal.  Prisms  usually  with  the  terminal  edges  deeply  replaced. 
0  A  1  =  151°,  /A  1=119°,  1  A  1=128°  8'.  Cleavage:  /,  imperfect.  Also 
in  fine  granular  masses. 

H.=2— 2*5.  G.=2— 2-1.  Color  white,  yellowish,  brownish,  sometimes 
with  a  pale  violet  tint.     Taste  astringent. 


Oomp.— 3Pe5'+9  ft = Sulphuric  add  42*7,  sesquiozyd  of  iron  ! 
Mft:  1,  S,  H.  Bo8e(La): 

5        l^e       Si      Oa      Ag      Si 

1.  OrystcaUne    43-55    24*11    0*92    0*73    0*82    0*31 

2.  Ch-anular      43*55    25  21     0*78    0*14    0*21    0*37 


B*5,  water  28*8=100.    Analy 


3O-lu=100*04  Rose. 
29*98=100*24  Boso. 


Pyr.,  eto,— B.B.  resembles  melanterite.  Wholly  soluble  in  oold  water;  if  the  solution  be 
beated,  seaquiozyd  of  iron  is  copiously  precipitated.  Dilute  muriatic  add  dissolves  all  except 
the  silica. 
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HTDBOUS   SULPHATES.  <t51 

OlMk— Fonns  a  bed  in  a  feldapathic  or  trachytic  roek,  in  the  proTiooo  of  Coquimbo,  ibout  half 
a  day's  journey  trom  Copiapo.  The  bed  of  salt  is  on  the  increase,  and  Is  probably  dt^riyed  from 
decomposing  sulphids.  Pits  20  ft.  deep  have  been  formed  in  it  by  the  people  of  the  country. 
Occurs  also  in  Bolivia  near  Oalama,  constituting  the  greater  part  of  a  lar^  hilL 

Observed  by  Scaochi  about  fumaroles  after  the  eruption  of  Vesuvius  in  1856,  partly  in  a 
brownish  friable  crust,  which,  b}'  solution  and  evaporatioo,  afforded  yellow  hexcigonal  crystals ; 
also  as  a  yeUowiah  crust,  in  many  parts,  tinged  green,  compact  in  texture,  with  the  lustre  of  a  sur- 
face of  fracture  "very  bright 

Grailich  states  (Ber.  Ak.  Wien,  xxviii.  272,  1858)  that  a  specimen* of  coquimbite  from  Copiapo 
in  the  museum  at  Vienna  has  the  optical  characters  of  his  rcemeritei  and  therefore  cannot  bo 
hexagonal,  and  he  suggests  that  the  two  mhierals  may  be  identical 

A  related  ochre-yellow  mineral  from  Algodonbai  in  Bolivia,  afforded  v.  Bibra  (J.  pr.  Ch.,  xcvL 
2m)  §  H0"2»,  Pe  43-89,  Ca  4*21,  fl  21-20,  OuP  lr.=9ii-63;  which,  if  the  limebe  separated  as 
grpsum  (10'21  p.  c.%  becomes  S  60*34)  ¥e  27*80,  fi  21-86=100.  It  ia  partly  soluble  in  water, 
but  the  solution  contains  no  iron. 


ALUM  AND  HALOTRICHITE  GROUPS. 

^  Groups  of  Tersulphates  having  the  ratio  of  base  and  acid,  and  also  of  R, 
ft,  1  :  3 ;  all  very  soluble,  and  having  more  or  less  the  astringent  taste  of 
common  alum.  H.=2— 2'5.  G.=l-56— 2.  The  Alums  have24fl  to  4  S, 
and  are  isometric ;  the  Halotrichit^  have  22  H  instead  of  24  H,  and  are 
not  isometric,  being  either  orthorhombic  or  monoclinic. 

The  species  hero  included  are  not  easily  distinguishable  by  the  taste  or  external  characters,  and 
hence  early  authors  on  minerals  include  all  under  one  or  two  names.  The  old  synonymy  and  the 
history  of  the  species  are  therefore  more  conveniently  given  here  than  under  the  several  sub- 
divisions of  tho  group. 

llrtf rrflijij  Gf.  Alumeu  Pliru  [embracing  vitriols  as  well  as  the  alums].  E  r'*'*  vrm^nda  Dioacor. 
[embracing  the  fibrous  or  feathery  kinds.  ^Y'vrit  being  from  T^^'i^b),  Icui^  and  alluding  to  the  easy 
subdivision  into  fibres].  Toiyimt  Vioseor.lfT,  ept(y  ^(ur,  it  embracing  capilhiry  kinds].  Alumen 
fossile,  Germ.  Alaun,  Gemer,  Foss.,  1666  [vitriols  being  exd.,  and  comprising  the  var.  A.  can- 
didum  Neapolitanum  (fr.  Naples),  A.  capiUare,  ib.,  A.  Placodes  (latas  crustas  habens),  ib.,  etc.]. 
Alaii,  Alumen  [including  var.  n  solidum,  0  crystalllsatum,  y  plumosum,  or  Fjader-Alun],  Wo/t, 
>liii.,  161,  1747.  Alun,  Argilla  acido  vitriol!  imbuta,  Oronst,  116,  1768.  Argilla  vitriolate  [= 
Sulphate  of  Alumine]  Bergm,,  Sciagr.,  1782.  Alaun,  Haarsalz,  Federalaun  [all  as  one  species,  or 
Cftwo,  without  right  distinclious],  Wem,,  and  other  Min.  before  1800.  Alumine  sulfatee  alkaline 
£{.y  Tr.,  iL  278,  1801  [citing  Vauquelin's  anal  of  potash-alum,  but  indnding  all  alums]. 

In  1 796  Klaproth  proved  (Beitr.,  L  311),  and  in  1792  Breislak  (Essais  Min.  sur  hi  Soifatara,  etc.), 
that  some  alum  (that  of  Miseno  and  the  Soifatara,  near  Naples)  was  potashrolum.  In  1802  Klap- 
roth  showed  (Beitr..  lit  102)  that  the  Federalaun  of  Freyenwald  was  iron-alum,  Beudant 
ascertained  that  there  was  a  native  alum-like  mineral  which  had  the  constitution  attributed  last 
century  to  true  alum — that  is,  was  a  simple  sutphate  of  alumina^  without  an  alkali  or  other  prot- 
oxyd  (Tr.,  449,  1824).  Griiner,  in  1821  (Gilb.  Ann.,  Ixix.  218),  made  known  a  native  ammonia" 
nUum;  Thomson,  in  1828  (Ann.  Lya  N.  Y.,  iii.  19,  1828),  a  native  soda-alum;  A.  A.  Hayes,  in 
1846  (Am.  J.  Sd., xlvii  360),  a  magnena-dlunu 

673.  TBOHBRMIQ>ITB.    Ammonia  Alum.  Ammoniakalauc,  Ammonalaun,  Oerm,    Ammon« 
alun  BeiuL,  il  497,  1832.    Tbchermigit  v.  Kobdl,  TafeUi  Bestimm.,  1863. 

Xn  octahedrons  and  fibrous. 

II.=1— 2.  G.=1'50.  Lustre  Yitreons.  Color  white.  Transparent  to 
translucent. 

Oomp.— NH*OS+Xl  g'+24  ft=(i  (NH*  0)»+lXl)  5^+18  fl[=Sulphate  of  ammonia  14-6, 
vilphato  of  alumina  37*8,  water  47-6=100. 

Analyses:  1.  Pfaff  (Handb.  An.  Ch.,  iL  47);  2,  Lampadius  (Gilb.  Ann.,  Izz.  182,  Ixziy.  183)- 
3   Stromeyer  (Pogg.,  xxxl  137): 
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S  .    Si  KH'O  tL  Hg 

1.  Taohennig        36*00  12-14  658  4500  028=100  Pfaff. 

2.  <'  38-58  12*34  412  44*96.        =100  Lampadius. 

8.         "  86-065        11*602        8-721        48*390        0'115=99'893  Stromejer. 

Pyr.,  etc. — In  tbe  dosed  tube  yields  water  and  sulphate  of  ammouia;  B.B.  sublimes;  on  char 
ooal  gives  a  coating  of  sulphate  of  ammoniaf  and  leaves  a  residue  which  gives  a  fine  blue  with 
cobalt  solution ;  with  soda  gives  ammonia  fUmes,  and  the  reaction  for  sulphuric  add. 

Obs. — From  Tscherroig,  Bohemia  This  salt  is  manufactured  from  the  waste  of  gas  work^ 
and  used  extensively  in  place  of  potash  alum. 

674.  EAUNTTB.    Potash  Alum.    Native  Alum.    KaUalaun,  KaUnischer  Alum,  Kaliciachei 
Alumsulphat)  Cferm,    Ealinite  Dana, 

Isometric.     Usually  fibrous  or  massive,  or  in  m^aly  or  solid  crusts. 
H.=2— 2*6.     G.=1'75.     Lustre  vitreous.     Color*  white.     Transparent 
to  translucent. 

Oomp.~:fcS+£lS'+24^=(i]^*+f  £l)S'+18&=Sulphate  of  potash  18-4,  sulphate  of  alu- 
mina 36%  water  46-5=100. 

Pyr.,  etc—B-B.  fuses  in  its  water  of  ciystallization,  and  flroths,  forming  a  spongy  mass;  with 
cobalt  solution  an  intense  blue;  on  charcoal  gives  %  hepatic  mass.  Soluble  in  from  16  to  20  timet 
Its  weight  of  cold  water,  and  in  little  more  than  its  weight  of  boiling  water. 

Oba. — Effloresces  on  argillaceous  minerals,  and  more  particularly  alum  slate.  Whitbj  in  York- 
shire is  a  noted  locality,  also  Hurlet  and  Campsie  near  Glasgow.  Also  obtained  at  the  vdcanoej 
of  the  Lipari  isles  and  Sicily.  Cape  Sable,  Maryland,  affords  large  quantities  of  alum  annually. 
In  the  caves  of  the  Uuaka  Mts.,  Eastern  Tennessee,  especially  at  Sevier,  masses  a  cubic  foot  in 
size  may  be  obtained;  also  in  the  "Black  Slate"  of  Middle  Tenneasee;  and  in  caves  along  tbe 
valleys  and  gorges  of  the  streams  in  De  Kalb,  Coffee,  and  Franklin  Cos.,  Tenn.  (Safford). 

676.  VOI.TAITB.    Yoltaite  A.  Scacehi,  Ac.  Sd.  Nap.,  1840. 

Isometric.  In  octahedrons,  cubes,  dodecahedrons,  aiid  combinations  of 
these  forms. 

Lustre  resinous.  Color  dull  oil-green,  greenish-black,  brown,  or  black. 
Streak  grayish-green.     Opaque. 

Oomp.— ^eS-f-Pe5*+24ft,  Scaochi,=feS  154,  PeS«  406,  'd  44-0=100;  but  not  from  a 
complete  analysis.  Dufrenoy's  analysis  (Ann.  d.  M.,  III.  ix.  165)  Is  not  correct  aooording  to 
Scaa-iii  (Mem.  G.  Camp.  Napoli,  89,  1849). 

Abich  has  obtained  an  artitidal  salt  of  similar  characters,  which  has  the  formula  (}  (J^e,  if-k- 
I  Fe)  S*+4  fi,  and  the  composition : 

5  48-82        £l  2-20       f^e  1*7-65        ^e  11;60       Jffa  6*25        & 0'4       fi  1594 

a  little  of  the  iron  being  replaced  by  aluminum.  It  la  supposed  that  voltalte  corresponds  to  It 
essentially  in  composition. 

PaiUinyi  has  found  crystals  of  a  similar  compound  at  Kremnilz.  They  aflTord  the  formula 
(Tschormak,  Anz.  Ak.  Wien,  1867,  218)  {i{Pe,  IC)»+JI^e)S'+4ifi,  with  te  :  lt=4  :  1,  and  « 
little  aluminum  repladng  iron. 

Pyr.,  etc. — Soluble  in  water  with  difficulty,  and  at  the  same  time  decomposes. 

Obs.— This  species  was  first  observed  at.  the  Solfatara  near  Naples,  by  Breislak  (1792).  It  lias 
been  found  by  E.  Ulrich  at  the  Rammelsberg  mine  near  Groslar.  The  last  contains  protoxyd  of 
manganese,  as  well  as  of  iron. 

676.  Blakeite  Dana,  Min.,  1850.  J.  H.  Blake  has  described  an  iron-sulphate  from  Coquimbo, 
which  he  refers  to  coquimbito ;  but  it  occurs  in  regular  octahedrons,  and  assumed  the  same  (m 
on  solution  and  recrystallization.  He  obtained  in  an  analysis  S  41*37,  P6  26*79,  j£l  1'05,  Ag 
0-80,  gi'0-82,  H  29*40=99-68.     Requires  further  investigation.     ' 
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677.  MBNX>OZITB.    Soda  Alum.    NatronalaaD,  Natrumalatm,  Gtrm,    Natronalim  UwA^  VL 
448,  1841.    Solfatarite  pt  Shep,,  MiiL,  iL  187,  1835  (not  in  Min.  of  1857).     Mendozite  Dana, 

In  white  fibrous  masses. 

H.=3,  and  G.=l*88,  Thomson.  Externally  white  or  pulverulent. 
Some  resemblance  to  fibrous  gypsum,  but  harder. 

Comp. — ^a  S+ii^S'-h  22  £[= Sulphate  of  soda  16*1,  sulphate  of  alumina  89*0,  water  44*9= 
100;  or,  Sulphuric  add  3j'«S,  alumina  1I'7,  soda  1*1,  water  44*9=100.  Analysis  by  Thomson 
(Awl  Lya  N.  Y^  1828): 

St.  Juan  near  Mendoza        5  37  70        Xin-OO        Sa  7  96        fi  41  •96=99*62. 

Pyr.,  etc^ — ^Besambles  ordinary  alum. 

ObflA-Occanl  near  Meudoza,  east  of  the  Andes 

Thomson  found  for  the  composition  of  a  soda  alum  from  Southern  Peru  which  he  called  Sub- 
sesquisulpbate  of  Alumina  (Phil  Mag.,  IIL  zzii.  188),  §  H2'95,  ^\  22*65,  ^a  and  S  6-50,  £[  39'20 
=  101*20.     G.  =  1-584. 

Shepard  states  in  Am.  J.  Sci.,  zvi.  203,  1829,  that  the  alum  of  the  island  of  Milo  is  a  soda  alum 
related  to  Thomson's ;  but  in  toL  xxii.  387,  ib.,  he  admits  a  doubt,  on  the  ground  of  Hnrtwall^a 
analysis  of  a  Milo  alum,  which  makes  it  Alwwgen  (q.  y.).  Shepard^s  name  solfatarite  (which  he 
has  since  rejected)  was  based  upon  its  occurring  in  solfataras,  and  not  in  the  Naples  solfatara,  to 
whi^  no  aUusion  is  made  in  his  edition  of  1835 ;  and  under  it  he  gave  three  analyses  of  aluno- 
gen,  with  the  one  of  sodaralvm  by  Thomson.    The  Mendoza  mineral  is  not  from  a  solfatara. 

678.  PIOKERINami.    Hayes,  Am.  J.  Set,  xlvl  360,  1844.    Magnesia  Alum  ib,    Magneai- 

alaun.  Talkerde-Alauft,  Germ, 

Monoclinic  t  In  fine  acicular  crystals ;  long  fibrous  masses ;  and  In 
efflorescences. 

H.=l.  Lustre  silky.  Color  white,  yellowish.  Becomes  pulverulent 
and  white  on  exposure.     Taste  bitter — astringent. 

Ck>mp. — Ag 3 +£lS'+ 22^= Sulphuric  acid  37*3,  alumina  12*0,  magnesia  4*6,  water  46*1. 
Analyses:   I,  A.  A.  Hayes  (L  o.);  2,  How  (J.  Gh.  Soc,  II.  I  200): 

5        %1    ^e,An%    Ca     &       & 

1.  Iquique  36-32  1218    0*43    4*68  0-13    46*45,  H  d  0  60=99*74  Hayes. 

2,  Newport,  N.  a  36*38  1064    058    4*79   0  23  45  06,  Co  006,  Si  014,  sUte  0  72=99*57  H. 

Id  two  other  trials  How  found  for  5  86*36,  86*59,  and  for  fi  46*16,  46*07. 

Pyr.,  etc.— In  the  matrass  yields  water,  and  acts  like  other  alums.    Tastes  like  ordinary  alum. 

Oba.-— From  near  Iquique,  in  Peru ;   also  from  N.  Scotia^  in  Newport,  on  the  bank  of  the  . 
Meander,  as  an  efflorescence  op  the  slate  or  shale  (Silurian)  of  a  sheltered  cliff,  where  it  results 
•  from  the  action  on  the  shale  of  decomposing  pyrite — and  probably  a  kind  containing  trac-es  of 
cnbalt  and  nickel.    How  observes  that  the  fibres  in  this  mineral  are  oblique  in  crystallization,  and 
that  it  contains  only  22  £[ ;  and  that  it  is  therefore  not  a  true  alum. 

679.  APJOHNTTB.     Manganese  Alum  ApfoTm,  PhiL  Mag.,  sdL  103,  1838.     Manganalaun. 

Apjohnit  Ghcker,  Sya,  298, 1847. 

In  fibrous  or  asbestiform  masses,  white,  and  with  a  silky  lustre. 

OoiBp.— An5+XlS*+24fi=Sulphate  of  manganese  16-«,  sulphate  of  potash  S7*0.  water 
46-7  =  1 00.  How  suggests  the  formula  Mn  S  -h  3tl  §  +  22  ^,  which  would  correspond  to  44*54  p.  c 
3f  water  and  35*96  3,  supposing  some  loss  of  the  sulphuric  acid  in  the  heating  to  determine  the 
rater. 

Analysis  :  Apjohn  (PhiL  Mag.,  L  c.) : 

§  32-79        Xl  10-66        Ua  7*38  (=Sn  6-60)        A  4815        ftgS  1*0«=100. 
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Pyr.— >Kearl7  the  same  as  for  ordinary  ^lum,  but  gives  with  fluxes  a  reaction  for  manganessu 
Obs. — ^From  Lagoa  Baj  in  South  AfHca. 

680.  B08JBMANITB.    Manganese  Alum  pt,  Mangano-magnesian  Alum.  Bo^manite  JDam 

Monoclinic  ?  In  silky  acicular  or  capillary  crystallizations ;  and  ai 
crusts  and  efflorescences.  Taste  like  that  of  ordinary  alum,  but  less 
strong. 

Oomp,--(SlB,  %)§+3tlg'+22fi(How)=if  llfn  :  iClgixl  :  2,  Sulphuric  add  36-82,  aluimoa 
11 '83,  protoxyd  of  manganese  2*73,  magnesia  3()6,  water  45*6tt=100.  Analyses :  1,  Stromejer 
(Pogg.,  zxzi/i37);  2,  J.  L.  Smith  (Am.  J.  Sci.,  II.  xvilL  H79);  3,  E.  Schweiser  (Kenng.  Uebers., 
1859,  12): 

S  £l      te      An     %    Ca      £[        :ft 

1.  Bosjeman  R.,  Afr.  86*77     11-62  217     369 45  74,  KCi  0*20=100  Sb 

2:  Utah  35-85     lo-40   0*16    2-12    6-94 0  20  4600=100-66  Smith. 

3.  Maderan  Vail         35-tf6     10-55    106    2*51     8-74   027    0*58  44-26,  Cu  0*22, insoL  112=100. 

In  the  last  there  was  some  ammonia  with  the  water. 

Pyr.,  etc. — As  under  apjohnite. 

Obs. — It  covers  the  floor  of  a  cave  near  Bosjeman  river  in  Southern  Africa,  to  a  depth  of  six 
inches ;  the  roof  is  a  reddish  quartzose  conglomerate,  contauiing  magnesia  and  pyrites ;  it  rests 
oh  a  bed  of  epsomite.  1|  inches  thick ;  also  found  in  Maderan  valley  in  Canton  Uri,  Switzerland 
(called  keramohalite  by  Schweizcr) ;  and  at  Alum  Point  near  Salt  Lake,  in  Utah.  This  Utah 
mineral  was  made  a  manganesian  alum  by  Dr.  Gale  (Am.  J.  ScL,  LI.  xv.  4^4^  185»). 

681.  HAItOTRIOHITB.  Pederalaun  von  Freyen^valde  (with  anal,  showing  it  to  bo  an  iron 
alum)  Ktapr.,  Beitr.,  iii.  1U2,  I8o2.  Eisenalaun  Qerm,  Iron  Alum.  Halotrichit  Gfoeker, 
Grundr.,  691,  1839.  Hversalt  Fbrckhammerf  Jahresb.,  xxiii.  263,  1843.  Halotrichine  Scacchi, 
Mem.  Geol.  Camp.  Nap.,  84^  1849. 

Silky  fibrous.  Yellowisli-wliite.  Taste  inky-astringent.  Becomes  dull 
and  pulverulent  on  exposui'e. 

Comp.—]^eS+£lS*+ 22  £[= Sulphuric  add  35*9,  alumina  11*5,  protoxyd  of  iron  8-1,  water 
44*5=100. 

In  the  IlversdU  of  Forchhammer  (L  c)  a  small  part  of  the  alumina  is  replaced  by  sesquioxyd 
of  iron,  and  of  the  protoxyd  of  iron  by,  magnesia.  Scaochi's  UatotricMnt  (I  c.)  may  belong  here ; 
he  writes  for  the  formula  f'e  S+f  M  §'+  18  ^.  If  part  of  the  iron  is  sesquioxyd  it  Is  like  tlie 
hversalt. 

Anulybcs  :  1,  Berthier  (Ann.  d.  Mine5t,  v.  257);  *2,  Rammelsberg  (Pogg.,  xliiL  399);  3,  B.  Silli- 
man,  Jr.  (this  Mln.,  226,  1860);  4,  Arppe  (An.  Pinske  Min.,  1867);  6,  Phillips  (Ann.  Ch.  Phyai, 
xxilL  322) ;  6,  Fordihammer  (1.  c.);  7,  Scacchi  (1.  a) : 

§  %1  ^e       %        ^ 

1.  1  34.4        8-8        12*0        0*8      44-0=100  Berth. 

2.  Morsfeld  8608  1091        9-87  0'23  48-03,  ^  0 48=100  Ramm. 

3.  Oroomiah  33*81  10*62        9*15  41-61,  Si  3*34, 3Pe  106 =99-58  & 

4.  Knland  34-71  1883        6"i3  — -  44-2u=98'47  Arppe. 

5.  Hurlet  30*9  6-2  20-7  43-2=100  PhiUips. 

^.  Hv&raaU             35-16    11*22        4*57      2-19    45*63,  Pe  1-28=100  Fordihammer. 
1,  Hahtrichine       3412      9*76      10-20     45-92=100  Scacchi. 

Klaproth  obtained  for  the  "  Feather  alum "  of  Freyenwalde,  Sulphuric  add  and  water  77, 
alumina  15-25,  protoxyd  of  iron  7-60,  potash  0*25=100. 

Pyr.,  etc, — Fuses  in  its  own  crystallization-water,  cracks  open,  and  if  strongly  heated  gives 
ofl'  sulplmrous  add,  leaving  a  brown  residue ;  with  the  fluxes  reacts  for  iron,  and  with  soda  on 
charcoal  gives  an  hepatic  mass. 

Obs. — Occurs  at  Bodenniais  and  at  Morsfeld  in  Rhenish  Bavaria  Also  at  Oroomiah,  Persia, 
where  the  inhabitants  use  it  for  making  ink  of  a  flne  quality ;  at  Hurlet  and  Oampsie  near  Glas 
gow ;  at  Bjorkbackagard  in  Finland  ^anaL  4).  Probably  at  Rossville,  Riclimond  Co.,  K.  Y.  (Beck) 
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The  BversaU  of  Forchbammer  in  an  allied  alum  from  Iceland.  Ifabirichine  is  a  silkj  alum  from 
tiie  Solfatara  near  Naples. 

The  name  HaloirickiU  is  from  SAf,  salty  and  Bpii,  hair, 

Berg-btiUer  {Beurre  de  Moniagne)  is  an  impure  alum  or  copperas  efflorescence,  of  a  butter- like 
consistoncd«  oozing  from  some  alum  slates.  A  yellowish  kind  from  Wetzelctein,  near  Saalfeld, 
afforded  R.  Brandes  (Schw.  J.,  mix.  417)  §84-82,  3tl7*0(),  l^e  9-97.  lig0-8<»,  Na  0-72,  ammonia 
I '75,  fl  43*60 =9»*uO.  Another,  from  the  original  locality  at  Irtisch  in  the  Altai,  gave  Klaproth 
(Beitr.,  vi.  844)  gsi-O,  Sl2  6,  fe60,  Mn0*25,  lig6-26,  6ji4-5,  iSfa 0-25,  tl 49*26. 

"  682.  RCBMZIRITZI.    Boemerit  Grailich^  Ber.  Ak.  Wien,  xxviiL  272,  1858. 

Monoclinic.  (7=78°  59',  /A  /,  front,=101°  24',  0  A  /==98°  30'  and  81*^ 
30',  O  A  i-i=101°  1',  0  A  i4=90°,  /A  i-l=129°  18',  Grailich.  Cleav^ 
£^:  clinodiagonal  perfect.  Coarse  granular,  the  grains  partly  crystal- 
lized. 

H.=2*75.  G.=2'15— 2'18 ;  mean  of  results  2'174.  Lustre  between  greasy 
and  vitreous.  Color  rust-brown  to  yellow.  Translucent.  Taste  saline, 
astringent,  vitriolic. 

Oomp.— 0.  ratio  for  R,  fi,  g,  fi=nearly  1  :  3. :  12  :  12 ;  &  S+J'e  5'  + 12  fl[.  Mean  of  two 
analyses  by  Tschermak  (L  a) : 

S         l^e      ^e      2n       ftn      Ca      Ag       £[     insol. 
(1)41*64    20*6«    6-26    1*97      tr,      0*68      if.      28-00    0*60=99*48. 

Pyr.,  etc. — ^Probably  the  same  as  for  copiapite.    Reactions  of  iron  and  zlno. 
Obfl^From  the  Rammelsberg  mine  near  Goslar,  along  with  copiapite. 


683.  OOPIAPITB.  Mktv  D%08c  Misy  (fr.  Cyprus,  etc.)  Plin^  znir.  31.  Mlsy,  Germ,  Gelb 
Atrament  (fr.  Harz,  etcX  Agric.,  Nat.  Foss.,  218,  457,  Interpr.,  466, 1546.  Mlsy,  Gul  Atrament 
Sten,  Lapis  atramentarius  fiavus,  TToff.,  Min.,  169,  1747.  Misy  (fr.  Han)  Ha/aom,,  Handb., 
1061, 1813, 1208, 1847.  Gelbeisenen  BreUk^  Char.,  97,  238, 1823,  228, 1832.  Yellow  Copperas. 
Copiapite  (fr.  Copiapo),  Basisches  Schwefelsaures  Eisenozyd,  H.  Roee,  Fogg.,  xzvii.  309,  314, 
1838.     Xanthofliderit  pt.  Olocher,  Syn.,  65,  1347. 

Hexagonal  ?  Loose  aggregation  of  crystalline  scales,  or  granular  massive, 
the  scales  rhombic  or  hexagonal  tables.  Cleavage :  basal,  perfect.  In- 
erustin^:. 

H.=i*5.  G.=2*14:,  Borcher.  Lustre  pearly.  Color  sulphur-yellow, 
citron-yellow.     Translucent. 

Oomp.— Pe'S'+lSfij.Rose.;  3Pe'5*+12fi,  Ramm.= Sulphuric  add 427,  sesquioxyd  of  iron 
34-2,  water  23*1  =  100.  Analyses:  1,  H.  Rose  (Fogg.,  xzvii  309);  lA,  same,  excluding  18*46 
epsomite,  0*19  gypsum,  and  the  silica,  as  impurities  (Ramm.  Min.  Oh.,  275);  2-4,  Boi-cher,  and 
Ahrend  &  XJUrich  (B.  H.  Ztg.,  1854);  6,  6,  List  (Ann.  Ch.  Pharm.,  Ixxiv.  239) : 


s 

9e           %1 

*g 

Ca 

fi 

1.  Coinapo 

89*60 

26*11         1-95 

2*64 

0*06 

29-67,  Si  l-37=101-40  Rose 

lA.     « 

41*69 

88-59         

24-82  Rose. 

2.  Goslar,  crysl. 

8800 

24*24  2n  5*80 

8000=98-I0  Borcher. 

3.        "         " 

39*44 

28*00     "  2  00 



30*64=100-08  A.  AIT. 

4.        "<       earOiy 

38*07 

26*03     *'  2-30  Mn  1-26 

— . 

30*50=98  22  A-  &  U. 

6.        "       cry$L 

42-92 

30*07     "  2-49 

2-81 

t0*32 

2l-39=l(»0  List 

«.        « 

48-21 

30-37         

- 

und.  List                j 
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Pyr.,  etc. — ^Yields  water,  and  at  a  higher  temperature  sulphuric  aoid.    On  charcoal 
magnetic,  and  with  soda  affords  the  reaction  for  sulphuric  acid.    With  the  fluxes  reactions  for 
)ron.    In  water  insoluble. 

Obs.*-Gommon  as  a  result  of  the  decomposition  of  p}Tite  at  th^  Bammelsberg  mine,  near 
Ooslar  in  tbe  Hars^  and  elsewhere. 

This  species  is  the  yellow  copperas  long  called  misy,  and  it  might  well  bear  now  the  name 
Misylite.  The  description  of  Dioscorides  is  imsatisfactorj.  But  tbat  of  Pliny,  not  over  25  jean 
later,  is  good,  and  is  as  likely  to  represent  the  true  fttcv  of  the  Greeks;  and  that  of  AgriooU 
is  excellent,  and  was  taken  IVom  Goslar  specimens. 

684.  RAIMONDITfi.    Raimondit  BreUfk,  B.  H.  Ztg.,  xxy.  149,  1866. 

Hexagonal.  In  thin  six-sided  tables  with  removed  basal  edges,  scale-like. 
Cleavage :  basal,  perfect. 

H.=3— 3-25.  G.=3-190— 3-222.  Lustre  pearly.  Color  between  honey- 
and  ochre-yellow.    Streak  ochre-yellow.     Opaque. 

Oomp.— O.  ratio  %  3,  &=6  :  9  :  7 ;  Fe*  5'+t  d=Sulphuric  acid  86*0,  Beaquiozyd  of  iron 
46-6,  water  18*4=100. 
Analysis:  1,  Rube  (La): 

S  Fe  ft 

1.  EhrenfHedersdorf         36*08  .     46*52        17  40=100. 

P3nr>}  etc.— Probably  the  same  as  for  copiapite.    In  water  insoluble. 
Obo. — From  the  tin  mines  of  Ehrenfriedersdorf,  in  scales  on  cassiterlto. 

684 A.  Pastreitb  Korman  (Bergemann,  Verb,  nat  Ver.  Bonn,  1866,  n\  may  be  of  the  above 
ipecies,  if  part  of  tlie  iron  is  present  as  limonite.  According  to  BergemauUf  it  oocairs  amorphous 
yr  reniform,  of  a  yellow  color,  at  Pailli^res,  near  Alais,  Dept.  of  Gard,  with  oerusflite,  limonite. 
2alcite,  gypsum,  flbroferrite ;  B  B.  infusible ;  in  muriatic  acid  easily  soluble.    The  analyses  gaTO 

S         Si      Is       S'e        ^b        ^ 

1,  Telhw  30-47     2*40    1-86    46*60    1*25     16*04,  £l,  iKn,  Ca  089=99*41. 

2.  YeUotoish-^wm        30-56     2*06     52*80     13  96,  :Xl,  Ca,  sand  0*63=99*98. 

Boceiyed  by  Dr.  Bergemann  A-om  Dr.  Nermann,  of  Marseilles,  who  named  it  after  Presideiit 
Pustr^  of  that  city.    It  approaches  jarosite  (p.  660),  except  in  tbe  absence  of  alkalies. 

686.  FIBROFERRITfi.  ff.  Roae,  Pogg.,  zzyil  309,  1833.  Fibroferrite  Prideavx^  PhiL  ICag., 
UL  397,  1841.  Stypticit  Bdusm^  Handb.,  it  1202,  1847.  Copiapite  J.  L.  SmUh^  Am.  J.  Sci., 
IL  xviiL  375. 

Delicately  fibrous. 

H. = 1  -5 — 2.  G. = 1  -84:,  Smith.  Lustre  6ilky ,  pearly.  Color  pale  yellow. 
or  nearly  white.     Translucent. 

Oomp.-S?e'  §»+27  fi,  Ramm.=Sulphuric  acid  29*80,  seeq.  iron  36*15,  water  35*66=100 
Analyses :  I,  H.  Rose  (L  c.);  2,  8,  J.  L.  Smith  (L  c);  4,  B  Tobler  (Ann.  Oh.  Pharm.,  xcyL  383) 
6,  Prideaux  Q.  c);  6,  F.  Field  (Q.  J.  Ch.  Soc.  xiy.  156);  7,  Pisani  (C.  B.,  lix.  94): 


s 

9e 

iU; 

Ca 

fl 

1.  Oopiapa^. 

sws 

28*11 

0*69 

1-81 

36*56,  §i  1*48=100*53  Rose. 

2. 

Cl 

30*26 

81*75 

88*20,  insol.  0*54- 100*75  SmSflv 

3. 

(C 

80*42 

30-98 



undeA,  Smith. 

4.         " 

<l 

31*49 

31*69 

^. 

36*82=  loo  Tobler. 

5.         " 

ll 

28*9 

34-4 

36*7=100  Prideaux. 

6.  ChUl 

It 

81-94 

81*89 

— 

35*90=99-7:<  Field. 

7.  Pailli^res 

29*72 

88*40 



<r. 

30*88=100  Pisani 
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Fjr^  eto«— Seme  as  for  copiapite. 

Obi.—From  Copiapo,  Chili,  in  delicately  fibrous  masses,  associated  with  coquimbite ;  also  from 
the  mines  of  Paillldres,  in  Gard,  France. 

The  name  alludes  to  the  fibrous  structure.  There  is  no  reason  to  doubt  the  identity  of  Pn- 
deauz'8  fibroforrite  of  1841  with  the  mineral  analyzed  by  Rose,  Smith,  and  others,  and  which 
Hausmaun  named  stypticite  in  1847. 

686.  APATfiLTTB.    Meittet,  Ann.  d.  M.,  IT.  ill  808,  1841. 

In  small  friable  nodules  or  balls.      Color  clear  yellow.      Resembles 
copiapite. 

Oomp.— 9e'  S* + 2  £L    Analysis  by  Meillet  (1.  a)  : 

g  42*90  f^e  53-30  ft  8'96=100-16. 

Occurs  at  Meudon  and  Auteuil,  disseminated  in  an  argillaceous  bed  connected  with  the  plastic  day. 

687.  BOtRTOGBN.  Bother  Kisen- Vitriol  Bers.,  Afh.,iv.  307,  1815.  Bed  Iron  YitrioL  Fer 
sulfate  rouge  F¥,  Botiyogen  ffaid.,  Fogg.,  xii.  491, 1828.  Neoplase  pt  Beud^  Tr.,  iL  483, 1832. 
Botryt  Glodc,  Syn.,  300,  1847. 

Monoclinic.  C=62^  26',  I A  7=119°  56',  0  A  14=152°  IJ' 
0*9188  : 1 :  1*5334.  Observed  planes  as  in  the  figure, 
with  also  1-i  (on  acute  solid  angle  of  base),  1  (on  acute 
edge  of  base),  and  i-i.  O  A  7=113°  37',  0  A  U= 
125°  31',  0  A  1  =  121°  4'.  /A  i-i=160°  54',  i-i  A  i-i 
=98°  16',  |4  A  |4=141^,  0  A  2-i=160°  30' ;  /  and 
i-i  vertically  striated.  Cleavage  parallel  to  I,  Crvs- 
tals  usually  small.  Often  in  reniform  and  botryoidal 
shapes,  consisting  of  globules  with  a  crystalline  sur- 
face. 

H.=2— 2-5.     G.=2-039.     Lustre  vitreous.     Color 
.deep  hyacinth-red  ;  massive  varieties  sometimes  ochre- 

{rellow  ;  streak  ochre-yellow,  a  little  shining.    Trans- 
ucent.     Taste  slightly  astringent. 

Oomp.— 7  te*  5' + 8  Pe  5*4-36  S,  Berz.,  =(i  te'+l  Pe)  §*+9  firrSulphate  of  protoxyd  of  iron . 
19*0,  id.  of  sesquiozyd  48-3,  water  82*7 =100.    Analyaea :  Gahn  t  Berzelius  (L  a): 


S  Pe 

1.  S6-53  26-50 

2.  87-87  24-77 

3.  25-45 


% 
5-69 
8-95 
6-92 


Ca 

2-76 
0-91 


30-90 


from  which  he  dedueeSj  without  haying  determined  directly  the  protoxyd  of  iron ; 
fe^     ^ePeS      %S        Ca5     l^andloes. 


1. 
2. 
3. 


6-77         35-86 

6-85        S9'92 

48-8 


26-88 
1710 
20-8 


2-22 
6-71 


28-28=100. 
31-42=100. 
80-9=100. 


The  sulphates  of  magnesia  and  lime  ftre  rejected  as  impurity,  but  with  how  nsisk  proprietyviai' 
uncertain. 

J^yr^j  etc. — B.B.  intumesces  and  giyes  off  water,  producing  a  reddish-yellow.earth.  On  char- 
ooal  beocMnes  magnetic ;  with  soda  gives  a  hepatio  mass.  Bemains  unaltered  if  k^pt  dry,  but  in . 
a  moist  atmosphere  it  becomes  covered  with  a  dirty  yellowish  powder.  Partly  soluble  ia  boiling 
water,  leaving  an  ochreous  residue. 

OlMU — Occurs  at  the  copper  mine  of  Fahlun,  in  Sweden,  coating  gypsnmioc.pyritfi. . 
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Named  from  ffsrpvs,  a  hunch  of  grc^yes,  and  ytwatii^  I  make.    This  last  part  of  the  naroo  is  bad. 
and  is  WeU  thrown  aside  by  Glockor,  who  makes  it  hoiryte;  hokryite  would  be  more  oorrect 


688.  ALUMINITB.  Belne  Thonerde  (ft.  HaUe)  WertL,  Ueb.  Gronstcdt,  176,  1780.  Native 
Argill  Kirwan^  Min.,  L  175.  Aluminit  C.  C.Hdberle,  Der  Mineralreich,  etc,  1807  ;  KarsL,  Tab, 
48, 1808.  Hallite  DektmeOu,  Min.,  iL  1 81 2.  Websterite  Levy,  in  Brooke,  1828.  Hydrosulphate 
d'alnmine,  Websterite,  BeucL,  Tr.,  449,  1824. 

Eeniform,  massive ;  impalpable. 
•    H.=l— 2.      G.=l*66.      Lustre  dull,  earthy.     Color  white.     Opaque. 
Fracture  earthy.     Adheres  to  the  tongue ;  meagre  to  the  touch. 

Oomp.— %l3+9  ^= Alumina  29'8,  sulphuric  add  23*2,  water  47*0=100.  Analyses:  1,  8in>- 
meyer  (Unters.,  99) ;  2,  Schmld  (J.  pr.  Gh.,  zzxiL  495) ;  3,  4,  Stromejer  (L  c.) ;  5,  Dufrenoy  (Mid., 
IL  1845,  366) ;  6,  Dumas  (ib.) : 

S  £1  d 

1.  Halle  23*365      29*263      46*372=100  Stroroeyer. 

2.  *»  23-25        29*23        46*34,  Ca  1-18=100  Schmid. 

3.  Mori,  neir  Halle  23*68  30*98  45  34=100  Stromeyer. 

4.  Newhaven  28*37  29*87  46*76=100  Stromeyer. 

5.  LunelVieil  23*45  29-72  4rt*80= 99*97  DufWnor 

6.  Auteuil  28  30  47=100  Dumas. 

Pyr.,  eto. — In  the  closed  tube  gives  much  water,  which,  at  a  high  temperature,  becomes  acid 
from  the  evolutioa  of  sulphurous  and  sulphuric  acids.  B.B.  infusible.  With  cobalt  solution  a 
fine  blue  color.    With  soda  on  charcoal  a  hepatic  mass.    Soluble  in  acids. 

Obs.— Occurs  in  oonnection  with  beds  of  clay  in  the  Tertiary  and  Post-tertiary  formatiooa. 

First  found  in  1730  in  the  Garden  of  the  Psedagogium  at  Halle:  afterward  suspected  to  be  an 
artificial  product,  Hrom  a  manufactory  near  by ;  subsequently  found  elsewhere  in  the  plastic  clay 
of  the  region,  and  proved  to  be  native.  Since  discovered  by  Mr.  Webster  at  Newhaven.  Sussex, 
in  reuiform  and  botryoidal  concretions,  imbedded  in  ferruginous  day,  which  rests  on  the  chalk 
strata;  also  under  similar  circumstances  at  Epernay,  in  Lunel  VieU,  and  Auteuil,  in  France. 

689.  ALUNITE.  Alnmen  de  Tolpha,  quod  primum  fossum  est  in  Italia,  Pii  2di  Pontificis  tem- 
poribuB  (Piooolomini,  1458-1464),  Cfesner,  Fobs.,  13,  1565.  Bomersk  Alunsten  WcUL,  Min^ 
163,  1747.  Alaunstein  (fr.  Tolfa)  WerrUy  Bergm.  J.,  876,  1789.  Alnmstone.  Aluminilite 
DdameOL,  T.  T.,  it  118,  1797.  Alun  de  Bome  pt  JET.,  Tr.,  1801.  Pierre  alumineuse  de  la 
Tolfa  Fr.    Alunite  Beud.,  449,  1824.    Alaun-Spath  Bretfft.,  Ghar.,  1823. 


Bhombohedral. 


548 


R  A  i?=89°  10',  0  A  /^=124°  40',  Breith. ;  a=l-2523. 
Observed  planes :  li,  0,  and  tlie  rhombohedrona 
f  J  ij^j  -t>  and  -2,  Breith. 


0  A  2=109°  4' 
0  A  1=119  57 
0  A  1=128  65 


0  A  ■bV=178*'  42' 
f  A  1=82  26 
2  A  2=70  8 


Cleavage :    basal  nearly  perfect ;    H  indistinct. 
Also  massive,  having  a  fibrous,  granular,  or  impalpable  texture. 

H.=3'5— 4.  G.=2'58— 2'752.  Lustre  of  li  vitreous,  basal  plane  some- 
what pearly.  Color  white,  sometimes  grayish  or  reddish.  Streak  white. 
Transparent— subtranslucent.  Fracture  flat  conchoidal,  uneven;  of  mas- 
sive varieties  splintery ;  and  sometimes  earthy.     Brittle. 
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Oomp.,  Van— (a)  Crystallized,  {b)  Fibrous,  concretionary,  (c)  Massive,  and  moderately  ten« 
der.  (d)  Hard,  mainly  from  disseminated  silica^  which  impurity  sometimes  amounts  to  80  p.  a 
(«)  OaTemous.  vu «  -       w^. 

0.  ratio  for  ^  S,  S,  £[=1  :  9  :  12  :  6.  Formula,  as  usually  written,  K  5+8  ii^l  S+eH;  or, 
making  one-third  of  the  water  basic,  (£;  £C)'S +3  ^1 5+4  H=Sulphuric  acid  38*53,  alumina  37*13, 
potash  11*84,  water  13*00=100.  But  A.  Mitscherlich,  in  view  of  the  results  of  its  decomposition 
after  heating  (J.  pr.  Ch^  Ixzxiii.  465),  it  affording  alum,  which  water  will  remove,  and  hydrated 
alumina,  holds  that  the  formula  should  be  KS  +  JlblS'+S^^lH',  making  it  a  compound  of  anhy- 
drous alum  and  gibbsite. 

Analyses:  1,  Gordier  (Ann.  d.  M.,  ▼.  203);  2,  Mitscherlich  (J.  pr.  Gh.,  Izxxiil  464);  3,  Bam« 
melsberg  (L  a);  4,  Mitsdierlich  (1.  a,  and  ZS.  G.,  ziy  254);  5,  Berthier(l  c.);  6,  0.  Descotils 
(Ann.  d.  M.,  I  H19);  7,  Sauvage  (ib.,  lY.  z.  85);  8,  Ck>raier  (ib.,  iy.  205);  9,  Fridau  (Ann.  Ch. 
Pharm.,  IzzvL  lo6) : 


s 

%1 

Ca 

jTa 

i 

ti 

1.  Tolfa,  erysL 

36*50 

39*65 

lO-Oi 

[1 4*83}=  100  Ccrdier. 

2.      "        " 

38*68 

36*83 

0*70 

1*84 

8*99 

12  68,  Ba  0-29=99*96  Mitscfa. 

3.  Muzsai,  Hung.        (})39-54 

37*13 

10  07 

l*2'6()=lOORamn[L 

A          a                It 

36*98 

3901 

0-49 

10*67 

[12*71],  Ba  019  Mitsch. 

5.  Bereghsza£z,  Hung. 

39-4-2 

37-96 

— 

10*66 

Il*97  =  l0u  Berthier. 

6.  Tuscany 

35*6 

400 

13*8 

10*6-100  Desootila. 

7.  Milo 

38*27 

8704 

._ 



11*60 

18-09=  100  Sauvage. 

8.  Mt  Dore 

39*1 

46*5 

— 

8-6 

5*9=100  Cordier. 

9.  Styria 

35*3 

40*8 



8*5 

15*4=  100  Fridau. 

From  analysis  3,  Si  26*88  is  ezduded  as  impurity ;  from  6,  §i  26*5,  Fe  4-0,  are  excluded ;  from 
7,  Si  19-U;  from  8,  Si  28*40,  Fe  1*44.  No.  11,  by  Fridau,  as  published  in  full,  is  Si  50*71,  9 
16*50,  H  19  06,  l^e  1-18,  &  3*97,  1^  7*23,  Ca  0*56,  I^g  0*41,  ^  Si  0*81,  MgS  0*09,  Mg  01  003s 
100. 

For  analysis  of  impure  A.  from  Pic  de  Sancy,  by  J.  Qautier-Lacroze,  see  G.  R.,  Ivii.  862. 

Pjrr.,  etc. — ^B.B.  decrepitates,  and  is  infusible.  In  the  closed  tube  yields  water,  sometimes 
also  sulphate  of  ammonia,  and  at  a  higher  temperature  sulphurous  and  sulphuric  acids.  Heated 
with  cobalt  solution  affords  a  fine  blue  color.  With  soda  and  charcoal  infusible,  but  yields  a 
hepatic  maa&    Soluble  in  sulphuric  acid. 

Oba. — ^Forms  seams  in  trachytio  and  allied  rocks,  where  it  has  been  formed  as  a  result  of  the 
alteration  of  the  rock  by  means  of  sulphurous  vapors. 

Met  with  at  Tolfa,  near  Givita  Vecchia,  in  the  neighborhood  of  Bome,  in  crystals ;  at  Montioni 
in  Tuscany;  at  Mussai  and  Bereghszasz  in  Hungary;  on  Milo,  Argentiera,  and  Nevib,  Grecian 
Archipelago ;  and  at  Mt.  Dore,  France. 

The  compact  varieties  from  Hungary  are  so  hard  as  to  admit  of  being  used  for  millstones. 
Alum  is  obtained  from  it  by  repeatedly  roasting  and  liziviating,  and  finally  crystallising  by  evap- 
oration. 

This  species  was  first  observed  at  Tolfa,  near  Bome,  in  the  15th  century,  by  J.  de  Gastro,  a 
Genoese,  who  bad  been  engaged  in  the  manufacture  of  aluin,  from  an  alum-stone  or-  **  Rock- 
alum  "  found  near  Edessa  in  Syria.  It  was  named  Aluminiliie  by  Delametherie  in  1797,  a  long 
njime  well  changed  to  Ahtniie  by  Beudant  in  1824. 


690.  Z.OWIOITZI. 


Alaunstein  B&mer,  Za  G.,  viiL  246,  1866. 
Ch.,  iTTTJii.  474,  1861. 


Lowigit  A.  MUacherlicK,  J.  pr. 


In  rounded  masses,  similar  to  compact  alunite. 

H.=:3— 4.    G.=2-58.    Lustre  feeble.    Color  pale  straw-yellow.    Slightlj 
eubtranslucent.     Fracture  perfectly  conchoidal. 

Oomp.— O.  ratio  1:9:12:  9=S  5+8  Xl  5+9  fi=Sulphuric  acid  36-2,  alumina  84*8,  potash 
J  0'7,  water  18-3=100;  or  alunite  ¥rith  9  £[  in  place  of  6  1^.  Analyses:  1,  Lowig  (ZS.  G.,  viil 
247);  2,  3,  A.  Mitscherlich  (I  c.);  4,  Bammelsberg  (Min.  Gh.,  289);  5,  Berthier  (Ann.  d.  M.,  IV. 
11.  469): 


5       £1 

1. 

Sflesia    84-84    89*37 

2. 

"         U-81     34-95 

9e      ttg      Ca      ffa 


0-68     0-55     0-28     0-89 


10-10 
9-30 


[18-321  org..  Si  8-»7=100  Lowig. 
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s 

Si 

a 

ft 

8.  Tolfa          37-86 
4      "   crysi.  36-94 
6.      "      "      87-67 

3601 
3402 
84  69 

9-63 
10-38 
10-58 

16  60=100»  Mitscherlich. 

16-72,  §i  1-94=100  Rammclaberg. 

1706= 100  Berthier. 

^  (H)7  organlo  sabetftnce,  8-91  dliea,  and  S8*50  earthy  matters  remored. 

P3rr.,  etc. — ^B.B.  nearly  like  alunite.  The  water  is  expelled  at  a  lower  temperature  than  io 
alanite;  and  the  compound  resulting  after  heating,  instead  of  containing  a  mixture  affording 
alum  and  insoluble  hydrated  alumina,  affords  to  water  sulphate  of  potash  and  subsulphate  of 
alumina.  Mitscherlich  henoe  writes  for  it  the  above  formula,  instead  of  one  like  his  for  almiite 
Partially  soluble  in  muriatic  acid,  while  alunite  is  not  at  all  so. 

Obs.— Found  in  a  coal  bed  at  Tabrze  in  Upper  Silesia,  in  compact  lumps,  having  the  lustre, 
color,  and  texture  of  the  Solenhofen  lithographic  stone,  but  blackish  externally  from  a  coaly  cruKt; 
also  with  alunite  at  Tolfa. 

According  to  Rammelsberg's  analysis,  part  at  least  of  the  crystallized  alunite  has  the  compoai- 
tion  of  lowigite. 

691.  JAROSTTE.  Gelbeisenerz  Rcmm.,  Pogg.,  xliil  182,  1838.  Mlsy  HaidL,  Handb.,  512, 
1845.  Vitriolgelb,  Gelbeisenerz,  Haunn.,  Handb.,  1206,  1847  [not  Gelbeisenerz  fr.  Harz  BmiK, 
Char.,  1882].  Jarosit  Brei(h,y  B.  H.  Ztg.,  1852.  Moronolite  Shep^  Suppl  Append.  Mln.,  p.  i7. 
1857. 

Ehombohedral.  B  A  i?=88°  58' ;  <?  A  i?=124°  32';  (^=1-2584.  Cleav- 
age :  ba&al.  Also  fibrous,  and  granular  massive.  Also  in  nodules,  or  2A 
an  incrustation  with  a  tuberose  or  coralloidal  surface. 

H.=2-5— 3-6.  G.  of  crystallized  3-24— 3-26;  of  nodular  2-6— 2-9.  Lus- 
tre  a  little  shining  to  dull.  Color  ochre-yellow ;  streak  yellow,  shining. 
Opaque. 

Var^  Oomp.— (1)  OrystaJUzed;  Jarxmte^  which  occurs  also  fibrous  and  granular;  G.=3'256,  fr. 
Spain ;  3-244^  fr.  Maryland,  Breith.  (2)  Concretionary,  the  ordinary  form  of  the  Norway  and 
Bohemian  mineral,  and  the  moronoUte  of  Orange  Co.,  N.  Y.;  G.=2tt2  (moronolite)— 2-79. 

0.  ratio  for  ft,  fi,  S,  ^=1 :  12  :  15  :  9,  Bamm. ;  (%  Na)  S+4  Fe  S  +  9  fi,  Bamm.  For  jarosit«, 
Ferber  deduces  L :  16  :  18  :  10,  differing  mainly  in  a  little  less  of  alkali.  Bichter's  analysis  of  it 
was  imperfect  It  is  isomorphous  with  alunite,  which  would  suggest  the  ratio  1:9:12:6, 
which  also  differs  mainly  in  the  proportion  of  protoxyd.  Analyses:  1,  Bammelsberg  (I  c.);  2, 
Scheerer  (Pogg.,  xlv.  188) ;  3,  J.  BL  Ferber  (B.  H.  Ztg.,  xxiiL  10);  4,  Tyler  (Am.  J.  ScL,  IL  xli. 
212): 

B        Fe  Sa  t         fi 

1.  Kolosoruk,  GeEbm.        82-11  46*78  7'88  18-56,  Ca  0-64=100'92  Bammelsberg. 

2.  Modum,  "  82-45  49-63  6'20  131 1  =  100-39  Scheerer. 

3.  Spain,  «/aro«Y0  81*'i6  49*24  0*80  5*90  1 1 '85,  aSkl  1  •25=100-83  Ferber. 

4-*  Monroe,  N.  Y.,  Moron.  3417    46-89         8-81  13-18,  3tl  0*83,  Oa  llu=99-98  Tyler. 

^  Besalt  after  ■oMracting  l-SS  "*  bygr.  water  '*  and  11*17  iniol. 

Pyr^  etc, — ^Nearly  as  for  ooquimbite. 

Obs. — The  original  of  this  species  was  from  Luschitz,  between  Kolosoruk  and  Bilin,  Bohemia, 
in  brown  coal;  and  later  from  Modum,  Norway,  in  alum  slate. 

The  jarosite  was  from  Barranoo  Jaroso^  in  the  Sierra  Almagrera,  Spain,  on  limonite ;  also,  accord- 
ing to  Breithaupt  (B.  H.  Ztg.,  xxv.  149),  trom  Maryland,  of  granular  form,  with  quartz  and  a 
magnetite  altered  to  hematite;  Mexico;  Saxony,  Thekla  mine,  near  Hauptmanngriin  in  Yoigt- 
land,  in  small  crystals  on  turgite  (hydrohematite)  and  limonite ;  Erzgebirge,  near  Schwarzenberg, 
at  the  Frisch  Gliick  mine.    It  is  isomorphous  with  beudantite. 

Moronolite  is  from  Monroe.  N.  Y.,  where  it  occurs  ou  gneiss.  It  contains  less  alkali  than  n 
required  for  the  formula.  Named  moronoUie  ttom  utapoy^  mulberry^  alluding  to  a  resemblance  to 
the  mulberry  calculus. 

EnmbUe  »hepard  (Bep.  Mt  Pisgah  Copper  ITme,  N.  Hayen,  1859;  Am.  J.  ScL,  XL  xxviii.  129, 
1859)  is  a  "rusty  insoluble  ferric  sulphate*'  of  undetermined  nature.  His  copperasine  (ib.)  is 
announced  as  a  "  hydrous  cuprous  and  ferric  sulphate/'  from  the  same  place.  His  UuauUehtt 
(ib.)  is  an  efiSorescence  on  the  copperasine.    These  are  names  without  descrmiions. 
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692.  OARPHOSIDBRrrB.    Karphoaiderit  BnUK,  Schw.  J^  L  314,  1827. 

In  renifonn  masses,  and  incrustations. 

H.=4— 4-5.  G.=2-49— 2-5,  Breitli. ;  2-728,  Pisani.  Lustre  resinous 
Color  pale  and  deep  straw-yellow.     Streak  yellowish.     Feel  greasy. 

_  Oomp.— 0.  ratio  for  fi,  S,  £[=1  :  1*28  :  108;  if  a  fourth  of  the  water  is  basic  (f  l^e-f  i  fin 
S+2  ^=Sulphuric  acid  31*4,  sesquioxyd  of  iron  50%  water  18*4=  100.  Analyses:  1,  Piaani  (CL 
IL.  lyiiL  242,  J.  pr.  Gh.,  zclL  376) ;  2,  same,  after  removing  impurities : 

S  Pe  Mn  fi  Sand      Gypsum 

1.  25-52        40-00  ir/       10-67        14  78  0-03=100. 

2.  31-82        49-88         18*80         =100. 

Supposed  by  Harkort  G-  cX  ^^^  blowpipe  trials,  to  be  a  hydrous  phosphate;  but  shown  by 
Piaani's  analysis  of  an  original  specimen  to  be  a  sulphate. 

Pyr.,  etc. — B.B.  nearly  like  oopiapite.    Insoluble  in  water. 

Oba. — Occurs  in  fissures  in  mica  slate,  and  was  first  distinguished  by  Breithaupt  among  some 
specimens  which  he  says  were  from  Labrador.  Pisani's  specimens  were  from  the  Kdlburg  odU 
lection  in  Paris,  and  were  labelled  Greenland,  most  probably  the  true  locality. 

The  name  alludes  to  the  color,  and  is  from  «<ip^>f,  straw,  vUnpoi,  irotk 


693.  PARALUMINrrB.    Paraluminit  Steinberg,  J.  pr.  Ch.,  Trrtf.  495, 1844, 

Massive,  and  like  aluniinite.    White  to  pale  yellow. 

Oornp.— Sl*5+15  fi[=Sulphurio  acid  14"4,  alumina  37"0,  water  48-6=100. 
Analyses :  1-6,  Schmidt  Martens,  Marchand,  WoUf,  Backs  (J.  pr.  Gh.,  zxzil  zzziiL) ;  7,  Dieck 
(ZS.  nat  Yer.  Halle,  xiiL  265);  8,  Berthier  (Mem.,  1839,  288): 


s 

Si 

ft 

1.  South  of  Halle 

14-54 

36-17 

4903-99-74  Schmid. 

2.      " 

ti 

14-04 

85-96 

60-00=100  Martens. 

3.      " 

u 

)7-*)  • 

360 

47-2=100-2  Marchand. 

4.      »* 

II 

12-44 

38-81 

47-07,  CaC  1-68=100  Wolff. 

5.      " 

tc 

12-22 

37-71 

49-18,  OaO  l-O0=mo-ll  Backs. 

6.      " 

ft 

1145 

39-50 

48-80=99-76  Marchand. 

7.      " 

it 

15-66 

36-64 

46-89=98-99  Dieck. 

&  Huelgoet 

13-37 

48-00 

43-63=100  Berthier. 

A.xiother  analysis  of  the  mineral  from  Presslers  mountain,  near  Halle,  afforded  Geist  (ZS.  Nat 
Ter.  Halle^  ziiL  268)  S  22*18,  ^  89-86,  £[  34-91  by  loss,  §1  1-9*2,  9e  0-40,  Ca  0-60,  Mg  0*03.  For 
a  similar  mineral  from  Bernon,  near  Bpernay,  France,  Lassaigne  obtained  (Ann.  Oh.  Phys.,  rxix. 
BSy   S 20*06, 3tl  39*70,  fi  3994^  gypsum  0*30=100. 

JPyr.,  etc. — Nearly  as  for  aluminite. 

^M. — Similar  in  its  modes  of  occurrence  to  aluminite.  Found  in  Presslers  mountain  (anal.  7] 
and  elsewhere,  near  Halle^  and  Huelgoet  in  Brittany. 

694.  FIBSOPHANITZI.    Pissophan  Breiih,,  Ohar.,  101^  1882.    Gamsdorflte. 

,A.morphous,  or  stalactitic,  somewhat  pitch-like  in  appearance. 
i3[.=l*5.     G.^1'93— 1-98.      Lustre  vitreous.      Color  pistachio-,  aspar- 
j^^^ii^-,  or  olive-green.     Transparent.     Very  fragile.     Fracture  conchoidaL 
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Oomp. — ErdmaDD  (Sohw.  J.,  Ixii  104)  obtained : 


s 

%{ 

Pe 

n 

1. 

2. 
8. 

Green 
Yeilaw 

12-70 
12-49 
11-90 

8516 

35-30 

6-80 

9-74 

9-80 

40'U6 

41-69,  gangue  and  loss  0-72=100. 
41-70                  "            0-7 1=100. 
4013                   «            1-11=100. 

Probably  not  a  simple  mineraL  Perhaps  ^Nos.  1  and  2,  S»§+16  fi,  and  No.  3,fi*5+15fl 
The  relation  in  the  former  is  more  exactly  ft*  S'+ 30  fl. 

P3rr^  eto.->Por  the  most  part  insoluble  in  water.  Easily  soluble  in  muriatic  add.  BJ 
becomes  black.    In  a  glass  tube  gives  alkaline  water. 

Oba. — Occurs  at  Gamsdorf,  near  Saalfeld,  and  at  Reiehenbach,  Saxony,  on  alum  slate. 

Named  from  Kioaa,  pitchy  and  ^av^s,  appearance. 

696.  FEItSOBANYrm.    Felsobanyt  ^aid,  Ber.  Ak.  Wien,  1852,  xiL  183, 1854. 

Ortliorhorabic.  Massive,  and  in  concretions,  grouped  or  single,  consist- 
ing of  scales,  which  are  hexagonal,  and  have  two  angles  of  112°.  Cleavage 
perfect.     Optically  biaxial. 

H. = 1  'S.  G. = 2'33.  Lustre  of  cleavage-face  pearly.  Color  snow-white, 
surface  often  yellowish.     Translucent  to  subtransparent. 

Oomp.~%l'§+ 10  ]ft=Stilphuric  add  17 '2,  alumina 44*1,  water  38*7=100.  Analysis:  y.  Hauer 
(Ber.  Ak.  Wien,  xu.  188): 

(})§  16-47        £l  45*63        £[  37'27=99-27  Hauer. 

Pyr^  etc — ^Nearly  as  for  aluminite. 

Oba. — From  Eapnik  near  Eelsobanya  in  Hungary,  the  concretions  sometimes  grouped  on 
barite. 

696.  aiiOGKBRITB.    Vitriolooker  Berz^  AfL,  v.  157,  1816.    Fer  sous-sulfate  terreux  Ben,y 
N.  Min.  Syst.,  1819.    Vitriol  Ochre.    Pittizito  Beud,  Tr.,  447,  1824.    Glockerit  Naunu,  Min 
254,  1855. 

Massive,  sparry  or  earthy.     Stalactitic. 

Lustre  resinous  or  earthy.  Color  brown  to  ochre-yellow,  also  brownish 
black  to  piteh-black ;  dull  green.  Streak  ochre-yellow  to  brown.  Opaque 
to  subtranslucent.     Fracture  shining  to  earthy. 

Oomp.,  Var.—Pe' 9+6^,  Benselius,  for  a  brown  to  ochre-yellow  variety*,  occurring  with 
botryogen  at  Fahlun,  containing  according  to  him,  Sulphuric  acid  15*9,  sesquioxyd  of  iron  62  4, 
water  21-7=100. 

The  same  for  a  stalactitic  variety  fh)m  Obergrund,  near  Zuckmantel,  the  stalactites  of  wbich 
are  sometimes  2  feet  long,  brown  to  pitch-bkck,  yellowish-brown,  and  dark  green  in  color,  with 
yeDowish-browQ  to  ochre-yellow  streak,  shining  lustre  to  earthy,  and  insoluble  in  water.  It  is 
the  Olockeriie  of  Naumaun,  who  cites  Hochstetter's  analysis,  §  16*19,  Pe  64'34,  "A  20*7,  agreong 
closely  with  that  by  Berzelius. 

Jordan  obtained  for  a  compact  and  earthy  vitriol  ochre  fix>m  Bammelsberg  mine  near  GosUr 
(J  pr.  Gh.,  ix.  95X  and  Scheerer  for  another  fh>m  Modum,  Korway  (Pogg.,  xlv.  188) : 

5       S'e         & 

1.  Goslar,  eompad    18'69    63-86    1846,  Za  1*23,  Cu  087,  gangue  200= 100  Jordan. 

2.  "        earthy        9-80    68-76     16-52,  Zn  1*29  Cu  O-60,  gangue  4*14=100  Jordan. 

3.  Modum,&r(W»        6  00    80*78     18*67 =100  Scheerer. 

P3nr.,  •tc.— Nearly  as  for  copiapite. 
Oba. — A  result  of  the  alteration  of  pyrite  or  marcasite. 

Glockerite  was  named  after  the  mineralogist  E.  F.  Glocker.  Pitticite  is  the  name  of  pitchy  iroc 
ore,  q.v. 
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697.  LJkMPROPHANITB.    Lamprophan  IgMrdm,  (Etv.  Ak.  Stockh.,  1866,  98. 

In  thin  deavable  folia. 

H.=3.     G.=3*07.     Lustre  pearly.     Color  and  streak  white, 

Oomp. — An  analysis  afforded  Igolstrom  (I  c.): 

S  l»b         li£n         %  Ca         Sa,*        a 

11*17        28-Op        7*90        6-26        24*65         14*02        8*85=99*35. 

Pyr.,  etc.— Yields  w^er.  With  soda  on  charooal  yields  metallic  lead  and  a  hepatic  mass 
Not  wholly  soluble  in  adds. 

OImw— «Erom  Loogban  in  Wermland,  Sweden.  Named  in  allusion  to  the  lustre  fh)m  >a/iir^ 
ahining. 


MO.  UNARITE.    linarite  Brooke,  Ann.  PhiL,  IL  It.  117,  1822.    Cupreous  Sulphate  of  Lead, 
Cupreous  Anglesite.    Bleilasur,  Kupferbleispath,  GemL 

Monoclinic.  0=77"  27';  I  f^  I,  over  i4,=61''  36',  0  A  14=141"  5',  a  : 
b  :  6=0-48134  : 1 :  0'5819.  Observed  planes :  0;  vertical,  i-*,  /,  t4,  i-2 ; 
hemidomes,  ^i,  |-»,  |-»,  1-t,  f-*,  2-i,  |-*,  7-*;  -1-i;  clinodomes,  1-i,  i-i; 
hemipyramids,  2,  2-2,  f-f ,  f-8.     Fig.  5^.     Plane  i-l  often  wanting. 

O  A  *^'=102*  33'  0  A  a=90° 

6?  A  l-i=162  19  Oa  i4=158  1  6** 

C?A-l-i=156  57i  *-iAl-i=105  8  If- 

O  A  f-*=161  23i  »^  A  -l-i=125  "  " ' 

O  A  2-*=130  5  V*  A  2-*=127 

O  A  |r*=176  36  t-2  A  t-2,  ov.  i-i, 


O  A  4-i=156  48  /A  2-2=137  1 


S 


:,=ioo  1     P         Vj,  Siv 


C>a7=96  23  /A  2=159  9 

Twins :  composition-face  i-i  common  ;  0  A  (?'=154®  54'.     Cleavage :  i-i 
very  perfect ;  0  less  so. 

H.=2'5.  G.  =  5'3  — 5*45.  Lustre  vitreous  or  adamantine.  Color 
deep  azure-bine.  Streak  pale  blue.  Translucent.  Fracture  conchoidal. 
Brittle. 

Comp.— O.  ratio  for  6u,  l»b,  S,  fl=l  :  1  :  3  :  1,  whence  ]^b  5+Cutl;  or,  if  fi  be  basic,  for 
base  and  acid  1  :  l;=(i  Ou+i  i^b+i  ^)'  5.  It  seems  to  be  an  objection  to  the  first  formula  that 
fchere  is  no  near  isomorphism  with  any  sulphate  of  lead,  while  there  is  with  cyanosite  or  sulphate 
of  copper. 

Analyses:  1,  Brooke  (L  c.);  2,  Thomson  (PhiL  Mag.,  IIL  xvii.  402);  3,  y.  Kobell  (J.  pr.  Oh., 
Ixxxiii454): 

i»bS      6u       a 

1.  Wanlookhetd  75*4         18*0         4*7=98*1  Brooke. 

2.  "  74*8  19-7  6-5=100  Thomson;  G.=5-2137. 

3.  KadainsH  76-41        17:48        6-16,  CI  <r.=100  KobelL 

Pyr.,  etc.— In  the  closed  tube  yields  water  and  loses  its  blue  color.  B.B.  on  charcoal  fhses 
easily  to  a  pearl,  and  in  R.F.  is  reduced  to  a  metallic  globule  which  by  continued  treatment  coats 
tlie  ooal  with  ozyd  of  lead,  and  if  fused  boric  acid  is  added  yields  a  pure  globule  of  copper.  With 
S(»da  gives  the  reaction  for  sulphuric  acid.  Decomposed  with  nitric  acid,  leaving  a  white  residue 
of  sulphate  of  lead. 

OIm. — Formerly  found  at  Leadhills.  Occurs  at  Boughten  Gill,  Red  Gill,  end  near  Keswick,  in 
Gamberland,  in  crystals  sometimes  an  inc^  long;  near  Schneeberg,  rare:  in  Dillenburg,  at  %he 
mines  Aurora  and  Thomas;  Nassau  on  the  Lahn;  at  Retzbanya;   at  the  Kadainski  mine  ii> 
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Nertschinsk ;  and  in  the  yidnitj  of  Beresof  in  the  Ural ;  and  supposed  fonnerlj  to  be  found  at 
Linares  in  8pain,  whence  the  name. 

Altm — Linarito  occurs  altered  to  oerussite,  a  change  like  that  of  anglesite  to  cornssite. 

For  recent  obs.  on  cryst,  B.  &  M.,  HIn.;  Greg  k  Lettsom,  Min.,  S95,  1868;  Kokseharof,  Kio. 
BussL,  iv.  139,  v.  106;  Hessenberg,  Min.  Not,  No.  yiii  firom  whom  the  above  angles  ase  taken: 
K.  Peters,  Ber.  Ak.  Wien,  xlly.  168. 

701.  BROOHAMTITB.  Brochantite  (ft,  Katharinenb.)  Levy,  Ann.  Phil,  n.  viil  241, 1824 
Konigine  (fr.  Bussia)  Levy^  lb.,  xi.  19i,  1826.  Brongnartine  (fr.  Mezioo)  Bwi,  Mia,  L  331, 
1841.  Krisuvigit  (fr.  Iceland)  Forchhammer,  Skand.  Nat  Stockh.,  1842,  Arab.  1843,  IdSL 
Warringtonite  (fr.  Cornwall)  Maskdyn^  Oh.  News,  x.  263,  1864,  PhiL  Mag.,  IV*  zxiz.  47& 

Orthorhombic.  /A  7=104°  32^,  0  A  2-t=147°  W;  a:b:  c=0-31471 : 
1  :  1-2923.  Observed  planes :  vertical,  /,  i4,  i-S ;  domes,  l-l,  2-i.  Fig. 
545 ;  also  prisms  made  of  /  and  ^S,  and  dome  l-l  without  i-i,  the  form 
resembling  f.  542,  p.  657,  excepting  the  absence  of  Oy  this  plane  not  having 
been  observed. 

645  i-i  A  i-2,  ov.  i-it,  =  114°  16' 

14  A  U=152  37 
2-i  A  24,  ov.  0,=115  38 
i-«Ai-2=147  8 
,«A/=127  44 
a  A  14=103  41 

Also  in  groups  of  acicular  crystals  and  drasj 
crusts.     Cleavage :    i-i  very  perfect ;  /  in 
traces.    Also  massive ;  reniform  with  a  columnar  structure. 
H^=3-6-4.    G.=3-78-3-87,  Magnus;  3*9069,  G.  Rose.    Lustre  vitre- 
,  »  xiLLi^  ^oo-rly  on  the  cleavage-face  i4.     Color  emerald-green,  black- 
Transparent — translucent. 


ous ;  a  little  pearly 
i6h-green.     Streak  paler  green 


Var. — 1.  Ordinary  Brochaniite.  The  analyses  vary  considerably,  as  shown  below.  Thectys* 
tails  are  vertically  striated. 

2.  WarringionUe.  Essentially  brochantite  in  composition,  but  occurring  in  non-striated  crystals 
in  form  like  a  doubly  earring  wedge,  of  paler  green  color  than  ordinary  brochantite,  with  G.^ 
3-89— 8-47,  and  H.=8-3-5. 

Oomp.— 0.  ratio  for  Cu,  5,  fl=7  :  6:  6;  Cug  +  2iCuftj  or  perhaps  2  6u'5  +  6ufi-f4fi[; 
= Sulphuric  add  19*9,  protoxyd  of  copper  69*0,  water  11*1  =  100.  Some  analyses  correspond  tc 
the  0.  ratio  4:3:8;  and  Field's  to  4  :  3  :  4.  the  ratio  of  langite.  Analyses :  1, 2,  Magnus  (Fogg.. 
xiv.  141);  3,  Forchhammer  (J.  pr.  Oh.,  xxx.  896);  4,  Berthier  (Ana.  Ch.  Phys.,  L  360);  6,  H. 
Risse(Pogg.,  cv.  614);  6,  Pisani  (0.  R.,  hx,  912);  7,  Warrington  (J.  Ch.  Soc,  11.  iii.  86);  8, 
Maskelyne  (Phil' Mag.,  IV.  xzix.  475);  9,  Tschermak  (Ber.  Ak.  Wien,  li.  131);  10,  Field  (PliiL 
Mag.,  IV.  xxiv.  123);  11,  v.  Kobell  (Ber.  Ak.  Miinchen,  1805,  ii.  70);  12,  Uomcyko  (Ann.  d.  IL, 
VL  V.  460): 

§  Cu         2n         Pb        ft 

11*887 =99-856  Magnus. 

11*917  =  100-471  Magnus. 

12*81=99*44  Forchhammer. 

17*2=100  Berthier, 

13  2,  a  ^.=100  Risse. 

13%  Oa  0-8=101  PiaanL 

12'22^  insoL  0*58=100  Wairingta>B. 

14*64=99-61  Maskelyne. 

11*5=100  Tschermak. 

1 6*47  =  1 00  Field ;  a.  =3-81. 
[ll-42]=100KobelL 

13  5,  gangue  2*4=100-2  Domeyko 
ler  loBt  below  290i'  (k 
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17132 

62-626 

8*181 

0030 

2.          " 

17-426 

66-935 

8*145 

1*048 

18-88 

67-75 

4.  Mexico 

16*6 

66-2 

5.  Nassau 

190 

67-8 

S,  Cornwall 

17-2 

68-8 

lO* 

.7.        "        Warr. 

18*93 

68-27 

.8.        »'            " 

16-73 

68-24 

9.  N.  S.  Wales 

19-4 

69*1 

10.  ChiU 

16  50 

66-94 

11.     " 

19-71 

68-87 

12.     " 

168 

68-5 

f 

WlthF«'0'.         * 

l^pcr 

cent,  wi 

HYDROUS   SULPHATBS.  665 

The  Mexican  corresponds  to  Cu^  S  +  4  D,  and  is  the  Brongnartine  ot  Huot 

Riyot  found  in  crystals  of  brochantite  of  a  Ane  green  color,  which  aiforded  a  slight  offorvescence 
frith  adds,  S  19*4,  Cu  a2*9,  A  13-5,  with  C  1-2,  tl  1*2=98**2.  The  mineral  had  undergone  partial 
alteration,  as  shown  by  the  6*2  p.  a  of  carbonate  of  copper  present  (Ann.  d.  M.,  V.  iii.  740). 

Pyr^  etc.— Yields  water,  aud  at  a  higher  temperature  sulphuric  acid,  in  the  closed  tube,  and 
becomes  black.  B.B.  fuses,  and  on  diarcoal  affords  metallic  copper.  With  soda  gives  the  reac- 
tion for  sulphuric  acid. 

Obs. — Occurs  in  small  but  well  defined  crystals,  with  malachite  and  native  copper,  at  Gume 
Bcbeysk  and  Nischne-Tagilsk  iu  the  Und ;  the  Konigine  (or  Kimigite)  was  from  Gumeschevsk ;  in 
small  brilliant  crystals  with  malachite  in  a  quartzose  rock  near  Roughten  GilL  in  Cumberland ;  in 
Cornwall  (in  part  warringionitt\  and  sometimes  with  crystals  of  brochantite  on  the  so-called  war- 
ringtonite;  at  Betzbanya;  in  Nassau,  with  chaloopyrite ;  in  small  beds  at  Krisuvig  in  Iceland 
{krisuvigUt)'^  in  Mexico  {hrongnarUne)]  in  Chill  at  Audaoollo  (anaL  10);  in  Australia  (brought 
from  Sidney,  N.aW.,  anal  9). 

Named  after  Brodfiant  de  ViUiers. 

On  cryst,  G.  Bose,  Beis.  Ural,  L  267 ;  Kokscharof,  Mln.  RussL,  ill  200.  The  above  angles  are 
from  Kokscharof.  G.  Rose  found  /A  7=104"  IC,  and  MA  14=151**  62'.  Mg.  645  is  from 
Levy.    Kokscharof 's- figures  have  not  the  plane  2-t,  and  several  are  without  i-i 

Artlf. — Formed  in  a  bright  green  powder  by  Field  (Phil.  Mag.,  lY.  xziv.  128)  by  adding  to  a 
stTODg  solution  of  sulphate  of  copper  a  small  quantity  of  caustic  potash,  boiling,  filtering,  and 
washing  till  aU  the  siUpliate  of  copper  is  removed ;  analysis  after  dry'mg  at  100**  0.  afforded  5 
16*98,  Cu  67*51,  fi  [15*51]=100,  giving  the  0.  ratio  4:3:4.    See  further  under  Laxohe.  ' 

702.  IiANOITB.  Anew  British  mineral  IT.  S.  Mashdune,  PhiL  Mag.,  lY.  zxviL  806,  1864. 
langite  Mashelyne,  Pisani,  0.  B.,  lix.  633,  1864,  Maskelyne,  PhiL  Mag.,  IV.  xxiz.  473,  1865. 
Devilline  jPwoni,  0.  B.,  813,  l864=Lyemte  Maskelyne,  Oh.  News,  x.  268,  1864 

Orthorhombic.  /A  7=123^  44' ;  O  A  1-^=147°  36';  a:b:  c=0-6346  : 
1:1-8702.  /Ai-i=:118°  8',  0  A  24=128°  14'.  Cleavage :  apparently 
0  and  i-i.  CrystalB  small  and  short ;  simple  forms  not  observed.  Twins : 
compoeition-face  7,  and  forms  like  those  of  aragonite.  Also  in  fibro-lamel- 
lar  and  concretionary  crusts,  with  earthy  surface. 

H.=2"5— 3.  G.=3-48— 3-50,  Maskelyne.  Lustre  of  crystals  vitreous; 
of  crusts  somewhat  silky.  Color  fine  bhie  to  ffreenish-blue ;  throujgh  i-l 
blue ;  through  i4  greenish-blue ;  through  0  paler  greenish-blue.  Trans- 
lucent. 

Oomp^—0,  ratio  for  IL S,  £[=4  :  3  :  4,  Pisani;  4:8:5,  Maskelyne.  The  former  gives  the 
formula  Ou  8h-8  Ou  fl+fl=8ulphuric  add  17-0,  oiyd  of  copper  677,  water  16-3=100.  The 
latter  oorresponds  to  Sulphuric  acid  16-4,  oxyd  of  copper  66-1,  water  18*5=100.  The  ratio  4:8:4 
gives  also  the  formula  Cu*§+6ufl-*-3  ti. 

Analyses:  I,  Maskelyne  (I  &);  2,  Pisani (L  c.);  3-5,  A.  H.  Church  and  B.  Warrington  (J.  Gh. 
Sec,  IL  iil  87) ;  6^  Tschermak  (Ber.  Ak.  Wien,  IL  I  127) : 

Oa  ]& 

18-32=10O-66  Maskelyne. 

0  83  1619,  Jig  0*29=100  PiaanL 

15-78=100  Church. 

16  25=100-28  Warruigton. 

1 5-53=  1 00-29  Warrington. 

0-6        [15*2] = 1 00  Tschermak. 

The  devUline  (or  lyelliie\  which  includes  the  incrusting  variety,  is,  as  Tschermak  has  shown 
(L  c),  langite  mixed  with  gprpsum,  which  is  apparent  ia  scales.  His  analysis  above  was  made  on 
the  dJeyilline  afler  separating  18  p.  c.  of  gypsum;  and  he  stated  that  Pisani's  analysis  of  the 
Bame  (L  c)  indicates  the  presence  of  24  p.  c.  For  an  analysis  of  the  lyellUe  by  Church  see  J.  Ch. 
Soc.,  II.  iil  83. 

l*yr.,  etc — B.B.  on  charcoal  yields  water,  acid  fumes,  and  metallic  copper.  Heated  it  passes 
through  (1)  a  bright  green  color,  losing  1  equivalent  of  water,  and  then  having  the  0.  ratio 
(4  :  3  :  4)  of  some  brochantite;  (2)  various  tints  of  olive-green;  and  (3;  becomes  black.  It  has 
finally  a  strongly  acid  reaction. 
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Obs.— Found  in  argillaceous  schist  (killas)  in  Oornwa]!,  in  minute  twinned  ciyatalj;  also  sa  a 
blue  crust,  partly  earthy.    It  is  associated  sometimes  with  connellite. 

Named  langite  after  Dr.  Y.  v.  Lang,  formerly  of  the  British  Museum. 

The  analyses  of  so-called  brochantite  by  Berthier  of  a  Mexican  specimen,  and  Field  of  a  Ohilian, 
as  well  as  of  the  artifldal  mineral,  have  the  same  composition  assigned  by  Pisani  and  Church  to 
the  langite ;  and  there  is  yet  some  uncertainty  as  to  the  true  limits  between  the  two  species. 
The  specimens  had  the  green  color  of  brochantite. 

703.  07AN0TRI0HITB.  Kupfersammeterz,  Kupfersammterz,  TTem.,  Earsten'a  Tab^  62, 
1808.  Telyet  Copper  Ore  Jameeon,  Min.,  iii.  153,  1816.  Sammeterz  BreUh^  Char.,  168,  1823, 
320,  1832.  Cuivre  veloute  Fr.  Qyanotrichit  Glocker^  Gruudr.,  687,  1889.  Lettsomite  Feroj, 
Phil  Mag.,  xzzTL  103,  18D0. 

Occurs  in  druses  of  short  capillary  crystals,  and  having  an  appearance 
like  velvet ;  sometimes  in  spherical  globules. 

Color  clear  smalt-blue,  sometimes  passing  into  sky-blue.     Lustre  pearly. 

Oomp.—0.  ratio  for  Ou,  fi,  S,  It,  from  mean  of  analyses,  9*03  :  6*48  :  8-85  :  20*60.  Taking  it 
at  9:6:9:21,  the  formula  may  be  8  0u»§+2Xlfl»+15fl[;  or  3CuS+2  Ou»fi[»-l-2*lfi"+9 
fl=8CaS+4(i0n»+i*l)A»+9fl.    Needs  further  investigation.    Analyses  :  J.  Percy  (L  a): 


s 

^          Fe 

Cu 

fl 

16*39 

11*70 

4316 

23-0e=98-80. 

14*12 

1106        118 

46-69 

2306,  iaaoL 2-86=98*36. 

s 

^\ 

Cu 

1.  Cornwall    13*95 

17-97 

48*34 

2.        "           18*04 

18*64 

48-67 

3.        "           12-64 

17*93 

46-80 

4.        "           11*7 

18;4 

46-8 

Obs. — Occurs  sparingly  at  Moldawa  in  the  Bannat,  coating  the  cavities  of  an  earthy  hydrated 
oxyd  of  iron,  along  with  a  white  amorphous  sulphate  of  alumina. 

Named  OyanotrUhiU  from  K^avji^  blue^  and  0of{,  hair;  and  LeitsoTnite  after  the  English  mineralo- 
gist, W.  G.  Lettsom. 

704.  WoODWAia)lTB  Chwch,  Ch.  News,  xiil  85,  113,  1866,  J.Chem.  Soa,  II.  iv.  130,  Probably 
an  impure  uucrystallized  variety  of  the  above,  mixed  with  hydrate  of  alumina.  Occurs  in  Corn- 
wall, in  minute  botryoidal  concretions,  of  a  rich  turquois-blue  to  greenish-blue  color,  translucent 
to  almost  transparent;  G.=2'38.  Analyses  :  1-8,  Church  and  Warrington  (L  c);  4,  Pisani (C. 
B.,  Izv.  1142) : 

18-48=98*74  Church. 

f  19-651=  100  Warrington. 
22-78] =100  Warrington. 
26*9],  Si  1-2=100  PisanL 

Church  and  Warripgton  also  found  traces  of  silica,  lime,  magnesia,  and  phosphoric  add,  which 
were  undetermined.  The  mean  of  the  first  3  analyses  affords  the  0.  ratio  for  Cu,  £l,  S,  ^=11 : 
96  :9:  23;  equivalent  to  3Cu"S,2Cu&,33tlfl*  12^;  or  sCu  S,  sOuft,  8  3tlfl»  6fi.  Na 
4,  by  Pisani,  gives  about  12:9  for  the  Cu  and  ^,  the  ratio  in  langite,  and  he  makes  the  mineral 
impure  langite.  He  analyased  (L  c.)  another  similar  material  ft-om  Cornwall  (received  from  Mr. 
Tailing),  of  a  clear  green  color,  and  obtained  §  4*7, 3cl  38-8,  Ou  17  4,  6  38*7,  Si  6*7=  100-6 ;  show- 
ing a  mixture  of  the  copper  sulphate  with  a  hydrous  silicate  of  alumina  as  well  as  hydrate;  and 
this  he  oonsiders  as  proving  that  woodwardite  is  only  a  mixture. 

The  mineral  is  soluble  with  scarcely  any  residue  in  diluted  adds.  Named  after  Dr.  S.  P. 
Woodward. 

706.  JOHANNTTS.    Uranvitriol  <Mn,  Cb.  TJnters.,  Y.  254, 1821.    Johannit  Faid,  AbhandL, 
bohm.  Gea.  Prag,  1880.    Sulphate  of  Uranium.    Sulfate  vert  d'urane  Beud, 

Monoclinic.  (7=85''  40',  I^  7=69°.  Crystals  flattened,  and  from  one 
to  three  lines  in  length ;  arranged  in  concentric  druses  or  reniform  masses.* 

H.=2— 2*5.  G.=3*19.  Lustre  vitreous.  Color  beautiful  emerald- 
green,  sometimes  passing  into  apple-green.  Streak  paler.  Transparent- 
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translncent ;  sometimes  opaque.     Soluble  iu  water.    Taste  bitteiv  ratht^r 
than  astringent. 

Oomp* — 0.  ratio  for  banes  and  add  1  : 1,  whence  the  formnla  (l!l',^)§+I^Ou'S+H]ft.  or 
(«(U',6)  4-46a")S4-li^A=,  if  the  uranium  be  all  sesquioxyd,  Sulphuric  acid  20-8,  oxyd  of  ura- 
nium 66'l/oz7d  of  copper  6*9,  water  6*2=100.  Andysis  bj  Lindacker  (mean  of  two  trials, 
Yogi's  Min.  Joach.,  1857): 

5  2002    tl,^  67-12    Cu6-9»    *e  020    S  5-6».=r 99-62. 

Pyr.,  etc — ^In  a  glass  tube  at  a  low  heat  does  not  change ;  highly  heated  gires  off  water  and 
Eulpharons  acid,  and  becomes  brown  and  finally  black.  B.fi.  on  diarcoal  gives  sulphur  fumes  and 
a  scoria  of  bkdc  color  and  dull  green  streak.  With  salt  of  phosphorus  reacts  for  copper  and 
Branium.  Somewhat  soluble  in  water.  Solution  precipitated  ohestnut-brown  by  prussiate  of 
potash,  yellowish-green  by  alkalies,  and  in  brown  flocks  by  an  infusion  of  nutgalls. 

Obs<— Discovered  by  John  near  Joachimathal  in  Bohemia,  after  whom  the.  species  is  named. 
Found  also  at  Johanngeorgenstadt  Reported  from  the  Middlotown  feldspar  quarry  by  Shep- 
ard. 


700.  URANOOHALOirXI.    TJrangriin  Hartmann.    TJranoohalzit  BreUh.,  Handb.,  173,  1841. 

In  small  nodular  crusts  and  velvety  druses,  consisting  of  acicular  crys- 
tals. 
H.=2— 2i.     Color  fine  grass-green  to  apple-green  ;  streak  apple-greenl 

Oomp.— (}({!', S)+iOa')S+iCu  S +  9 ]&=,  if  the  uranium  be  taken  as  all  eesquioxyd,  Sal* 
phuric  acid  2 1'l,  ozyd  of  uranium  835,  oiyd  of  copper  7*0,  lime  9*8,  water  28*5=100.   Analysis 
Lindacker  (Vogl's  Min.  Joach.,  1857)  : 

5        tS^      te      Cu       6a        fi 
(i)  20-03    86-U    0-14    655     1010    27-16=100-I2. 

Obs. — From  Joachimsthal  in  Bohemia. 

707.  BABBJIDITB.    J.  L,  Smith,  Am.  J.  Sd,  XL  v.  337, 1848.    Sulphate  of  Uranium  ft  lime. 

Massive,  with  an  imperfectly  crystalline  structure. 
H,=:2'5.    Lustre  vitreous  in  the  fracture.     Color  dark  amber.     Trans- 
parent. 

Comp. — Perhaps  ^S+CaS  +  15;^  according  to  some  qualitatiye  trials  by  Smith;  but  as 
probably  ^S  +  Cfi?  8+  15  fl[=(i^  +  i  CV)5-*-7ifl,  and  thus  approaching  uranochalcite. 

Pyr.,  etOi^ — In  ii  matrass  easily  yields  water.  At  redness  blackens,  being  converted  into  oxyd 
of  uranium  and  sulphaie  of  lime.  With  salt  of  phosphorus  a  green  bead.  Dissolves  readily 
in  dilute  muriatic  acid. 

ObSd — Occurs  near  Adrianople,  Turkey,  on  pitchblende,  associated  with  liebigite,  in  some  places 
with  crystals  of  sulphate  of  hme ;  also  at  Joachimsthal,  with^ebigite  on  -uranium  ore.  Externally 
often  dull  fi^m  loss  of  water. 

It  was  named  after  the  Turkish  sultan  Abdul  Medjid. 

708.  ZIPPBITB.  Basisches  schwefelsaures  Uranozyd  (verwitterter  Uran-VitHol)  J.  F.  John^ 
Unters.,  v.  ISil,  Jahrb.  Min.  1845,  299.  Uranbluthe  Zippe^  Yerh.  Qes.  Bohm.  Frag,  1824.  Zip 
peit  JJdid^  Handb.,  610,  1845. 

In  delicate  needles ;  acicular  rosettes  ;  warty  cinists. 

H.=3.     Color  fine  sulphur-yellow,  lemon-yellow,  orange-yellow. 
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698  oxroEN  oohpouni)6. 

Oomp."-H7drouB  sulphate  of  sesquiozyd  of  urauiam,  with  or  without  ozyd  of  copper,  ud 
lemoD-  to  orange-yellow  when  without    Ajudyaes  by  laiidacker  (Vogrs  Mio.  Joaoh.): 

S         ^  .     Fe      Cu      Ca       fl 

1.  Wiih  no  Copper    1806    67*86    017     0-61     17*69=99-39. 

2.  Copper  var.  17-36    62*04     6-21     16-23=99-84. 

Formula  of  the  former  ^  5'  + 1  *i^ft,  Vogl ;  of  the  latter,  ^'  S* + 6  %  witli  1 6  p.  c.  copper  ritriol 
aa  impurity,  Ramm. ;  or  (0u'#)*g'-K8lJ,  in  which  0.  ratio  of  Cu,^=l  :  12. 

Pyr.,  etc, — In  the  closed  tube  water,  and  at  a  higher  temperature  sulphuric  acid.  With  salt 
of  phosphorus  gives  a  yellowish-greou  glass  in  O.F.,  becoming  emerald-green  in  B.F. 

Obs. — ^From  JoachimsthaL 

Named  after  the  mineralogist  Prof.  Zippe.  John*s  baaie  euiphate  is  a  yellow  mineral,  and  may 
be  either  the  preceding,  or  what  Yogi  calls  Vrcmochre, 

709.  VOOZiZANirB.    Basic  Sulphate  of  Uranium  Vogl,  Min.  Joach.,  1857.    V oglianite  2>aM. 

In  soft  globular,  and  nodular,  earthy  coatings. 

Color  pistachio-  to  verdigris-green ;  streak  pale  green  or  apple-green. 

Oomp.— 4(tr*,^)'S+(Ca,  Cu)S+10lt,  or,  regarding  the  sulphate  of  copper  and  lime  aa 
impurity,  (tl*,  9)*  5+ 2  &    Analyses  by  Lindacker  (Min.  Joaoh.) : 

S       te     te     On      Oa      1^ 

h  Lime  var.        12-84    79*50    0*12     166    6'49=9911. 

2.  Copper  var.     1213    79*69    0*36    2*24    0*06    5'26=:99*72. 

OImu— From  Joachimsthal  m  Bohemia. 

710.  URAOONTTB.    Uranoohre  Vogl,  Min.  Joach.    ?  UraconiBe  Beiul,  Tr.,  iL  672,  1831 

Uraconite  Dana, 

Amorphous,  earthy,  or  scaly,  and  of  a  fine  lemon-yellow  color,  or  orange. 


Oonqi^— Analyses  l^  Lindacker  (L  c.) : 

, 

S 

9 

S»e 

Cu 

Oa 

ti 

1.  TOow 

7*12 

70-94 

041 

0-24 

..._ 

20*88= 

=99-58. 

2.  Orange 

10*16 

66-06 

086 



2-62 

20-06= 

=99*76. 

Formula  deduced  by  Yogi  for  1,  6"  3  +  14  fi;  for  2,  i  OaS+^'S+Ufl. 
Obs. — From  Joachimsthal,  with  other  uranium  ores.    Uraconise  of  Beudant  was  described  aa 
a  yellow  piUyerulent  ore ;  its  composition  is  unknown. 


711.  MONTANZTB.    F,  A.  Cfenih,  Private  contribution,  Jan.  19,  1868. 

Incnisting ;  without  distinct  crystalline  structure. 
Soft  and  earthy.     Lustre  dull   to  waxy.    Color  yellowish  to  white. 
Opaque.  « 

Comp«— fii  Te+2  ]^=Tellurio  add  26*1,  oxyd  of  bismuth  68*6,  water  6*3=100.  Analysis: 
GeuthO.0.): 

Montana  Te  26*83        Bi  6678        Fe  0*56        ^b  0*89        ]Q[  6-94=100. 

Pyr.,  etc.— Yields  water  in  a  tube  when  heated.  B.B.  gives  the  reactions  of  bismuth  and 
tellurium.    Soluble  in  dilute  muriatic  acid. 

Obs. — Incrusts  tetradymite,  fh)m  whose  alteration  it  had  been  formed,  at  Highland,  in  Montana. 
The  waxy  lustre  is  obserred  when  the  incrustation  has  separated  from  the  scales  of  tetradymitSi 
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ANHYDROUS  CARBONATES. 


YIS.  KEBSXENITB.     Selenbleispath  KenUn,  Pogg.,  zlyi  2^7.  1839.     Seleaigsaiirea  Bleiozjd 
Otrm,    Seler.ite  ofLead.    Selenate  of  Load.    KerBtetiite  I^ano. 

In  small  spheres  and  botryoidal  masses.  Cleavage  distinct  in  one  direction.  H.=3— 4.  Lus* 
tre  greasj— vitreous.  Color  sulphur-jellow.  Streak  uncolored.  Brittle.  Fracture  fibrous. 
According  to  Kersten.  it  consists  of  selenous  add  aiid  oxyd  of  lead,  with  a  small  proportion  of 
copper.  On  coal  it  Aises  readU^r  to  a  black  slag,  giving  off  a  strong  selenium  odor,  and  is  finally 
reduced  to  a  metallic  globule.  With  borax  it  fuses  and  forms  a  yellowish-green  pearl,  which  ia 
of  the  same  color  on  cooling.  With  soda  on  charcoal  metallic  lead  is  obtained.  Occurs  with 
selecid  of  antimony  and  lead,  malachite,  eta,  at  the  Friederichsgluck  mine,  near  Hilburghausen, 
and  at  Eiafeld.    May  it  be  a  seUncUe^  or  is  it  only  a  mixture  ? 


7.  CARBONATES. 


The  carbonates  have  a  hardness  not  exceeding  6,  and  consequently  will 
not,  when  pure,  strike  lire  with  a  steel.  The  anhydrous  come  under  the 
common  general  formula,  RO,  CO",  but  present  three  types  of  crystallization, 
a  rhombonedral,  with  R  SR  near  105  ;  an  orthorhombic,  with  I  AineBx 
120°;  and  a  monoclinic,  with  I A  I  near  105°.  They  constitute  therefore 
a  case  of  pleomorphism,  while  all,  still,  are  approximately  \somorphous. 
These  anhydrous  species  have  a  vitreous  to  subpearly  lustre,  and  are  tvjji- 
cally  spar8.  The  hydrous  carbonates  vary  much  in  crystallization,  and  in 
some  cases  have  a  strongly  pearly  lustre.  All  effervesce  in  hot  acids,  and 
part  of  them  in  cold.    ' 


L  ANHYDROUS  CARBONATES. 


ABBANGBMENT    OF    THB    SPEGIBS. 


L  CALCITB  GBOUP.    Bhombohedral ;  R  A  ff=l06'— 108'. 


T16.  GALom 

716.  DOLOMITB 

717.  AKKBBm 
7 is.  Haonbsitb 

719.  Mebititb 

720.  PlSIOHBSITB 

721.  SlDKRIBI 

722.  BHODOORBOSm 

723.  SmrHSOHiTi 


CaC 

(iCa+i*g)C 

(iOa+i(Mg,*e,An))0 

AgC 

(f%+i*e)0 

(ifig-hi*e)0 

*eC 

ttnC 


ee|e,|ea 

ee|0.|(i6a  +  iMg) 

e  e|e,|(i6a +i(^,  Fe,  Mn)) 

^^|e.|(fMg+iFe) 

ee|e,|ee 

^  0|  wa|Mn 
^  O|0i|Zn 


IL  ABAGOKITB  GBOTJP.    Orthorhombie    /A/=n5*— 119'. 


724.  ASAOOMITI 

725.  MANOAHOOALOm 

726.  WiTHBBm 


CaC 

(f  An+J(Oa,ag))0 
BaC 


6  eiejoa 

6e|0,|(fMn+K6a,%» 


670 


OXTGEir  OOHPOUNDe. 


72*7.  BBOlOin 

728.  STBOMnANTfB 

729.  GsRusBcra 


drC 


ee|ea|(iBa+i€a) 

eeiejsr 

ee|e,|Pb 


in.  BARTTOOALOITE  QROUP.    Monodinia    /a  /=106*— 107'. 


730.  Babttooaloith 


(iBa+iCa)0 


IV.  PARISITE  GROUP.    Carbonate  containing  fluorine. 
731.  PABisrra  (Ce,  La,  tM)  C+i  (Ga,  Ge)  P 


732.  KlSOHTDCITB 


6LftC+0e*O»+0e«F«+2fi 


«ere,|(iBa+i6a) 


V.  PHOSGENITB  GROUP.    Carbonate  containing  chlorine. 
738.  pHosOEMm  Pb  C +Pb  CI 


716.  OAZiOITB.  Marmor  (Marble)  pt  Flin.  Lapis  calcarius.  Saxmn  caJcis  (Calx  in  Latin 
meaning  bnmt  lime),  Kalchstein  AgriCj  De  Nat  Foss.,  820,  Interpr.,  4G8,  1546.  Kalksten 
WaU,^  Min.,  1747.  Spatig  Kalksten,  Ejdkspat,  Oronsi,  Min.,  IS,  1758.  Kalk,  Kalkspath, 
Kalkstein,  Gerrru  Calx  aerata  Bergm.,  1774,  and  Opuaa,  L  24  1780.  Calcareous  Spar;  Lime- 
stone; Carbonate  of  Lime.    Chauz  carbonatee  iV.    Caldt  Bdid.t  Handb.,  498,  1845. 

Kbombohedral.     li  A  li  (f.  550a,  over  a  terminal  edge)=105''  5\  OaB 
=135°  23' ;  a= 0-8543.     Cleavage :  li  higlily  perfect. 


650 


551 


553 


554 


Observed  fonns:  1.  Rhomhohedrons ;  fonns  wbose  planes  are  in  the 
flame  vertical  zone  with  R  {one  of  which,  4,  is  shown  in  f.  559,  550e,  and 
three  of  the  mirnts  series,  m  -2,  -4,  -^,  in  f.  564,  550c,  d,  b)  ;  the  pl%L% 
rhombohedrons  ranging  from  \R  (tiie  vertical  axis  of  which  is  J^th  'that 
of  R  relatively  to  the  lateral  axes)  to  28^,  the  planes  of  the  former 
nearly  coincident  with  the  basal  plane  o,  and  of  the  latter  as  nearly  witli 
those  of  the  vertical  prism ;  the  minvs  rhombohedrons  ranging  from  —^ 
to  -14 ;  the  fundamental  rhombohedron  R  (f.  550a)  uncommon,  except 
in  combination  with  other  planes,  or  as  a  cleavage  form  ;  -J^  R  (f.  550b,  often 
called  nail-head  spar)  corresponding  to  a  truncation  of  the  tenninal  edge 
of  J?,  very  common,  and  especially  in  combination  (1*.  552c^553a,  b,  564, 
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671 


565) ;  -2i?  (f.  550c),  called  the  inverse  by  Hady,  because  the  angle  over  the 
lateral  edffes  is  near  that  over  the  terminal  of  J?,  couuuon  ;  -^iif  (f.  550d). 


66tf 


659 


Bossio. 


RoRsie. 


6A2 


or  the  cuboid  of  Haiiy,  its  angles  being 
rather  near  those  of  a  cube,  and  the  acute 
form  4i?  (f.  650e),  also  common ;  13:^^ 
(f.  551)  of  not  unfrequent  occurrence ; 
16^  (f.  553d). 

2.  Scalenohedrons.  (a)  Planes  bevel- 
ling the  lateral  edges  of  JR,  f.  562, 
which,  when  more  extended,  take  the 
fonn  in  the  dotted  lines  of  the  same 
figure,  or  the  complete  scalenohedron ; 
the  series  having  the  general  symbol  1", 
and  including  all  the  forms  in  the  table 
beyond  from  IH  to  1"  (the  1  signifying 
that  they  are  thus  related  to  the  rhom- 
bohedron  li?,  and  the  annexed  number 
indicating  the  length  of  the  vertical  axis 
as  compared  with  that  of  IB;  also  a 
minys  series, -1",  having  the  same  relation  to -15;  three  of  the  minus 
series  are  combined  in  the  illustrative  figure,  f.  563,  and  two  of  X{\Qjdvs  in 
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f.  659) ;  scalenoliedron  1*  (f.  552a,  dog-tooth  spar)  very  common,  both  simple 
and  in  combination  (the  latter  in  f.  555  to  559,  564,  565  ;  f.  556  a  distorted 
form  of  f.  555).  (5)  Planes  bevelling  the  lateral  edges  of  -2/?  (f.  553c), 
and  having  the  general  symbol  -2".  (c)  Planes  having  the  same  relation  to 
other  rhombohedrons,  but  if  referred  to  the  fundamental  rhombohedroii, 
i?,  replacing  its  lateral  or  terminal  angles,  or  terminal  edges  (f.  561,  564). 
(d)  The  last  mentioned  bevelling  the  terminal  edges  of  li  (as  \*  in  f.  564), 
having  the  general  symbol  m**,  with  f  mn—i  m=l  when  the  scaleno- 
hedron  i^phis  like  the  i?,  but  f  7n/7i+i^=l  when  minvs.  (e)  Bevelmenta 
of  terminal  edges  of  other  rhombohedrons,  m'i?,  having  the  same  general 
symbol  m*,  but  with  f  mn—i  m:=:m\  when  of  like  signs  with  m'-ff,  and 
I  mn+i  m=zm\  when  of  unlike  signfi. 


564 


666 


Derbyshire. 


669 


AlfltOQ-^oor. 


8.  Regular  six-sided  jfyramids  ;  general  syinbol  m-2,  as  4-2,  f.  561. 

4.  Primis.  (a)  The  regular  six-sided  prism  t,  very  common,  either  short 
or  long  (f.  552c,  553a,  b,  554,  570).  (i)  Priam  i-2,  only  in  combination 
%nd  not  common,   (c)  Twelve^sided  prisms  t-f ,  i-^. 
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6T0 


/L^     0     y\ 

t 

j^ 

t 

/ 

■L 

/  ^  I 

5.  Basal^  plane  0^  as  in  552d,  553a,  c,  570,  far  less  frequent  as  a  teimi- 
nation  of  crystals  than  rhombohedral  and  scalenohedral  planes. 

Anolbb  of  Rhoxbohedbons. 

i?  is  a  face  of  the  Aindamontal  rhombohedron  \R;  R  the  parttcular  rhombohedron  below  In 
each  line  ]  o  the  basal  plane : 


Term.  Edge,  o  a  /? 

BAir 

Term.  Edge.  oaR 

RaR 

\ 

156'  2' 

166" '9' 

149'  14' 

-5 

63' 51' 

101' 28' 

128'  9' 

h 

152  35 

161  48 

153  86 

-f 

64  42 

102  42 

121  66 

i 

142  56 

168  28 

156  65 

-4 

65  50 

104  17 

120  20 

i 

184  OT 

163  45 

161  48 

■4 

67  26 

106  9 

118  28 

tico 

116  62 

152  48 

163  36 

-¥ 

71  18 

110  14 

114  28 

f 

129  40 

160  35 

164  48 

-J 

73  16 

112  6 

112  32 

IR 

105  6 

135  23 

180 

-¥ 

74  9 

112  6§ 

111  41 

i 

82  66 

120  6 

164  42 

-J 

76  9 

116  16 

110  21 

i 

73  15 

112  5 

156  42 

-2 

78  61 

116  52 

107  46 

3 

69  24 

108  40 

153  7 

-V 

85  26 

121  68 

102  39 

^f 

68  25 

107  20 

151  57 

-V- 

86  36 

122  49 

101  68 

4 

66  60 

104  17 

148  50 

-1 

88  18 

124  6 

100  2 

¥ 

65  6 

103  24 

148  I 

-i 

90  55 

125  58 

98  39, 

1 

64  42 

102  42 

147  19 

-t 

95  28 

129  2 

95  35 

6 

62  43 

99  85 

144  12 

-i     • 

97  10 

130  11 

94  48 

t 

62  1 

98  14 

142  51 

-f 

99  14 

131  35 

98  2 

9 

61  14 

96  25 

141  3 

-i 

111  18 

139  12 

85  26 

13 

60  36 

94  27 

139  4 

H^ 

115  7 

141  43 

82  54 

16 

60  20 

93  38 

138  15 

-t 

123  10 

146  40 

77  57 

18 

60  19 

93  13 

137  50^ 

-i 

127  39 

149  23 

75  14: 

28 

60  8 

92  4 

136  41 

-^ 

134  57 

163  45 

70  52 

-U 

60  31 

94  8 

138  45 

-i 

156  2 

166  9 

58  38 

-U 

60  50 

96  19 

129  18 

-i 

160  42 

168  50 

55  47 

-« 

61  33 

97  13 

127  25 

-tV 

170  14 

174  22 

5L  16 

Angles  of  ScALBNOHEfORONS. 


Long  £.  Short  E.  Mid.  E. 
tV*  154'37'    146' 55'      61'36'  i^  {L  511) 

t"  130  16     121  14     181  19  J» 

48 


LongE.  Short  E.  Mid.  B; 
169' 24'  138'  6'  64' 54' 
146  10.   128  15       93  20 
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LcmgE. 

Short  K  Mid.  E. 

LongK. 

ffliortK. 

Mld.K 

i}>& 

16^58' 

133" 53' 

66' SI' 

v«? 

157" 14' 

83*  56' 

140M0' 

*-,a 

116  58 

110  48 

164  43 

loH? 

134  3 

66  44 

125  4 

V 

164  I 

130  37 

67  41 

VH? 

166  10 

71  36 

\n  37 

V 

Ui  40 

123  35 

90  20 

-8* 

169  S9 

71  18 

12D  3 

»» 

166  ft7 

125  53 

69  16 

-5l 

164  59 

76  54 

132  1 

♦♦ 

169  5 

122  37 

69  46 

-4l,  Rh. 

168  30 

83  34 

137  34 

JJH« 

136  48| 

lis  59 

138  53 

-if 

159  4 

87  87 

130  45 

170  29 

120  14 

71  6 

-2* 

163  11 

86  6 

122  32 

i»«& 

174  26 

118  23 

71  36 

.2t 

159  20 

88  18 

127  29 

*L 

172  30 

116  59 

72  1 

-«• 

163  16 

92  9 

135  19 

H^.  Hg. 

147  4 

105  18| 

125  53i 

-21? 

146  53 

96  22 

143  34 

1« 

171  48 

102  65 

88  16 

.2" 

142  30 

99  58 

149  21 

ll 

168  1 

102  21 

94  1 

-2* 

139  36 

106  25 

163  24 

1» 

165  33 

102  6 

97  57 

^IJ? 

172  40 

84  45 

112  20 

it'  Hg. 

169  56 

102  36 

91  18 

-iHrDa.o 

174  44 

85  32 

102  31 

If 

161  58 

101  55 

108  52 

-*!^ 

147  31 

98  32 

187  33 

ll 

160  IS 

101  56 

106  34 

.»Jr 

150  15 

y6  22 

136  6 

1» 

159  17 

101  57 

108  7 

Hti.Da.6 

164  8 

92  46 

111  46 

1« 

155  50 

102  11 

113  46 

-i^,& 

161  82 

83  15 

114  25 

li 

151  7 

102  62 

121  34 

-H? 

151  6 

99  6 

127  40 

!• 

144  24 

104  88 

182  68  - 

•^! 

167  6 

95  15 

103  40 

l¥ 

136  47 

107  48 

146  28 

-*? 

158  8 

96  51 

117  8 

!• 

184  28 

109  1 

150  44 

-!^J»  Wr. 

167  23 

98  2 

103  48 

iy,Hg. 

133  53 

109  34 

152  30 

-f* 

155  7 

99  26 

119  6 

iv 

182  41 

110  3 

154  5 

-it? 

16»  56 

102  86 

91  13 

iV.Eh. 

131  81 

110  36 

156  42 

-iJ 

161  53 

101  55 

103  52 

V 

180  10 

111  39 

158  53 

-i4.  i«,  iV 

,  1^8aiDeft8+l^  1 

MV,1» 

!• 

127  50 

.113  21 

16b  30 

•*• 

145  15 

107  38 

124  39 

1" 

126  26 

114  24 

166  28 

-i5 

164  7 

111  54 

103  4 

1» 

125  47 

•114  50 

167  35 

-ii 

157  6 

120  26 

88  9 

1" 

125  80 

115  12 

168  32 

-i* 

149  43 

117  23 

102  25 

jY 

165  69 

95  27 

105  24 

-i* 

142  32 

115  17 

117  50 

i» 

170  0 

91  34 

103  21 

-4V? 

140  44 

114  67 

121  39 

f 

142  53 

100  55 

145  28 

-i* 

138  23 

114  34 

128  30 

2^.Hg. 

144  30 

98  25i 

146.42 

-i* 

129  10 

115  6 

150  0 

«• 

142  30 

90  58 

149  21 

-r.  Hg 

128  7 

115  21 

152  51 

V 

158  2 

91  12 

187  48 

-*" 

126  1 

116  4 

158  59 

*• 

152  54 

90  46 

139  12 

-i* 

170  16 

140  18 

50  12 

3y 

148  50 

97  28 

151  51 

-*• 

144  B 

124  56 

100  47 

4l 

162  23 

80  10 

1.S3  19 

-i" 

162  35 

144  45 

54  6 

4« 

152  29 

88  57 

144  29 

-t' 

141  41 

128  7 

99  68 

4" 

141  51 

98  40 

155  S9 

-i* 

168  19 

147  13 

66  e 

The  Umg  E.,  above,  Is  edge  Y  (f.  662);  short  E.,  edge  X;  mid,  E.,  edge  Z. 


Angles  of  Pteamidb. 


1-2 


PyranK 
151*21' 
139  44 
135  61i 


BasaL 

sy"  20' 

87  1 
97  26^ 


2-2 

^2 

4-2 


Pyram. 
128'*  62' 
125  30i 
122  39 


BaaaL 
119''20' 
182  86 

147  23 
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Pyrain. 

Basal 

Pyram. 

BasoL 

V-2 

121'  59' 

isr  50' 

62 

121'  18' 

167*  64' 

V-2 

121    80i 

149    22 

8-2 

120    42 

168      0 

Twins :  (1)  Composition-face  basal  (or  parallel  to  o\  as  f.  566  in  the  form 
f.  565,  f.  567  in  that  of  f.  553b,  ft  568  in  one  similar  to  ft  562a.  (2)  C- 
face  i?,  ft  570,  the  vertical  axes  of  the  two  forms  nearly  at  right  angles 
(90°  46'),  since  o  A  ^=135°  23' ;  producing  complex  forms  when  higlily 
raodifiea.  (3)  C.-face  -2^,  as  ft  569,  in  the  scalenohedron  1',  ft  552a. 
(4)  C.-face  -^R  (ft  571),  the  vertical  axes  of  the  two  forms  inclined  to  one 
HDother  127°  34' ;  composition  often  repeated,  producing  an  alternation  of 
thin  lamellsd  ;  and  often  occurring  as  lamellse  mtersecting  different  forms, 
or  cleavage  rhoml)ohedrons  ;  common  in  the  grains  of  granular  limestone 
(Oschotz,  ZS.  G.,  vii.  5).  (5)  C.-face  prismatic  plane  i-2.  (6)  C.-faco 
plane  i  (ft  572). 

Also  fibrous,  both  coarse  and  fine ;  sometimes  lamellar ;  often  granular ; 
from  coai^e  to  impalpable,  and  compact  to  earthy.  Also  stalactitic,  tube- 
rose, nodular,  and  other  imitative  forms. 

H.=2-5— 3-5;  some  earthy  kinds  (chalk,  etc.^  1.  G.= 2-508— 2-778; 
pnre  crystals,  2*7213— 2*7234,  Beud. ;  fibrous,  lamellar,  and  stalactitic, 
2'70— 2;72,  but  when  pulverized,  2*729—2*7233.  Lustre  vitreous— sub- 
vitreous — earthy.  Color  white  or  colorless ;  also  various  pale  shades  of 
my,  red,  green,  blue,  violet,  yellow ;  also  brov^Ti  and  black  when  impure. 
Streak  white  or  grayish.  Transparent— opaque.  Fracture  usually  con- 
choidal,  but  obtained  with  difliculty  when  the  specimen  is  crystallized. 
Double  refraction  stron":. 


The  foUowiDg  are  some  of  the  irregular  forms  or  oonditions  in  the  crystallization  of  calclte : 
(1)  With  curved  surfaces.  The  rhombohedron  \R^  top  part  of  f.  574,  and  the  hexagonal  prism 
f.  574A,  and  prism  of  f.  676.    (2)  SpiraUy 

group,  f.  573.  in  which  the  spires  consist  of  579 

BmalX  crystals  of  the  form  in  f.  552o.  (3) 
Groftjiped  in  curving  columns:  one  case  is 
mentioned  by  Kenugott  in  which  the  column 
was  a  pile  of  rhombohcdrons  (form  in  f.  553b) 
in  a  single  series,  the  breadth  -jV  i>^  W 
Made  up  of  a  succession  of  t^nUke  forms :  in 
f  576  a  prism  is  surmounted  by  the  form  in 
C  553b,  the  crystal,  after  forming  as  a  hexa-  Phenixville. 

gonal  prism  with  a  rounded  summit  through 

iodistlnct  scalenohedral  planes,  having  been  completed  by  a  form  wholly  different ;  in  f.  675  a 
prism  with  a  rhombohedral  termination  contains  inside  a  scalenohedron  (!'),  showing  that  it 
reached  nearly  its  actual  height  as  a  scalenohedron,  and,  moreover,  before  the  new  form  com- 
menced, the  scalenohedron  was  tipped  by  a  cube  of  fluorite :  f.  579,  in  which  the  sunken  plane  o 
ima  arisen  from  additionss  to  the  other  faces,  in  the  process  of  completion  of  the  crystal,  with 
none  to  o,  the  oonditions  producing  that  modification  having  ceased  (5)  Irregula/r  changes  in  the 
dcLtijpment  of  the  same  form :  in  f.  574,  the  form  called  naiUhecid  spar  has  the  unusual  accompani- 
meiu  of  the  shank  of  the  nail,  made  up  of  very  small  but  similar  rhombohodrous ;  lateral  develop- 
nient  liaving  been  prevented  for  a  while  (perhaps  by  an  accompaQying  depositiou  of  sedlmeut) 
and  the  form  consequently  elongating  upward  by  successive  additions  of  small  crystals,  but 
liuallj,  when  the  obstruction  is  no  longer  acting,  a  single  crystal  taking  a  broad  expansion  and 
topping  the  column  (6)  Symmetrical  ai-rangernent  of  impurities :  in  f.  577,  578,  showing  the  tops 
of  a  prism,  like  f.  5520,  the  impurities  being  crystals  of  pyrite. 

The  planes  in  the  tables  above,  with  the  calculated  angles,  when  not  otherwise  accredited.  ar» 
from  Zippe,  Kryst  rhomb.  Kalkhaloides,  Denkschr.  Ak.  Wien,  iiu  1854.  For  the  others,  Hg. 
«tanda  for  Hessenberg,  Min.  Not,  iii.,  iv.,  v.,  viL;  Wr.,  VVimmer,  Jahresb.  1854^  865:  Rli.,  ▼ 
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Bath,  Pogg.,  cxxxil  387 ;  S.,  Quintino  SeUa,  Studii  Min.  Sarda,  and  Quadro  crist.  Argento  Rossa 
del  Qnanso,  e  del  Galcare ;  Da.,  Dana,  a,  from  a  Rossie  crystal  (f.  560,  o\  h^  from  a  Bergen  nil 


576 


676 


574 


Przibram. 


n. 

M 

\)i 

'     / 

1       ^'^ 

\ 
A 

'// 

'\     , 

4 

.^ 

Pheuixville. 


Bristol,  Ct 


674a 


677 


578 


PhenixTille. 


Phenixville. 


crystal,  t  552b. 
the  forma 


Sella  also  enumerates  in  his  table  (but  not  from  his  own  special  obsenrations) 


i¥,  r,  161IJ,  -ifiSJ,  -fi,  -\\  -1^,  ^f,  -i%  -iV,  -i". . 

See  also  on  the  crystallography  of  calcite,  F.  Hochstetter,  Denkschr.  Ak.  Wien,  vL  89,  1854. 
Figures  573,  575,  577,  578  are  ftom  a  paper  by  J.  L.  Smith,  in  Am.  J.  Bel,  zx.  251,  the  figures 
drawn  by  the  author ;  and  f.  674  is  firom  Przibram  crystals  in  the  cabinet  of  Prof  Brush.  Fig. 
561  is  from  Hessenberg.  To  the  enumerated  scalenohedrons  add  (fV.  v.  Rath,  1.  c)  ^V,  haying 
Y=167°  23',  X=140''  40',  Z=124*  46'. 
Oomp.,  Var. — Calcite  is  carbonate  of  lime,  Oa  C=Oarbonic  acid  44,  limo  56=100.    Magnesia, 

protoxyd  of  iron,  or  protoxyd  of  manganese  flrequentiy, 
579  and  strontia,  barytes,  oxyd  of  zinc,  or  oxyd  of  lead  occa- 

sionally, replace  part  of  the  lime. 

The  varieties  are  very  numerous,  and  diverse  in  appear- 
ance. They  depend  mainly  on  the  following  points :  (1) 
differences  in  crystallization;  (2)  iu  structural  conditioD, 
the  extremes  being  perfect  crystals  and  earthy  masBive 
forms ;  (3)  in  color,  diaphaneity,  odor  on  friction,  due  to 
impurities ;  (4)  in  modes  of  origin. 

The  following  are  the  most  common  impurities  and  their 
eflfecta : 
Red  oxyd  of  iron  (&q)  produces  different  shades  of  red, 
Rossie.  from  flesh-red  or  paler  to  opaque  blood-red  and  brown  isl)- 

red,  according  to  the  proportions  present;  the  latter  Haus* 
mann  names  Hamatoconite  (from  ^i/ia,  bloody  and  xom,  pmoder,  Handb.,  1304, 1847),  as  in  the  marble 
Rosso  aiUico  of  Italy.  The  hydrated  oxyd  {l?e^  '&')  causes  yellowish  to  opaque  ochre-yellow  and 
veilowish-brown ;  the  deeper,  SideroconiU  of  Hausmann  (ib.,  1806).  Protoxyd  (rf  iron,  oxyd  «f 
throme,  silicate  of  iron,  cause  shades  of  green. 
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Oftrbonaooous  matters,  or  carbon,  give  a  clear  jellowisb  tint  to  some  crystallized  caldte,  and 
?arious  dull  colors,  from  pale  drab  and  buff  through  gray  and  bluish-gray  to  deep  black,  lo  com 
pact  calcite  or  limestone ;  the  carbonaceous  matters  having  been  derived  from  the  animals  of  the 
shells,  corals,  etc.,  out  of  which  the  limestones  were  originally  made,  or  from  the  plants  of  the 
8ame  seas,  just  as  soils  and  mud  are  now  colored  from  the  same  cause ;  and  when  these  carbo- 
naceous matters  are  allied  to  petroleum  or  bitiupen.  the  rock  has  a  fetid  or  bituminous  odor  when 
struck  with  a  hammer.  The  fact  that  the  dark  colors  mentioned  are  due  to  carbonaceous  sub- 
stances and  not  to  metallic  oxyds  is  proved  by  the  rocks  affording,  when  burnt,  whtie  quicklime. 
ITie  black  marbles  thus  colored  are  named  Anthraconiie  (from  dy  *p.if,  coal)  by  v.  Moll  (Ephemer., 
il  305,  1806),  Lucullan  by  John  (Ch.  Unters.,  21»),  and  Lucullite  by  Jameson  (Min.,  ii.  180, 
1816);  they  include  the  Marmor  LuaUleum  Plin.  (zxxvi.  G).  The  Nero  ArUico  of  the  Italians 
belongs  here.  The  bituminous  or  fetid  limestones  are  also  called  aathraconite  when  black ;  and 
also,  from  the  odor.  Swinestone  (syn.  SUttkstone;  SUnkatein,  Sausiein^  Stinkkalkj  Germ.),  some  being 
light  gray  in  color. 

Dolomite,  or  carbonate  of  lime  and  magnesia,  oflen  constitutes  the  veins  and  shells  of  a  compact 
limestone,  as  shown  by  Hunt;  and  the  magnesia  found  by  analysts  in  such  rocks  may  be  gen- 
erally present  as  a  mixture  of  dolomite  with  calciie,  rather  than  as  a  chemical  substitution  of 
magnesia  for  lime.    (See  under  Dolomite.) 

Sand,  chlorite,  and  other  minerals  are  sometimes  taken  up  mechanically  by  crystallizing  calcite. 

Mica,  talc,  chlorite,  serpentine  are  often  disseminated  in  crystalline  limestones,  having  been 
formed  in  them  at  the  time  of  their  crystallization,  and  are  among  the  materials  which  produce 
the  cloudings  or  variegated  colors  of  such  limestones. 

The  varieties  that  have  been  named  are  as  follows :  « 

A.  Well  crystallized. 

1.  Ordinary.  Crystals  and  crystallized  masses  afford  easily  cleavage  rhombohedrons ;  and  when 
transparent  they  are  what  is  called  Iceland  Spar,  and  also  Doubly-refraciing  Spar  (Doppel-spath 
Germ.), 

The  crystals  vary  in  proportions  from  broad  tabular  to  moderately  slender  acicular,  and  take  a 
great  diversity  of  forms.  But  the  extreme  kinds  so  pass  into  one  another  through  those  that 
are  intermediate  that  no  satisfactory  classification  is  possible.  Many  are  stout  or  short  in  shape 
because  normally  so.  But  other  forms  that  are  long  tapering  in  their  full  development  occur  short 
and  Btout  because  abbreviated  by  an  abrupt  termination  in  a  broad  o,  or  an  obtuse  rhombohe- 
dron  (as  — ^  or  i?),  or  a  low  scaleuohedron  (as  ^'),  or  a  combination  of  these  forms ;  and  thus  the 
crystals  having  essentially  the  same  combinations  of  planes  vary  greatly  in  shape.  The  follow- 
ing groups  may  answer  some  purpose  in  the  arrangement  of  the  crystals  in  a  cabinet  They 
arc  here  characterized  by  stating  the  form  or  forms  that  are  dominant,  or  most  largely  developed ; 
and  the  term  abbreviated  is  used  as  above  explained.  Intermediate  forms  may  be  assigned  to  the 
group  with  which  they  have  the  most  in  common,  (b)  o  group,  or  flat  tabular  (f.  553a)  ;  the 
edges  of  the  tables  may  be  made  of  prismatic  planes,  or  of  rhombohedral,  etc.  (c)  Low  rhom- 
bohcdral  or  nail-head,  -^i?,  -^i?,  etc.  {d)  R  group,  the  fundamental  rhombohedron  dominant 
(f.  550).  (e)  Jii2,or  cuboid  group.  (/)  2/?  group,  {g)  2Ji  abbreviated,  {h)  4i?  group,  (t)  4/? 
abbreviated.  (/)  Long  rhombohedron  group,  including  the  longer  rhombohedrons,  of  which  11, 
13,  —14,  are  rather  common  (f.  551).  (k)  Long  rhombohedron  abbreviated,  producing  some- 
times forms  that  look  much  like  3-  or  6-sided  prism*  (f.  655iD).  (/)  Low  scaleuohedron  group, 
as  i*,  f ',  etc.  (w)  Ordinary  scaleuohedron  or  rtog-tooth  group,  that  of  1*  one  of  the  most  com- 
mon of  forms  (f.  652a,  55d-o59).  (n)  Same  abbreviated  (f  564,  56'*).  {o)  Long  scalenohedron 
^oup,  or  that  of  1^  l**,  etc.  ip)  Same  abbreviated,  (q)  Pnsm-scalenohedron  group,  the  scalenohe- 
dral  planes  being  combined  with  an  oblong  prism  i  (f.  554).  (r)  Prismatic  group,  the  prism  i  being 
elongated  and  dominant ;  and  variously  terminated. 

PreunneriU  Esmark,  from  amygdaloid  in  Faroe,  is  calcite  in  cuboid  crystals  and  massive,  smalt- 
blue  to  violet  in  color,  brownish-yellow  by  transmitted  light,  subtransparent  to  translucent,  and 
chaloedonic  in  aspect. 

2.  Ttvi'nrcrysials,    Groups  a-/ corresponding  to  the  different  kinds  described  on  p.  675. 

3.  Crystals  toith  internal  impurities,  tic.  (a)  Having  interior  planes  or  other  evidence  of  changes 
in  the  progress  of  their  formation  (f.  575,  576,  579).  (b)  (Containing  impurities  symmetrically 
arranged- 

4.  Spiral  or  curved  aggregations  of  crystals,  (a)  Spirally  arranged  crystals,  (b)  Bent  or 
cmrred  crystallizations. 

5.  JPsetidomorphaus  calcite.  NairocalcUe  includes  pseudomorphs  of  calcite  after  celestiie  from 
Sangerhausen,  named  under  the  mistaken  idea  that  the  material  contained  soda. 

6.  JieicJiite  (Breith.,  B.  H.  Ztg.,  xxiv.  811)  is  a  pure  calcite  from  Alston-Moor  in  Cumberland| 
prliite  in  color,  with  an  angle  of  106'  20',  according  to  Breithaupt's  measurements,  and  G.=2'666— 
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B.  VarieHea^  crystaUiged  as  well  aa  wicryeiallized^  hosed  on  the  presetice  of  other  carbonaUi,  md  cf 

different  imparities, 

7.  Dolomitie  calcite.  Containing  carbonate  of  maj^iesia  and  lime,  or  dpiomite — a  fact  ascertain 
able  only  by  chemical  methods,  unless  the  amount  of  mugncsia  be  considerable,  when  it  is  apparent 
in  crystals  in  the  angle  i?  a  /?. 

8.  Ferrocalciie.    Containing  carbonate  of  iron,  and  turning  brown  on  exposure. 

9.  ManganoaUcite,  Containing  carbonate  of  manganese,  and  becoming  brownish-black  oa 
exposure. 

10.  Pltmibocdlciie  Johnston  (Ed.  Phil.  J.,  vi.  79,  1829),  white  to  yellowish  and  reddish-brown, 
and  having  BAB=H)b''  6f ,  Breith.;  IDS'*  6',  Dufr.;  105",  Kenng.  G.  =  2-772,v.  Hauer;  2*746 
—2*748,  Descl.    Contains  some  carbonate  of  lead. 

11.  Keoiijpe  Breith.  (flandb.,  3 1 8,  1841).  Gmyish-white,  and  occurring  in  rhombohedrooB  2R\ 
i?Ai?=106^  8',  Breith.  G.  =  2-819— 2'840.  Contains  some  carbonate  of  barytes.  From  Cum- 
berland,  England. 

12.  iSpartoife  Breith.  (B.  H.  Ztg.,  xvii.  53,  1858).  White,  grayish-white,  becoming  brownish- 
blade  on  exposure;  i?A  ie=104"' 67f,  Breith.;  G.= 2*808— 2*818.  Occurs  with  frauklinite  and 
zindte  at  Sparta,  Sterling  HilL  Hamburg,  N.  J.,  and  contains  some  carbonate  of  manganese.  Shep- 
ord  proposed  the  name  ccUcimangiie  for  the  mineral  from  Sterling  (anal  6). 

IX.  Strontianocakiie  Gonth  {Ftoc  Ac.  Sci.  Philad.,  vi.  114,  1852);  in  opaque  white  cry!;tals, 
occurring  in  globules  which  have  a  surface  cousisting  of  the  terminations  of  acute  rhombohedron^ 
and  1I.=3'5.  Contains  some  strontia,  and  hence  gives  a  decided  red  tlame  before  the  blow- 
pipe. 

»  14.  Fontainebkau  limestone  (Lassonne,  Mem.  Ac.  Paris,  1776,  Chaux  carbonatee  quartzifere  U^ 
1801) ;  crystals  of  the  form  in  fig.  550c,  from  Fontainebleau  and  Nemours,  France,  which  contain  a 
large  amount  of  sand,  some  50  to  68  p.  a  according  to  Delesse,  with  G.=2-5S— 2*84,  the  latter 
irom  one  containing  57  p.  c  of  sand. 

15.  Hisbpiie  Haughton  (PhiL  Mag.,  lY.  xvii.  16,  1859)  is  a  grass-green  cleavable  calcite  from 
Central  India,  containing  about  14  p.  a  of  a  siliceous  material  lUce  glauconite  (q.  f.X  to  which  the 
color  is  owing. 

0.  Varieties  based  on  fibrous  or  lamelJaa-  structure. 

16.  Satin  Spar;  fine  fibrous,  with  a  silky  lustre.  Resembles  fibrous  gypanm,  which  is  alM 
called  satin  spar,  but  is  much  harder  and  efiervesoes  with  acids. 

17.  Argentine  Kirwan  (Min.,  L  104,  1794  ;  Schiefernpaih  Hofmann,  Bergm.  J.,  188,  1789;  Slate 
Spar).  A  pearly  lamellar  oaldte,  the  lameUiB  more  or  less  undulating ;  color  white,  grayish,  yel- 
lowish,  or  reddish. 

1 8.  Aphrite^  in  its  harder  and  more  sparry  variety  ( ScJiaumspath  Freiesleben),  is  a  foliated  white 
pearly  calcite,  near  ax^entine ;  in  its  softer  kinds  (Schaunuirde  W.,  Silvery  GhaUc  Elrwan,  Egmu 
de  Terre  H.)  it  approacJies  chalk,  though  lighter,  pearly  in  lustre,  silvery-white  or  yellowish  in 
color,  soft  and  greasy  to  the  touch,  and  more  or  less  scaly  in  structure. 

D.  Granular  massive  to  crypipci'yslaUine ;  Limestone^  Marble^  Chalk. 

19.  GrantUar  limestone  {Sa>ccha/roidal  limestone^  so  named  because  like  loaf  sugar  in  fracture). 
The  texture  varies  fh>m  quite  oodrse  to  very  fine  granular,  and  the  latter  passes  by  imperceptible 
shades  into  compact  limestone.  The  colors  are  various,  as  white,  yellow,  reddish,  green,  and 
usually  they  are  douded  and  give  a  handsome  effect  when  the  nuterial  is  polished  When  sndi 
limestones  are  fit  for  polishing,  or  for  architectural  or  ornamental  use,  they  are  caUed  magbki. 
(a)  Statuary  marble  is  pure  white,  fine  grained,  and  firm  in  texture.  The  Parian  marble  fW>ni  the 
island  of  Paros  (the  Lychiiites  of  the  ancients),  Fentelican  fVom  the  quarries  near  Athens,  Luni 
marbles  of  the  coast  of  Tuscany,  and  the  Carrara^  of  Modeua,  Italy,  are  among  the  best  of  statu- 
ary marbles.  Architectural  marble  includes  both  white  and  colored,  (h)  The  Oipolin  of  Italy  is 
white,  with  pale  greenish  shadings  from  green  talc;  it  does  not  stand  the  weather  well  (c)  Gtalh 
antico  of  Italy  is  ochre-yellow  to  cream-yellow,  with  some  whitisfh  spots,  (d)  The  Sienna,  or 
BrocaUiUo  de  Sienna^  is  yellow,  veined  or  douded  with  bluish-red.  having  sometimes  a  tinge  of  pur- 
ple. (&)  The  Manddato  is  a  light  red  with  yellowish-white  spots.  A  red  kind  fh)m  Tlreo  in  Scot- 
land has  different  shades  of  red,  as  rose-red,  fiosh-red,  reddish- white ;  one  from  Tennessee  is 
clouded  with  brownish-  and  purplish-red.  (/)  The  Bardiglio  is  gray  with  crowded  dark  well-defined 
doudings,  consisting  partly  of  serpentine,  from  Corsica,  {g)  Ihirquoifs-bltte  marble,  from  the  quar- 
ries, of  Seravezza  near  Carrara,  has  a  fine  grayish-blue  color,  veined  with  white,  (h)  Verd-Autiq-j^ 
is  clouded  green,  the  color,  owing  to  the  presence  of  serpentine  (see  p.  465),  yellovnah-greeu  tc 
bluish-green. 

20.  Hard  compact  limestone.  Varies  iVom  nearly  pure  white,  through  grayish,  drab,  bnl^ 
fellowish,  and  reddish  shades,  to  .bluish-gray,  dark  bro wish-gray,  and  black,  and  sometimoi 
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firioQBly  ¥61116(1    Th6  colors  duU,  exoepting  odire-jellow  and  oohre-red  varieties.    Many  kinds 
make  beauttfal  marble  when  polished  * 

(a)  Blacky  {h)  yellow,  (c)  red,  and  [d)  fetid  kiuds  have  been  mentioned  (pp.  676,  677). 
The  Portor  (d;,  called  sometimes  Egyptian  marble,  is  of  black  color,  handsomely  veined  with 
yellow  dolomite,  and  comes  from  Porto- Venere.  near  Spezia ;  the  rock  is  of  the  lower  Lias,  {t] 
PawM-di'Morte  (Death's  Bobe)  of  Italy  is  black,  with  some  white  fossil  shells.  (/)  Marble  of 
langu/edoc  is  fine  deep  rod  or  brownish-red.  with  some  white  and  g^y  due  to  fossils,  and  is  from 
St.  Beaume  in  France,  (g)  Griutte,  from  the  Dept.  of  Herault,  France,  has  a  reddish-brown  base, 
with  somewliat  regularly  arranged  spots  of  clear  red,  and  some  whitish  round  spots  due  to  gonia 
lites.  {h)  Sarencolin  marble,  from  the  Pyrenees,  is  deep  red  mixed  with  gra.v  and  yellow,  {i) 
BIrd*8-eye  marble  i<«  gray,  with  whitish  crystalline  points,  and  is  from  central  New  York  . 

{k)  Shell-marble  includes  kinds  consisting  largely  of  fossil  shells ;  (/)  Madreporic  marble,  those 
containing  corals ;  {m)  Eucrincd^  those  containing  encrinal  (orinoidal)  remains,  (n)  Lumachdle  is  a 
dark  brown  shell-marble,  with  brilliant  fire-like  or  chatoyant  internal  reflections  proceeding  from 
the  shells,  and  from  Bleiberg  in  Carinthia ;  and  another  kind,  with  the  shells  yellow,  comes  from 
Astrachan. 

(o)  Hvin-marble  is  a  kind  of  compact  calcareous  marl,  showing,  when  polished,  pictures  of 
fortifications,  temples,  etc.,  in  ruins,  due  to  infiltration  of  oxyd  of  iron :  from  Florence,  Italy. 

{p)  Lithographic  stone  is  a  very  even-grained  compact  limestone,  usually  of  buff  or  drab  color; 
as  that  of  8olenhofi6n. 

(q)  Breccia  marble  is  made  of  fragments  of  limestone  cemented  together,  and  is  often  very 
beautiful  when  the  fragments  are  of  different  colors,  or  are  imbedded  in  a  base  that  contrasts 
well    The  colors  are  very  various. 

(r)  Pudding-stone  marble  consists  of  pebbles  or  rounded  stones  cemented.  It  is  often  called 
improperly  breccia  marble. 

(5)  Hydraulic  limestone  is  an  impure  limestone.  The  French  varieties  contain  2  or  3  p.  c  of 
magnesia,  and  10  to  20  of  silica  and  alumina  (or  day).  The  varieties  in  the  United  States  contain 
20  to  40  p.  a  of  magnesia,  and  12  to  30  p.  a  of  silica  and  alumina.  A  variety  worked  extensively 
at  Rondout,  N.  Y.,  afforded  Professor  Beck  (Min.  N.  Y.,  78)  Carbonic  acid  34*20,  Ume  25'60, 
magnesia  12*35,  silica  15*37,  alumina  9*13,  sesquioxydof  iron  2'25i  Oxyd  of  iron  is  rather  prejudicial 
to  it  than  otherwise.  Vicat  observes  that  m  the  best  French  there  are  20  to  30  p.  a  of  day,  and 
in  that  only  moderately  good  10  to  12  p.  c.  Au  impure  limestone  of  France,  which  needs  no  sand 
for  making  the  cement,  it  oontaming  calcite  54  p.  c,  day  81,  oxyd  of  iron  15=100,  is  called  plaster' 
cement  (Dufr.  Min.,  IL). 

21.  9oft  cwnpact  limestone,  (a)  ChaUc  is  white,  grayish-white,  or  yellowish,  and  soft  enough  to 
leave  a  trace  on  a  board.  The  consolidation  into  a  rock  of  such  softness  may  be  owing  to  the 
fact  that  the  material  is  largely  the  hollow  shells  of  rhizopods. 

The  creta  of  the  Romans  (usually  translated  chalk)  was  mostly  a  white  day,  true  chalk  being 
little  known  to  the  andents.  The  kind  described  by  Pliny  as  the  most  inferior  kind  of  cretaceous 
earth,  and  as  used  for  marking  the  feet  of  slaves,  was  probably  true  chalk. 

{b)  Calcareous  marl  (Mergelkalk  Germ,)  is  a  soft  eartliy  deposit,  often  hardly  at  all  consolidated, 
with  or  without  distinct  fragments  of  shells  ;  it  generally  contains  much  clay,  and  g^duates  into 
a  calcareous  clay. 

22.  Ooncretionary  massive,  (a)  Oolite  (Kogenstein  Germ.)  is  a  granular  lime9tone,  but  its  grains 
are  minute  rounded  concretions,  looking  somewhat  like  the  roe  of  fish,  the  name  coming  from 
'»'•-,  egg.  It  occurs  among  all  the  geological  formations,  from  the  Lower  Silurian  to  the  most 
recent,  and  it  is  now  forming  about  the  coral  reefs  of  Florida,  (b)  Pisolite  (Erbsenstein  W.)  con- 
sists of  concretions  as  large  often  as  a  small  pea,  or  even  larger,  the  concretions  having  usually  a 
distinct  concentric  structure.  It  is  formed  in  large  mas.se3  in  the  vicmity  of  the  Hot  Springs  at 
Oarlsbad  in  Bohemia. 

23.  Deposited  from  cakoflreous  springs,  streams,  or  in  caverns^  etc 

(a)  Stalactites  are  the  calcareous  cylinders  or  cones  that  hang  from  the  roofs  of  limestone 
caverns,  and  which  are  formed  from  the -waters  that  drip  through  the  roof;  the:ie  waters  hold 
some  bicarbonate  of  Ume  in  solution,  and  leave  carbonate  of  lime  to  form  the  stalactite  when 
evaporation  takes  place,  ^^talactite3  vary  from  transparent  to  nearly  opaque ;  from  a  granular 
crystalline  structure  to  a  radiating  fibrous ;  from  a  white  color  and  colorless  to  yellowish-gmy 
and  brown. 

(d)  Stalagmite  Is  the  same  material  covering  the  floors  of  caverns,  it  being  made  from  the 
waters  that  drup  from  the  roofs,  or  from  sources  over  the  bottom  or  sides ;  cones  of  it  sometimes 
rise  from  the  floor  to  meet  the  stalactites  above.  It  consists  of  layers ;  but  these  are  very  irreg- 
ularly curved,  or  bent,  owing  to  the  knobs  and  couclots  that  are  made  over  the  floor;  and 
polished  specimens  generally  owe  much  of  their  beauty  to  the  agate-like  or  onyx-like  bandings. 

Stalagmite  is  the  Alabastrites  (alabaster-stone)  in  part  (if  not  wholly)  of  Theophrastus,  Hiuy, 
and  other  ancient  writers ;  that  is,  the  stone  of  which  ointment  vases,  of  a  certain  form  called 
Qiaba»i£n,  were  made.    (See  GTPtnjM,  p.  64".)    A  locality  near  Thebes,  now  well  known,  was 
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Largely  explored  by  the  aqcients,  and  the  mnfcerial  has  often  been  henoe  caDed  Egyptian  alabastet 
It  was  also  formerly  caUea  onyx  and  onychites;  Uora<£,  in  the  3d  book  of  his  Odes,  speaks  of  ai 
ointment  vaae  of  onyx.  Pliny  mentions  columns  of  **onyx,"  or  "  alabaatritos,"  that  were  32  ft 
in  height,  and  mentions  Dauiascus  as  affording  a  kind  whiter  than  that  of  Thebes.  In  the  arts 
it  is  often  now  caUed  Oriental  Alabaster;  and  sometimes  also  GibraUar-sUme^  from  the  occnrrenct 
of  the  material  in  a  cavern  at  Gibraltar. 

(c)  Calc-9inter,  Travertine^  Cole  Tufa.  Travertine  (Gonfetto  di  7\w/i)  is  of  essentially  the  same 
origin  with  stalagmite,  but  is  distinctively  a  deposit  from  springs  or  rivers,  especially  where  in 
large  deposits,  as  along  the  river  Anio,  at  Tivoli,  near  Rome,  where  the  deposit  is  scores  of  feet 
in  thickness.  It  has  a  very  cavernous  and  irregularly  banded  structure,  owing  to  its  mode  of 
formation.  It  is  the  Lapis  Tilmrtinus  of  Vitruvius,  ii.  a  7,  and  Pliny,  zzxvt  48,  etc. ;  the  word 
travertine  being  a  coiTuption  of  tiburtine.  It  includes  also,  especially  under  the  name  of  ealc  te/b, 
cellular  depositions  from  the  waters  of  small  springs  or  sources,  which  often  contain  fossil  leaves, 
twigs,  moss,  nuts  o^seed,  etc.  The  OsieocoUus  (Beinwelle,  Beinbruch)  Gksner  (p.  31,  1565),  ''qui 
ossa  fracta  intra  corpus  suniptus,"  as  was  thought  at  the  time  {osteocoUa  of  later  authors),  is,  as 
long  since  shown,  a  cellular  calc  tufa,  consisting  of  incrustings  of  fragments  of  reeds  or  other 
marsh  plants.    It  moans  J)one-fjlue.    Inolite,  Gallitzin,  is  also  calc-sinter. 

(d)  Agaric  mineral;  Rock-milk  (Bei-gmileh,  Montmilchj  Germ.)  is  a  very  soft,  white  material, 
biBaking  easily  in  the  fingers,  deposited  sometimes  in  caverns,  or  about  sources  holding  lime  ia 
solution. 

{e)  JRock-meal  (Berg-mthl  Germ.,  Farina  fossilis  Bruckm.,  eta)  is  white  and  light,  like  cotton, 
becoming  a  powder  on  the  slightest  pressure.  It  is  an  efflorescence,  and  is  common  near  Paris, 
especially  at  the  quarries  of  Nanterre. 

Analyses:  1,  2,  Stromeyer  (Gilb.  Ann.,  zlv.  225,  Unters.,  52);  3,  Schnabel  (Kamm.  8d  Suppl, 
62);  4,  Ahrend  (Hau^m.  Min.,  1324);  6,  Stromeyer  (1.  a);  6,  Jenzsch  (Pogg.,  xcvi.  147);  7, 
Richter  (Ramm.  Min.  Ch.,  209);  8,  Tyler  (Am.  J.  Sci.,  II.  xzzix.  174);  9,  Gibbs  (Ramm.  34 
SuppL,  62);  10,  11.  Monheim(ib.);  12,  T.  S.  Hunt  (this  Min.,  1854,  438);  13,  Johnston  (Edinh. 
N.  J.  Sci.,  vi.  791;  14,  Delesse  (Rev.  Sci.  et  Ind.,  xii.  118);  15,  v.  Iluuer  (Ber.  Ak.  Wien,  xii.  7ol); 
16,  Kseppel  (J.  pr.  Ch ,  Ivii.  324) : 


^e       Mn     2n      ilLg 


1.  Iceland,  ifrp.  43-70 

9.  Andreasberg  43*56 

a.  Brilon,  Westphalia  43*52 

4..  Hollengnmde,  gnlh,  43*92 

6.  Schwarzenberg,  ScMeffersp,  41  66 
«u  Sparta,      Spa/rtaHe  .  40*77 

7.  "  *•  4404 
a  Stirling.  N.  J.,  '*  G.  =2*815  4201 
9.  Zinc  m.  of  Olkuck  43*81 

10.  "         Altouberg  43*28 

11.  **                "  4ii*n5 


0-16 
086 

2-19      0*50 

2-70 

0*38       6-83 

7-13 

13*79 

0-61      

5*78      

6*11       0-42 


0-38 


4*07 
1*06 
0*05 


0*13 
018 

0-92 
1*21 

0-85 


56-15=100  Strom. 
55-98,  ^  0  10=100  Strom. 
65*30,  fl  1*07  =  100-02  S. 
63*79=  100*58  Ahrend. 
56-0O=99*36  Strom. 
48-75,  ft  0*32 =98*86  J. 
47-92=HMi*30  Richter. 
43*fi5=99-46  Tyler. 
50*76=100  Gibbs, 
50' lu= 100*22  Monheim. 
50-26,  Si  0*18=99-67  M. 


12.  Loc.  ?,  FerrocakHe 

13.  Wanlockhead,  Plwrnbocalc. 

14.  Leadhiils,  '' 

15.  "  " 

16.  Carrara  Mwrble 


CaC    Jf'eCftgCJ^bC 

93-90    4-64  1-59     =10018  Hunt    G.=2-715. 

[92  2] 7*8=100  Johnston. 

97-61 2-84=99-95  Delesse. 

92-43 7*74=10irl7  Haner.  G.=-2*772. 

98-765    0-900   ^  Si  0006,  Pe.  Mn,  ^1  0*083,  sand  0-156. 

P  and  loss  0090= 100  Ksppel 


Natrocalciie  afforded  Marchand  (J.  pr.  Hi.,  xlvi.  95)  Ca  C  94*37,  *1,  Fe  1*15,  Oa  S  2-0-i,  ft  1*84, 
gangue  1*10=99-98.  Iodine  has  been  foimd  in  certain  fossiliferous  limestones,  as  at  Gouzon.  by 
Lembert  (J.  d.  Pharm.,  III.  xix.  240). 

Pyr.,  etc. — hi  the  closed  tube  sometimes  decrepitatesi,  and,  if  containing  metallic  oxyds.  may 
change  its  color.  B.B.  infusible,  but  becomes  caustic,  glows,  and  colors  the  flame  red;  after 
ignition  the  assay  reacts  alkaline ;  moistened  with  muriatic  acid  imparts  the  characteristic  lime 
color  to  the  flame.  In  borax  dissolves  with  effervescence,  and  if  saturated  yields  on  cooling  an 
opaque,  milk-white,  crj'stalline  bead.  Varieties  containing  metallic  oxyds  color  the  borax  and  salt 
of  phosphorus  beads  accordingly.  With  soda  on  platinum  foil  fuses  to  a  clear  mass ;  on  charcoal 
it  at  first  fuses,  but  later  the  soda  U  absorbed  by  the  coal,  leaving  an  inftisiblc  and  stron^j 
luminous  residue  of  lime.  In  the  solid  mass  eflfervesces  when  moistened  with  muriatic  acid,  and 
fragments  dissolve  with  brisk  effervescence  even  in  cold  acid. 

Oba.— Andreasberg  in  the  Harz  is  one  of  the  best  European  localities  of  crystallised  cakite; 
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there  are  other  localities  in  the  Tyrol,  Sty  no,  Carinthia,  Hungary,  Saxony,  Hesso  PanoRtadt  (oi 
Auerbach),  Hesse  Cassel,  Norway,  Fraiiw,  and  in  Euglani  iu  Dt-rbyshiro,  Cumborlaud,  Cornwall, 
Scotland ;  in  Iceland.  In  Iceland  a  single  rhombohedron  {H)  over  G  yd6.  long  and  3  high  has  been 
observed. 

In  the  U.  States,  in  Ni  Tork^  in  St.  Lawrence  and  Jefferson  Cos..  eBpecinUy  at  the  Rossie  load  mine ; 
crystals  highly  modiiled  (f.  660,  501),  and  often  transparent  even  when  large  ;  one  nearly  trans- 
parent,  in  the  cabinet  of  Yalo  College,  weighing  1 65  pounds  ;  often  covered  In  part  by  crystals 
of  galenite;  at  the  Natural  Dam,  2  m.  fn>m  Gouverneur,  iu  the  same  vicinity,  good  crystals ;  also  at 
the  Wilson  vein  in  Gouverneur.  and  the  Jepson  vein  in  Rossie ;  at  the  Parish  ore  bed  in  Gouver- 
iieur,  fine  gcodes,  in  specular  iron ;  iu  Jefferson  Co..  near  Oxbow,  on  the  laud  of  Mr.  Benton,  fh)ni 
a  decomposing  limestone,  largo  crystals  sometimes  as  clear  as  Iceland  spiir ;  •  rose  and  purple 
varieties  very  beautiful ;  some  large  crystals  of  a  hundred  lbs.  and  upward ;  4.  m.  S.  of  Oxbow, 
in  Antwerp,  a  vein  of  calcite  and  load,  which  affords  beautiful  cleavage  masses  of  white,  purple, 
and  brownish  shades ;  also  interesting  crystals ;  in  Essex  Co.,  town  of  Morlah,'o>i  Mill  Brook,  near 
Port  Henry,  crystals  of  calcite  in  white  limestone ;  dog-tooth  spar  (f.  552a,  I*  and  also  I',  -2),  in 
Niagara  Co.,  near  Lockport,  with  pearl  spar,  oelestite,  seWuite,  and  anhydrite ;  in  Onondaga  Co., 
near  Camillus,  along  the  railroad ;  good  crystals  in  Herkimer  Co.,  I  m.  S.  of  Little  Falls,  in  the 
bed  of  a  small  stream ;  in  Lewis  Co.,  at  Ley  don  and  Lowville,  and  at  the  Martinsburg  lead  mine; 
on  the  western  bank  of  Dry  Sugar  River,  near  Boouville,  Oneida  Co.  (11  652c) ;  at  Anthony*d 
Nose  on  the  Hudson,  formerly  groups  of  large  tabular  crystals  (f.  55:Ha);  at  Watcrtown,  Agaric 
viineraLf  covering  the  sides  of  a  cave;  at  Schoharie,  fine  atalactites  in  many  caverns,  of  which 
Ball's  cave  is  the  most  famous;  at  Camillus  uud  Schoharie  (near  the  barite  locaXity)^  Jibroua^  in 
considerable  abundance,  and  at  De  Long's  Mill,  St  Lawrence  (>>.,  of  a  fine  satin  lustre.  In  Maint, 
at  Thomaston,  lenticular  and  prismatic  crystals,  common.  In  K  Hamp,,  at  the  iron  miuos,  Fran- 
con  ia,  argentine,  Iu  Masa.^  at  Williamsbui^g  and  Southampton,  argeniine.  In  Gonn,^  at  the  lead 
mine,  Middletown,  in  crystals  (i-2,  -^,  /,  short  or  long,  and  1',  R).  In  N.  Jersey ^  at  Bergen,  fine 
crystallizations  of  yellow  calcite,  with  datolite,  eta,  in  trap  (f  552b)  ;  at  Franklin,  a  pink  variety, 
and  good  deavage  specimens.  In  Penr^^  in  York  Co.,  Iceland  spar.  In  Virginia^  at  the  celebrated 
Wior's  cave,  stcUactUes  of  great  beauty;  also  iu  the  large  caves  of  KerUttcky,  At  the  Lake  Supe- 
rior copper  mines,  splendid  crystals  often  containing  scales  of  native  copper. 

At  Warsaw,  Illinois,  in  great  variety  of  form,  lining  geodes  and  implanted  on  quartz  crystals ; 
at  Quincy,  IlL 
In  Nova  Scotia,  at  Partridge  L,  a  wineKX)lored  calcite,  and  other  interesting  varieties. 
CoralSf  of  which  large  reefs  are  formed  in  tropical  regions,  consist  mainly  of  carbonate  of  lime. 
B.  SQlinnan,  Jr.,  obtain^  for  a  recent  species  of  Madrepora  (Dana*s  Report  on  Zoophytes,  and 
also  Am.  J.  Sci.,  IL  i  189)  Carbonate  of  lime  94*807,  phosphates,  fluorids,  etc.,  O'^rlo,  organic  mat- 
ter 4*448.    And  the  deposit  of  phosphates  and  fluorids  afforded  the  porcentage—Si  12*5,  Oa  7*d, 
Mg  4*2,  Mg  F  26*62,  Ca  F  26*34,  iSig  P  8'0o,  %1  and  Fe  14*84.     Other  analyses  gave  similar  results. 
The  material  of  the  common  marbles  is  either  granuUr  or  compact  limestone.    Those  rocka 
when  burnt  form  quicklinis.* 

Alt. — Calcite  occurs  under  the  forms  of  dolomite,  calamine,  spathic  iron,  malachite,  azurite, 
gypsum,  smithsonite,  barite,  fluorite,  limouite,  gothite,  red  iron  ore,  minium,  meerschaum,  chlo- 
rite, quartz,  chalcedony,  garnet,  feldspar,  mica,  pyrolusitc,  hausmannite,  manganite,  mnrcasite, 
galenite,  blende,  native  copper.  The  change  to  dohmiiej  as  Bischof  explains,  may  take  place 
through  bicarbonate  of  magnesia  in  solution ;  to  spathic  iron  (J^e  C)  through  sulphate  of  iron  in 
solution,  forming  sulphate  of  lime  and  carbonate  of  iron ;  or  by  carbonatod  waters  containing 
bicarbonate  of  iron,  which  slowly  dissolve  calcite,  while  the  carbonate  of  iron  takes  its  place,  • 
forming  a  pseudomorph  by  substitution;  to  smiOmonUe  (2uC)  through  sulphate  of  zinc  in  solu- 
tion; to  calamine  (2n*§i+l^  Tl)  probably  by  a  change  first  to  2nO  and  then  to  the  silicate, 
through  alkaline  silicates  in  solution ;  to  malachite  through  a  solution  of  sulphate  of  copper,  which 
forma  carbonate  of  copper  and  sulphate  of  lime ;  to  gypsum  or  anhydrite  through  the  action  of 
iulphuric  acid,  which  acid  is  produced  by  the  oxydation  of  sulphuretted  hydrogen  or  otherwise, 
thus  forming  sulphate  of  lime;  to  quartz  by  waters  containing  alkaline  sUicates,  which  afford  free 
silica ;  to  fluorite^  Ihnonile,  and  other  species,  by  the  removal  of  the  Ca  C  by  waters  which  hold 
arbonic  add  or  alkaline  silicates,  and  at  tlie  same  time  contain  the  ingredients  forming  the  replacing 
ninoraL  Limonila  or  red  iron  ore  might  result  from  the  decomposition  of  pyrite  in  the  vicinity. 
Hollow  scalonohedrons  from  the  province  of  Arnsberg  were  fouud  by  Noggerath  (Verb,  nat 
rer.  Bonn,  18(53, 137)  to  consist  of  an  exterior  coating  of  azurite,  and  an  interior  layer  of  malachite. 

f  16.  X>OIiOMITE.    Pierres  calcaires  tres-peu  effervescentes  avec  les  acides  D.  Do'omieu,  J.  de 
Phys.,  xzxix.  1,  1791.     Dolomie  Saussure,  Voy.  Alpes,  §  1929,  1706.     Dolomite  Kirwan,  Min., 

*  For  various  analyses  of  limestones,  see  Rammolsberg's  Hnndw.  der  Min.,  and  Supplement^ 
jdnngott's  Uebers.  for  18l4-18d2 ;  the  Jahrosbericht  of  Berzclius,  and  its  continuation. 
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1.  Ill,  1794.  Bittersputh,  Rhomboidalspath,  Kohlcnsauerter  Kalkerdo,  Bittersalzerde  (wiU 
anaLX  Klapr.  Schrift.  Nat.  Fr.  Berl.,  v.  51,  1784,  Beitr.,  I  300,  1T9.'5;  also  Beitr.,  iii.  297,  iv 
204,  236,  V.  103,  vi.  323.  Spath  magnesien  Delameth,^  Sciagr.,  i.  207,  1792.  Miemit  Klapi^ 
Beitr.,  iii.  29*J,  lb02  (discov.  at  Miemo  by  D.  Thomson  in  17tfl,  and  sent  by  him  to  KL  labelled 
Mag:nesian  spar).  Rautenspath  pt.  Warn.,  180i».  Ludwig's  Werner,  i.  51,  154,  1803.  Chain 
carbonate  magnesif^re  pt.,  C.  c.  aluminiiere  (fr.  Saussure's  anal.X  H^  Tr.,  1801.  Bittorkalk  pt 
Hausm.,  Handb.,  960,  1813;  Perlspath  pt.,  Rauhkalk,  Kalk  talk  spath.  Germ.  I*earl  Spar  pt, 
Brown  Spar  pt.,  Rhomb  Spar  pt,  Magneslan  Limestone.    Spath  perl^  Pr, 

Couitcs,  Flintkalk,  Hetziua^  Mm.,  17 y 6.  Oonite  ISdvumachery  VerzeicLniss,  etc.,  20,  1801. 
Komt  Germ,  Gurhoflan  KarsL^  Mag.  Nat.  Fr.  BerL,  i.  4^  257,  1807,  and  TabelL,  50,  180& 
Tharandit  Frmeskben^  Gcogn.  Arbeit,  v.  212,  1820.    Broasit  Hirzd,  ZS.  f.  Pbarm.,  24, 1S50. 

Ehombohedral.    It  A  ^=106°  15',  0  A  7^=136°  ^\  a=0-8322.     Ob- 
served planes  :  6>,  t-2,  R^  4,  -2,  -J,  1",  1*  (heiiiiliedral). 
^  0  A  i-2=90°,  O  A  4=104°  35',  0  A  2=117°  29',  (>  A  4 

=154°  20',  i  A  i=135°  57',  2  A  2=79°  36'.  li  A  li 
varies  between  106°  10'  and  106°  20'.  An  increase  of 
100°  C.  diminishes  the  angle  4'.  Cleavage  :  i?  perfect. 
Faces  It  often  curved,  and  secondary  planes  usually 
with  horizontal  striaB.  Twins  :  similar  to  f.  572,  page 
673.  Also  in  imitative  shapes ;  also  amorphous,  granular,  coarse  or  fine, 
imd  grains  often  slightly  coherent. 

II.=3-5— 4.  G.=2'8— 2*9,  true  dolomite.  Lustre  viti'eous,  inclining  to 
peai'ly  in  some  varieties.  Color  white,  reddish,  or  greenish-white ;  also 
rose-red,  green,  brown,  gray,  and  black.  Subtransparent  to  translucent. 
Brittle. 

Oomp.,  Var. — Normal  or  true  dolomite  has  the  formula  Ca  C  +  Mg  C=Garbonato  of  lime  54-35, 
carbonate  of  magnesia  45*65.  Some  kinds  included  under  the  name  have  the  two  carbonates  io 
other  proportions ;  but  this  may  arise  from  their  being  mixtures  of  dolomite  with  caldte  or  mag- 
nesite.  Protozjd  of  iron  replaces  part  of  the  magnesia  in  some  dolomite;  so  also  protozyd  of 
manganese;  and  more  rarelr  ozjd  of  cobalt  or  zinc. 

The  varieties  are  the  following : 

(1)  CrysiaUized     Pearl  spar  includes  rhombohedral  oiystalllzations  with  cunred  faces. 

(2)  Columnar  or  fibrous. 

MiemiUy  from  Miemo,  Tuscany,  is  either  in  crystals,  columnar,  or  granular,  and  pale  aspongiu- 
greon  in  color. 

(»)  Granular^  or  saccharotd,  constitutes  many  of  the  kinds  of  white  statuary  marble,  and  white 
and  colored  architectural  marbles,  names  of  some  of  which  have  been  mentioned  under  caldte. 

(4)  Compact  massive^  like  ordinary  limestone.  Many  of  the  limestone  strata  of  the  globe  are 
here  included,  and  much  hydraulic  limestone^  noticed  under  calcite. 

(5)  Compact  porcellanous,  Gurhofian;  snow- white*  and  subtransluoont,  with  a  concholdal  frac> 
ture,  sometimes  a  little  opal-like;  from  Gurhof,  in  lower  Austria. 

(6)  Fenifei-ous;  Brown  spar^  in  part.  Con  tarns  carbonate  of  iron,  and  as  the  proportion  increasefl 
it  graduates  into  ankerlte  (q.  v.).  The  color  ia  white  to  brown,  and  becomes  brownish  on  expo- 
sure through  the  oxydation  of  the  irou.  A  columnar  kind,  containing  10  p.  c.  of  carbonate  of 
iron,  has  been  called  Brossiie  (anal  19);  6. =2  915.  Tharandite^  from  Tharand,  near  Bresden,  a 
cry&tallizGd,  and  contains  4  p.  c  of  J^e. 

(7)  Manganiferous.  Colorless  to  flesh-red.  R  AifrrlOe"  28'  (anal  20,  by  Ettling);  106"  16' 
(anal,  -il,  by  Ott). 

(8)  Cobalti/trous.     Colored  reddish  (anal.  23);  G.= 2-921,  Gibbs. 

(9)  The  varieties  based  on  variations  in  the  proportions  of  the  carbonates  arc  the  following: 
jo)  Normal  dolomite,  ratio  of  Ca  C  to  Mg  0=1  :  1  (anal  1-24);  (b)  ratio  H  :  1:=3  :  2  (anal 
i5-30);  (c)  ratio=2  :  1  (anal  31-33),  includes  gurhofian  or  gurhofite\  (d)  ratio  8  :  1  (anal  34); 
(e)  ratio =6  :  1  (anal.  35;;  (/)  ratio  1  ;  3  (anal  36,  87),  or  coniie.  The  last  (/)  may  be  dolomitic 
magnesite ;  and  the  others,  fi'om  6  to  e,  dolomitic  calcite,  or  calcite  +  dolomite.  The  manner  in 
which  dolomite  is  often  mixed  with  calcite,  forming  its  veins  and  its  fossil  shells  (see  bclow)^  showa 
that  this  is  not  improbable. 
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Analyses:  Ratio  1:1.  1,  Suckow  (J.  pr.  Ch.,  viil  408);  2,  Lavizzari  (Jahrb.  Min.  1845,  "JOi, 
184G,  680);  3»  Abich  (G.  Beob.,  p.  iv.);  4,  J.  Roth  (J.pr.  Ch.,  Iviii.  ^2);  5,  Waltorshauson  (Pogg, 
xoiv.  115);  ti,  HirzeriZS.  Pharm.,  I860,  24);  7,  Ramaidsberg  (2d  Siippl.,  25);  8,  a.)bel  11*0^^., 
XX.  5:J6);  9,  Scheerer  (Pogg.,  hcv.  288);  JO,  Laugier  (Mem.  Mus.  d'lJist.  Nat.,  xix.  142 1;  11, 
Ranimelsberg  (Min.  Ch.,  '218);  12,  Alsop  (Ann.  Lye.  N.  Y.,  viil.  1  4).  Containing  over  ."i  p.  c,  of 
rarlxmate  of  iron,  13,  Meitieudorff  (lb.,  213);  14,  Ki.hn  (Ann.  Ch.  I 'harm.,  lix.  :(63);  15,  iVlie 
tior  (Ann.  Ch.  Phys.,  xiv.  102);  16,  T.  &  Hunt  (this  Min.,  18A4,  44 J);  17,  (4riram  (Jahrb.  G 
Roichs.,  vi.  98);  18,  Fiedler  (ib.);  19,  Roth  (J.  pr.  Civ,  Iviii.  82);  20,  Hirael  (L  c).  Containing 
manganese^  xinc,  or  cobalt,  21,  Ettliug  (Ann.  Oh.  I'liarm ,  xci.x.  2m4);  22,  Ott  (Haid.  Ber.,  iL  ^'Jii)] 
2:{.  Mouheim  (Verb.  naU  Ver.  Bonn,  y.  41);  24,  W.  Gibbs  (Pogg.,  Izxl  5(>4). 

Ratio  3  :  2,  2  :  1,  3  :  1,  5  :  1,  1  :  3.  25,  Beck  (Min.  N.  Y.,  254);  2rt,  Rammelsberg  (Handw., 
i.  do);  27,  Klaproth  (Beitr.,  i.  3u0,  and  iil  297);  28,  Wackenroder  (Schw.  J.,  Ixv.  41);  29,  Abicli 
(L  c);  3U,  Kuhu  (1.  a);  81-3;^,  Klaproth  (Beitr.,  iv.,  v.,  yi.) ;  34,  35,  Kiihu  (L  a);  36,  Johu 
(Schw.  J.,  V.  (vi?)  13);  37,  Hirzel  (\,  c.): 


6a  C 

1 .  Jena,  erysL,  unooL  55*2 

2.  St  Gothard,  crysLj  gyh,'W.  55*77 

3.  V.  di  Sambuco,  gran.  66'57 

4.  Monto  Somma  57*]E6 

5.  Binncn,  gran.  55*0$ 

6.  Tinz,  near  (lera  54*02 

7.  Ilfeld  RauhkaUc  55*62 

8.  Scheidama,    gran,  55-01 

9.  Gulbrandsdal,  '*  55*88 

10.  Spezzia,  "  55-36 

1 1.  Miemo,  Miemiie  57-91 

12.  Westdiester  Ck).,  N.  Y.  54-91 

13.  ZiUerthat,  crysL  5n*6G 

14.  Tharand,  Tnarandiie  547 6 

15.  Traversella  51-0o 

1 6.  Rozbury,  Yt,  masnve  63*90 

17.  Wermsdorf  53-25 

18.  Lcttonitz  54-21 

1 9.  La  Valcnciana,  Moz.  53*18 

20.  TravorsollA,  Broaiie  52*71 


Ratio  1  : 1. 

ligC  *eC  MnC 

44-7  =99-9  Suckow. 

43-59  =99-36  Lavizzari. 

43*43  =100  Abich. 

42-75 =100  Roth.     G.=2-72. 

44-65  - — =99-61  Waltersh.     G.=2-84«. 

45-28  0*79  =100*09  HirzoL 

42*40  056  =98-58  Rammelsberg. 

42*67  1-54 =99-22  GobeL 

40*47  2-81  =99*  1 6  Scheerer. 

41-30  2-00  =98-66  Laugier. 

38-97  1-74  0*57=99*19  Rammelsberg. 

43-63  1-28 ,  uisoL  1-30=  UK)*07  Alsop. 

38-60  d-30  1-70=100*26  MoitzendorH: 

4-210  4*19 =1<)1-U5  Kiihn. 

44-32  4*68 =100  Pelletier.    G.=2*629. 

4404  3-05  =100-99  Hunt.     G.=2-856. 

38-84  5*33  ,  ti  1*01=98*43  Grimm. 

89-55  6*13 =99*89  Fiedler. 

84-35         10-46        fi  1-22,  Te  0*22=99-43  Both. 

33*46  1113  2*84=  100-14  HirzeL 


Ratio  1  :  1,  containing  manganese,  zinc,  or  cobalt. 


21.  Freiberg,  ^A-f^  53*20  4016 

22.  Kapnik,  uncol  52*46  41*16 
28.  Altenberg,  zincif.  54*31  43*26 
:£4.  Przibram,  colniUif.  66-77  3670 


2-14  6-23=100-71  Ettling.     G.=2*830. 

1-09  5-41=100*12  Ott     G.=2*89. 

0-99  0*56,  2u  C  1-38=100*50  MonLeim. 

2*03  — ,  Co  C  7  -42 = 2*03  Gibbs. 


Ratio  3  :  2=CaC  64-1,  AgO  35*9. 


25.  Lockport,  Pearl  spar  59-00  89-60  1-60 

26.  Kolosorak,  cryst  61*00  86*53  2*73 

27.  Glucksbrunu, yk'&.  6000  86-50  400 

28.  Liebeostein  63*88  83*24  0*91 

20.  Sorrento,  Italy  65*21  84*79     

30.  Bohemia  61*30  32  20  627 


=100  Beck. 

— =100*26  Rammelsberg. 

=100-50  Klaproth. 

00r=98*lo  Wackenroder. 

=100  Abich. 

=99*77  Kuhn. 


3  1.  Gurhof,  Ourhqfian 
32.  Hall,    oryH. 
3a.  Tnberg,  '* 


Ratio  2  :  1  =Ca  C  70*4,  Ag  0  29*6. 

70-50    29*50     =100  KlaprotlL 

68-0      26*5      1-0       ,  fi  2-0,  day  2*0=98*60  Haprotb 

73*0      250       ,  Fe  2*25=100*25  Klaproth. 


B^L,  Bohemia 

Sl^.  Kolosoruk,  crysL 


Ratio  3  :  1  to  5  :  1. 

77*63     18*77     3*67      - 
86*84     10-39     5*63     - 


-=100*07  Kiihn. 
-=101*76  KiOin. 
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Ratio  1  :  3. 


CaC    ftgO    toC 

86.  Meismer,  Chiiite 

28-0      G7-4      3-6=9S-9  John. 

37.        " 

27-53    67-97     6-05  =  1 00-56  HirzeL 

Tlie  fallowing  are  analyses  of  some  uncrystallino  stratified  limestones.  I,  Litton,  of  Low«f 
Hagnesian  limestone,  Galciferous  age  (Swallow's  G.  Rep.  Missouri,  1855) ;  2>5,  J.  D.  WMtnej 
of  TrentOD,  Galena,  and  Niiigara  limestones  (Rep.  G.  Iowa,  1858): 

CaC  MgC  ted 

1.  Warsaw,  Mo.,  L.  Magn.     4701  wS-gO  ,  ?tl,  l^o  0-52,  Si  13-27=99-66  Litton. 

2.  New  Galena,       •*  52-47  4213  1-78,  iusol.  2  75,  Na,  ^  eta  0*87=  100  Whitney. 

3.  Clayton  Co.,  Iowa,  7Vcn/.L.  44*90  84-2:^  1-69,  insoL  18-3G=r9918  Whitney. 

4.  "  "  GaL  L.    52-01     4i-25    093,  insoL  4-43,  IS'a,  fe  C  0-38=100  Whitney. 

6.  Jackson  Co.,  Iowa,  Niag.  L.  5218    42-64      ir.,  insoL  SJ-88,  3tl,  Fe  0*63,  Sa^  £,  C  0-35=y9-68  W 

Yer}'  many  of  the  limestone  strata  of  the  globe  are  thus  partly  or  wholly  dolomitiA  though 
usually  not  as  pure  as  in  the  above  analyses.  T.  S  Hunt  says  that  dolomites  make  up  the  cUiei 
part  of  the  Galciferous,  Clinton,  Trenton,  Gudph,  Niagara,  and  Onondaga  limestones  of  Canada 
(Logan's  Rep.,  1863,  456).  In  1857  (Logan's  Rep.,  1857,  200)  he  announced  that  the  Teins  and 
shells  of  some  ordinary  limestones  were  magnesian.  In  the  Portor  marble  (p.  679)  the  body  of 
the  rock  contains  only  1  -0  p.  c.  of  carbonate  of  magnesia,  and  the  veins  35-5  p.  a  A  limestODe 
from  Duds  well,  Canada,  contains  CaC  92*5,  MgC  IS,  sand  6*2;  and  tlie  fossils  ore  of  simikr 
composition ;  but  a  yellowish  material  enveloping  the  fossils  and  filling  veins  consists  of  Ca  C 
56-60,  MgC  11-76,  FeC  3-23,  with  2«-72  in80'uble=98-31.  This  being  a  mixture  of  dolomite 
and  odcite,  the  latter  was  removed  by  acetic  acid,  and  the  residue,  52  p.  c.,  then  afforded  Ca  C 
61-75,  AgC  85-73,  feC  12"5J=10<».  In  the  Trenton  limestone  of  Ottawa,  the  fossil  corals, 
shells,  and  orustaceaus  are  changed  to  whitish  dolomite ;  and  a  fragment  of  an  Orthoocras  gave 
Ca  C  56-00,  Mg  C  37  80,  ^e  C  5y6=99-76. 

P3rr.,  etc—B.B.  acts  like  calcite,  but  does  not  give  a  dear  mass  when  fused  with  soda  on 
platinum  foil  Fragments  thrown  into  cold  acid  arc  very  slowly  acted  upon,  while  in  powder  in 
warm  acid  the  mineral  is  readily  dissolved  with  effervescence.  The  ferriferous  dolomites  become 
brown  on  exposure. 

Obs* — Massive  dolomite  constitutes  extensive  strata,  called  limestone  strata,  In  vaiions  regions. 
Crystalline  and  compact  varieties  are  often  associated  with  serpentine  and  other  magnesian  rocka, 
and  with  ordinary  limestones.  Some  of  the  prominent  localities  are  at  Salzburg,  the  Tyrol, 
Schemnitz  in  Hungary,  Kapnik  in  Transylvania,  Freiberg  in  Saxony,  tho  lead  mines  at  Alston  in 
Derbyshire,  eta 

In  the  IT.  States,  in  Vermonij  at  Roxbury,  large,  yellow,  transparent  crystals  of  the  rhomb-spar 
variety,  in  tide.  In  Wuxie  Island^  at  Smithdeld,  a  coarse  deavable  variety,  occasionally  presenting 
perfect  crystals,  with  white  talc  in  calcite.  In  N.  Jersey^  at  Hobokf>n,  white  hexagonal  crystals 
(f  580),  and  in  rhombobedrons.  In  N,  Tork^  at  Lockport,  Niagara  Falls,  and  Rochester,  with 
calcite,  celestite,  and  gypsum ;  also  at  Glenn's  Falls ;  in  Richmond  Co.,  at  the  quarantine,  ciys- 
tAllized  dolomite,  in  rhombohedrons,  and  at  the  Parish  ore  bed.  St  Lawrence  Co. ;  on  HustU's 
farm  in  Phillipstown,  a  variety  resembling  OurhoJUe^  with  a  semi-opaline  appearance  and  a  fracture 
nearly  like  porcelain. 

Dolomite  is  generally  supposed  to  be  injurious  as  a  manure  for  soils,  on  account  of  its  magnesia; 
but  this  is  not  so,  unless  used  ailer  calcination,  before  it  is  flilly  air-slaked.  The  lime  it  affords 
when  burnt  makes  a  more  durable  cement  than  common  limestone. 

Named  ailer  Dolomieu,  who  announced  some  of  the  marked  characteristics  of  the  rock  in  17:) I 
— its  not  effervescing  with  acids,  while  burning  like  limestone,  and  soluble  after  heating  in  adds. 
He  observes  in  his  paper  that,  as  early  as  1786,  he  had  found  the  white  marble  of  many  of  the 
ancient  st^itues  and  monuments  of  Italy  to  consist  of  this  peculiar  rock ;  and  eighteen  nionths 
before  the  date  of  his  paper  he  discovered  'Hmmeuse  quantities  of  similar  limestones '*  in  the 
Tyrol. 

Woulfe,  in  the  PhiL  Trans,  for  1779  (at  p.  29),  describes  a  ferriferous  dolomite  or  ankeritc,  with 
some  analytical  determinations,  which  was  In  pearly  rhonibohodrons,  resembling  somewhat  tliose 
of  spathic  iron,  and  came  from  Joachimsthal.  "  In  its  natural  state  "  it  effervesced  strongly  with 
*'  rectified  "  muriatic  acid,  which  would  indicate  the  presence  of  more  iron  than  he  obtained  (5  oi 
6  p.  c.  of  Fe  0,  C  Oa).    It  may  have  been  ankerite. 

Alt. — Dolomite  occurs  altered  to  spatliic  iron,  calamine,  steatite,  limonite,  red  iron  ore,  gothite 
pyrolusite,  and  quartz,  and  by  processes  similar  to  those  explained  under  calcite. 
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717.  ANKBRITB.  Dolomite  pt.  Brown  Spar  and  Pearl  Spar  pt  Paratomes  Ealk-Haloid 
Moha,  Gnindr.,  L  586,  1822,  ii.  116,  1824.  Bohwand,  Wandsteiu,  Styrian  Miners,  Aakerlt 
Haid^  Mohs'sMin.,  I  100,  1826.    Tautoklin  Breiih.,  Char.,  70,  1832,  Uib.,  20,  1830. 

Khombohedi-al.  R  A  i?=106°  12',  Styria,  Mohs;  106°  6',  Belnhausen 
(anal.  6),  Ettling.  Also  crystalline  massive,  coarse  or  fine  granulai*,  and 
compact. 

11.=:  3-5— 4.  G.= 2-95— 3-1.  Lustre  vitreous  to  pearly.  Color  white, 
gray,  reddish.     Translucent  to  subtranslucent. 

Oomp.— Ca  C  +  (]{[g,  !^e,  l^n)  C,  or  a  dolomite  in  which  the  magpesia  is  more  or  less  completely 
replaced  hj  protoxyd  of  iron,  or  of  iron  and  manganese.  By  the  increase  in  the  proportion  of  the 
magnesian  carbonate  to  the  iron  and  manganeslau,  the  mineral  graduates  into  true  dolomite.  The 
^iuds  witli  10  p.  a  or  less  of  carbonate  of  iron  are  placed  under  dolomite,  and  those  with  more, 
baving  6.  above, 2*95,  under  ankerite. 

The  ratios  of  Mg  C  to  (j^e,  llfn)  0  in  the  analyses  below  aro  as  follows : 


1. 

1  :  2 

6. 

1-7  :  1 

11. 

2-7  :1 

2. 

l:2i 

7. 

1-6:  1 

12, 

3:1 

3. 

1:11 

8. 

2:  1 

13. 

2-8:  I 

4 

1-8:  1 

9. 

2:1 

14. 

3-1  :l 

5. 

1:  I 

10. 

21  :  1 

15. 

4:1 

Tautoclin  Breith.,  is  a  grayish-white  yariety,  containing  about  15  p.  c  of  carbonate  of  iron,  and 
laving  G.=2  961,  Ettling;  fVom  BeschertgUick,  near  Freiberg  in  Saxony  (anal  11). 

Analyses :  1,  Fridau  (Haid.  Ber ,  v.  1)  j  2,  Schrotter  (Baumg.  ZS.,  viii.  1);  8,  Luboldt  (Pogg., 
iL  455) ;  4,  v.  Hauer  (Jahrb.  G.  Reichs.,  iv.  827) ;  5,  Schmidt  (Ramm.  Min.  Oh.,  217) ;  6,  EttUug 
Ann.  Ob.  Pharm.,  zcix.  204);  7.  Berthior  (Ann.  d.  M.,  vil  316,  II.  iii.);  8,  v.  Hauer  (I  c ) ;  9, 
5.  T.  Jackson  (Proc.  8oc.  N.  H.,  Boat.,  v.  246);  10,  Berthier  (1.  c.);  11,  Schmidt  (Kamm.  Min. 
;h.,  217);  12,  Schnabel  (ib.);  13,  14,  Berthier  (L  c);  15,  Kuhn  (Ann.  Gh.  Pharm.,  liz.  363);  IG^ 
iehweizer  (J.  pr.  Oh.,  zziiL  281) : 


CaC 

%c 

]e^eC 

linC 

1.  Admont,  Styria 

47-59 

13-73 

34-74 

2-18,  msol.  0l5=:98-34  Fridau. 

2.  Styria 

5011 

11-85 

35-.S1 

3-0^=100-85  Schrotter. 

3.  Lobenstein 

51-61 

18-94 

27-11 

2-24=99-90  Luboldt     G.=3-0L 

4.  Pinzgaa 

49-40 

24-31 

26-29 

=100  Hauer. 

5.  Freiberg 

56-45 

18-89 

15-94 

10-09=101-37  Schmidt 

6.  Belnhausen 

61-24 

37-32 

21-75 

=100-81  EttUng.   G.=3-008. 

7.  Golrath,  Styria 

611 

25-7 

20-0 

8-0=99-8  Berthier. 

8.         » 

4»-2 

30-0 

20-8 

=100  Hauer. 

9.  Nova  Scotia 

49  2 

30-2 

20-8       =99-70  Jackson. 

10.  Ck>migUon 

50-9 

29-0 

18-7 

0-6=991  Berthier. 

11.  Tautoclin 

49-07 

33-28 

14-89 

2-09=99-33  EttUng. 

12.  Hegen 

50-00 

84-08 

18-26 

2-57,  ft  0-15-100-01  SchnabeL 

13.  Schams,  Grisons 

61-6 

312 

14-8 

0-4=98  0  Berthier. 

14.  Miihlen, 

52-8 

32-2 

140 

0-4=99-4  Berthier. 

15.  Schneeberg 

62-64 

8«-35 

12-40 

0-34=101-73  Kuhn. 

16.  Tinzen,  Grisons 

46  40 

26-95 

25-40 

,  iuaoL  0-75-99-50  Schwoizer. 

In  the  last  analysis  the  ratio  of  (te,  An,  lifg)  C  to  CaC  is  1  to  less  than  1 ;  but  the  specimen 
ay  have  been  a  mixture. 

Pyr.,  etc. — B.B.  like  dolomite,  but  darkens  in  color,  and  on  charcoal  becomes  black  and  mag- 
»t!c ;  with  the  fluxes  reacts  for  iron  and  manganese.    Soluble  with  effervescenoe  in  the  acids. 
Obs. — Occurs  with  spathic  iron  at  the  Styrian  mines,  and  at  the  localities  above  mentioned. 
Named  after  Profl  Anker  of  Styria. 


L8.  BIAQNBSmi.  Kohlensaurer  Talkerde  MUcheU  db  Lampadius  (first  anaL)  SammL  pr.  Ch. 
Abh.,  iii.  241.  Beine  Talkerde,  Talcum  carbonatum,  Wem.f  Ludwig,  ii.  154,  1803.  Magnesite 
pt.  BrongTL,  Hin.,  I  489,  1807.    Mognesit  iTar^/.,  TabelL,  48,  92,  1808.    Carbonate  of  Magnesia 
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Kagn^ie  carbonat6e  Fr.  Kohleasnurer  Talk,  Talk8i>atb,  Otrm,  Baudisseri^  DdamA, 
Min.,  ii.  1812.  Giobertite  Beud.,  Tr.,  410^  1824.  Breunnerito  Haid.,  Uohs's  Mln.  tiL,  141!, 
1826.    Walmstedtite  Ze(m^  Handb.,  297,  1826.    Brown  Spar  pt 


29',    0  A  ^=136**    56';    a=:0-8095 
Also  massive ;  granular  to  very  com 


Rhombohedral.      R  A  E=\Or 
Cleavage:  rhombohedral,  perfect, 
pact. 

H.=3-5— 4-5.  G.=3— 308,  ciyst. ;  2*8,  earthy ;  3—3*2,  when  ferriferons. 
Lustre  vitreous;  fibrous  varieties  sometimes  silky.  Color  white,  yellowi^ll 
or  grayish-white,  brown.    Transparent — opaque.    Fracture  flat  conchoidaL 

Var. — 1.  Ordinary,  (a)  Crystallized.  In  distinct  rhombohedral  crystals;  R^R=\(SV  l%\ 
fr.  Snamm,  Breith.;  107^  16',  fr.  Tragossthal  (auaL  4),  Foetterle.  (6)  LamtOar;  deavable.  icj 
Compact,  fine,  granular ;  (d)  Compact,  and  like  unglazed  portwlaiu  in  fracture.  (<)  Earthy ;  being 
mixed  witli  hydrated  silicate  of  magnesia  or  sepiolite  (meerschaum);  including  the  Baudisseriky 
from  Baudissero,  neur  Turin,  which  has  some  resemblance  to  clialk,  and  adheres  to  the  tongue. 
Even  ihe  purer  varieties  of  compact  magnesite  usually  ccntaiu  more  or  less  of  the  siUcate. 

2.  Ferriferous^  BreuneriU]  containing  several  p.  c  of  protoxyd  of  iron;  G.=3— 8*2;  wbit«, 
yellowish,  brownish,'  rarely  black  and  bituminous ;  often  beooming  brown  on  exposure,  and  lience 
called  Brown  Spar.  72  A  i?  in  mineral  fh  Salzburg  (anal.  16)  107"  :h2\  Dufr.;  fr.  Pfitsch  (and.  21) 
107"  22i',  Mitacherlich ;  fr.  Tyrol  (anal.  19)  1()7''  25',  Brooke,  107"  25^'  Breith.  Tlie  name 
Brcunerite  was  originally  g^ven  by  Haidinger  (after  M.  Breuner)  to  the  variety  analyzed  bj 
8tromeyer  containing  6  to  10  p.  c.  of  protoxyd  of  iron  (or  8  to  1 7  p.  c.  of  carbonate) ;  and  Wtdrti- 
9tedtUe  to  an  included  kind  from  the  Harz,  analyzed  by  Walmstedt  (anal  18),  differing  only  ia 
containing  a  little  more  protoxyd  of  mangauepo  than  usual  (2  p.  a). 

Oomp. — Carbonate  of  magnesia,  Mg  C=  Carbonic  acid  62*4;  magnesia  47 '6=1 00  ;  but  prot- 
oxyd  of  iron  often  replacing  some  magnesia.  The  ferriferous  part  may  be  present  as  mesiiint 
mixed  with  true  magnesite. 

Analyses :  1,  2,  Marchand  &  Scheerer  (J.  pr.  Ch.,  1.  395) ;  3,  Miinster  (Pogg.,  Ixv.  292) ;  4,  t. 
Haaer  (Jahrb.  G.  Reichs,  1865,  G8);  5,  Sommer  (Jahrb.  Min.  1866,  456);  6,  Lampadhis  (L  O; 
7,  8,  Stromeyer  (Kastn.  Arch.,  iv.  432,  Unt.);  9,  Rammelsberg  (Handw.,  3«7);  lU,  Marchand  k 
Scheerer  (L  o.);  11,  Cornwall  (Ann.  Lye.  N.  Y.,  viiL  123);  12,  18,  W.  Beck  (Verb.  Min.  ^L  Pet, 
1862,  89)  : 


A.  CrystaJllized. 


1.  SnanmifV^. 

2.  **         w. 

3.  "         " 

4   Tragossthal,.  to. 
5.  Salzburg 


c 

51*45 

51-57 
60  79 


*e 
0-79 
1-41 
2-26 


liln 


62-24        0-48     

49-67  3Pe  8*62     0*28 


Mg 
47*29 
47  02 
45-36 

47-25 
44-53 


Ca      fi 


B.  CompacL 


6.  Hrubschutz 

7.  Salem,  India 

8.  Frankenstein 

9.  " 

10.  '• 

11.  Hoboken,  N.  J.,  UfhUe 

12.  Orenberg,  "  (})  61*80 
18.  L.  Urgun,  Russia,  "  {i)  52-90 


61-0 

61-83 

60-22 

52-10 

62-34 

50*00 


0-21 


0-56 
0*41 
004 


47-0 

47-89 

48  36 

47-90 

47-66 

46-71 

46*13 

45-25 


0*05 


0-28 


tr. 
1-20 
116 


0-47=100  Scheerer:  (5^.=3'0I7 

= 1 00  bcheerer. 

0*26,  il  1*12=99*79  Munster; 
G.=8i»65 

=99*92  Hauer;  G.=8-0S^i 

,  insoL  0-58 = 99-33  Sonimei 


1-6=99-6  Lampadius. 

=100  Strom. 

1-39 =100- 18  Strom. 

=100  Ramm. 

=100  Scheerer. 

0  30,  Si  0-23=97-80  Cornwall 
0-6S,  Si  0-12=100-29  Beck. 
0-60,  Si  0-20=100-04  Beck. 


C.  Ferriferous  Magneaiie ;  Breuneriie,  Walmsiedtiie.  • 

14,  V.  Hauer  (Jahrb.  G.  Reichs.,  iii.  154, 1852) ;  15,  Stromeyer  (Schw.  J.,  li.);  10,  Dufrenoy  {Min.. 
J.);  17,  Stromeyer  (1  c.) ;  18,  Walmstedt  (Schw.  J.,  xxxv.  398,  182-2);  19,  Brooke  (Ann.  Phil.,  IT 
V.  38:');  2«»,  Stromeyer  (L  c);  21,  Magnus  (Po^g.,  x.  146;;  2*2,  Stromeyer  \l.  c);  23,  Joy  (Ramm 
6th  Suppl,  lel): 
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0 

*e 

An 

% 

Ca 

fi 

14.  SemiSering,  white 

50-46 

319 

42-49 

2-18 

,  C  1-29=99-60  Hauer. 

15.  Hall,            black 

5092 

500 

1-51 

42-71 

^,0  0-11=100-25  Strom. 

16.  aUzburg,        »* 

60*60 

5-20 

4a- 10 

,  Cundet -99-90  But 

17.  St  Qothard,  ye2/b29 

5»r82 

G-54 

0-56 

41*80 

=99-22  Strom. 

18.  Han 

49-2i 

6-22 

1-98 

40-15 

0-51,  C  l-«2,  Sin-80=100  Wnlm 

19.  Tjrol,  yw.  crysL 

5007 

8-ld 

40-98 

=90-21  Brooke. 

20.  ZUlerthal,  yw. 

49-92 

8-.^8 

0-42 

40  S8 

=99-30  Strom. 

21.  Potschthal,  rhdn. 

50-07 

9-63 

0-78 

39-48 

22.  Fassa,  yw.-&iL 

60-ir, 

10-53 

0-43 

84-47 



=100-64  Strom. 

23.  Zilkrth^  cryst. 

49-17 

16  09 

81-60 

1-97 

1-17=100  Joy. 

Batio  of  AgC  to  !^e C  in  the  preceding  analyses: 


14. 

26:  1 

18. 

9  : 

:1 

21. 

7:1 

15. 

12  :1 

19. 

9: 

:  1 

22. 

6:1 

16. 

12  :  1 

20. 

8  ; 

;1 

23. 

4:  1 

17. 

11  :1 

T.  S.  Hunt  (Logan's  Rep.,  1863,  457,  611)  found  the  magiicsite  rock  of  Canada  to  contain  8  tc 
l(^  p.  c.  of  carbonate  of  iron,  with  8  to  40.  p  c.  of  insoluble  matters,  mostly  mixed  quarts 
That  of  Sutton  aflTorded  MgO  83-85,  f'eC  90-2.*  mixed  silica  8-08=100-40.  * 

The  white  portions  of  the  verd-antique  of  Roxbury,  Mass.,  are  magnesite  with  about  4  p.  a  of 
carbonate  of  iron,  as  shown  by  Jackson,  Hayes,'  and  llunt. 

In  the  baudisserite,  Berthier  found  041-80,  Mg  8900,  meerschaum  1920=100  (Ann.  d.  M., 
1822,  316).  A  variety  of  the  same  was  early  analyzed  by  Giobert  (J.  d  M.,  xx.  291,  401,  180«)| 
and  another,  from  Castollamonte,  by  Guyton  (Ann.  d.  Ch.,  xlviL  J'S,  1803). 

A  magnesite  from  Sasbach.  KaiserptuUl,  contains  hydromagnesite.  P.  Mover  found  (Ann.  Ch. 
Pharm.,  cxv.  129),  after  separating  the  impurities,  0  45*27,  Ag  47*69,  C^a  2*47,  ]fi  467,  equivalent  to 
MgC82-88,  0aC4-41,   Mg  8*14,^4  57. 

Pyr.,  etc. — B.B.  resembles  calcite  and  dolomite,  and  like  the  latter  is  but  slightly  acted  upon 
by  cold  adds ;  in  powder  is  readily  dissolved  with  efTervesoence  in  warm  muriatic  acid. 

Ob8.~Found  in  talcose  schist,  serpentine,  and  other  magneslRn  rocks ;  as  veins  in  Sei^entine, 
or  mixed  with  it  so  as  to  form  a  variety  of  verd-autique  marble  (magneaUie  ophioUte  of  Hunt); 
also,  in  Ol^inada,  as  a  rock,  more  or  less  pure,  associated  with  steatite,  serpentine,  and  dolomite. 
The  breunerite  variety  has  been  found  in  a  meteorite  from  Orgueil  (Descl). 

OcKurs  at  HrubschUtz  in  Moravia,  where  it  was  first  discovered  hy  Mitchell ;  at  Ktaubat  And 
Tragossthal,  Styria ;  at  Frankenstein  in  SileSia ;  Snarum,  Norway ;  Baudissero  and  Oastellamonte 
in  Piedmont ;  at  other  localities  above  mentioned.  In  America,  at  Bolton,  Mass.,  in  indistinctly 
tibrous  masses,  traversing  white  limestone ;  at  Lynnfield,  Cavendish,  and  Roxbury,  Mass.,  mixed 
with  or  veining  serpentine ;  at  BarehiUs,  near  Baltimore,  Md. ;  in  Penn.,  in  crystals  at  West 
Goshen,  Chester  Clo. ;  near  Texas,  Lancaster  Co. ;  as  a  rock,  in  Sutton  and  Bolton,  Canada  East ; 
in  Canton  Upata,  Venezuela,  near  Mission  Pastora,  looking  like  porcelain  in  the  fracture,  as 
observed  by  K  S.  ManroSs:  in  Tulare,  Alameda,  Mariposa,  and  Tuolumne  Cos.,  California. 

Delameth6rie,  in  his  Theorie  de  la  TiBrre,  ii.  93,  1796,  uses  the  name  magnesite  for  the  carbonate 
of  magnesia,  sulphate,  nitrate,  and  muriate,  and  the  carbonate  is  placed  first  in  the  series.  Brong- 
niart,  in  his  Mineralogy,  il  489,  1807,  applies  the  name  to  a  group,  including  (I)  the  carbonate 
called  MUckeWs  magnesite,  (2)  meerschaum,  (3)  the  Piedmont  magnesite,  and  (4)  other  siliceous 
varieties.  As  both  Brongniart  and  Delameth^rie  gave  the  first  place  to  the  carbonate,  the  name 
magnesite  would  rightly  fall  to  it  in  case  of  tho  division  of  the  group.  Karsten,  in  his  Tabelleu, 
1808,  recogniaed  this  division  of  the  species,  and  formally  gave  to  the  carbonate  the  name  mag- 
nesite,  Tho  (Jerraan  mineralogists  have  followed  Karsten,  as  should  have  been  done  by  all.  But 
in  France,  Beudant,  in  1824,  gave  the  name  giohtrtite  to  the  carhana'.e^  leaving  magnesite  for  the 
silicate,  and  most  of  the  French  mineralogists  have  followed  Beudant  Giobert  analyzed  only  the 
ailioeous  variety  from  Baudissero,  the  true  composition  of  the  mineral  having  been  ascertained  by 
Lampadius,  somewhat  earlier,  from  specimens  brought  by  Mitchell  from  Moravia. 


719.  MESITITB. 


Mesitinspath  pt.  Breith.^  Pogg.,  xi.  170, 1827. 
148,  1847. 


Mesitin  Breith.^  Pogg.,  Ixx. 


Khombohedral.     B  A  7?=107°  14'.     Cleavage  rliombohedral,  perfect. 
H.=4:-4-5.     G.=3-33— 3-36.     Lustre  vitreous,  or  a  little  pearly.     Color 
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yellowish-white,  yellowish-gray,  yellowish-brown.     Streak  nearly  white,  oi 
colorless.     Transparent  to  subtranslucent. 

Oomp. — 2  iig  C  +  te  (3 =Oarbonate  of  magnefiia  59*2.  carbonate  of  iron  48*0 = 1 00.    Asaljaes 
1,  Gibbs  (Pogg.,  bcii.  566);  2,  Fritesche  (Pogg.,  Ixx.  U6);  H,  Patera  (Haid.  Ber.,  u.  296): 


C 

te 

% 

Oa 

1. 

Travcrsella 

46-16 

24-18 

28-12 

l-30=99-36Fritzsche. 

G.=3-35. 

2. 

it 

4605 

26-61 

27-12 

0-2-i=  100  Gibbs 

8. 

Werfen,  ywK-ln. 

45  84 

27-37 

26-76 

=97-97  Patera. 

G.=3-88. 

Pyr.,  etc. — B.B.  blacikene  and  becomes  maguetia  But  slightly  acted  upon  in  mass  bj  c(M 
acids ;  readily  dissolyed  with  effervescence  when  in  powder  by  hot  muriatic  acid. 

Obi. — From  Traversella,  Piedmont }  Worfen,  with  lazuh'te. 

Named  from  fteairtis,  a  go-between,  it  being  intermediate  between  magnesile  and  siderite.  The 
species  as  first  described  included  pistomesite. 

720.  PISTOMBSmi.    Meeitin  pt  Breiih^  Pogg.,  n.  170,  ,1827.    Pistomesit  BreitJL,  PogK. 

Izx.  146,  1847. 

Rhombohedral.  JR  Ali=107^  18'.  Cleavage  rhombohedral.  Coarse 
granular. 

H.=3;5-4.  G.=3-412-3-417,  Thnmberg,  Breith. ;  3427,  Ettling. 
Lustre  vitreous,  or  somewhat  pearly.  Color  yellowish-white  to  yellowm- 
gray.     Streak  uneolored. 

Oomp. — AgC  +  ]^eO= Carbonate  of  magnesia  42,  carbonate  of  iron  68=100.  Analyses:  1, 
Stromeyer  (Breith.,  Pogg.,  xL  170) ;  2,  Fritzsche  (Pogg.,  hex.  146) ;  3,  BtUiug  (Ann.  Ch.  Phann^ 
zcix.  204) : 

C         ^e        Ag      Oa 

1.  Traversella  44-09    35-53    20  34    — =99-96  Stromeyer. 

2.  Thumberg,  Pistom.    43-62    33-92     21-72    =99  26  Fritzsche.    G.=3-41. 

3.  "  "         44-67     38-16     22-29    =luO-01  Ettling.       G.=3-427. 

Pyr.,  etc. — Closely  resembling  mesitite. 

Obs. — Occurs  at  Thumberg,  near  Flachau  in  Salzbnrff ;  also  at  Traversella  in  Piedmont 
Named  by  Broithaupt  ft-om  iriordi  and  itiairm^  after  he  had  already  used  MetiUne  (q.  y,\  and 
because  pistomesite  is  nearer  the  middle  between  chalybite  and  magiiesite  Chan  mesitine. 

721.  SIDERITB.  ?  Vena  ferri  jecoris  colore  optima,  Germ.  Stahelreich  Eisen,  Gegner^  Foss.,  90, 
1565.  Spatformlg  Jemmalm,  Minora  ferri  alba  spathiformis,  Wall.^  256,  1747.  Jam  med 
Ealkjord  forenadt,  Germ,  StaLlstein,  OronsLj  29,  1758.  Forrum  cum  magnesio  et  terra  calca- 
rea  acido  aereo  mineralisatum  Bergm.,  Opusc,  if.  184,  1780.  Spathiger  Eisen,  Spatheisenstein, 
Genru  Fer  spathique  (2^  Lif^e,  iii.  281,  1783.  Calcareous  or  Sparry  Iron  Ore  JTiru^afi.  Spathic 
Iron,  Spathose  Iron.  Brown  Spar  pt  Steel  Ore.  Carbonate  of  Iron.  F^r  carbonat^  Mine 
d'ader,  Fr,  Kohlensaures  Eisen,  Eisenknlk,  Genn.  Eisenspath  ffavsm.,  Handb.,  951,  952, 
1813.  Spherosiderit  Hauem.^  ib.«  1070,  1818,  1847,  1853.  Siderose  JBeud.,  iL  346,  18:^2. 
Junckdrite  Dufr.,  Ann.  Ch.  Phys.,  Ivl  198,  1834.  Siderit  Ifaid,  Handb.,  499,  1846.  Chalybit 
Glock.,  Syn,  241,  1847. 

Oligonspath  Breiih,,  Handb.,  ii.  235,  184]=01igon-.t  Hausm.,  Handb.,  1362,  1847.  Thonoait 
Msytr,  Jahrb.  Min.  1845,  200.  Siderodot  BreitJuy  Uaid.  Ber.,  1.  6,  1847.  Sideropleat  Breiik^ 
B.  H.  Ztg.,  xvii.  54,  1868.    Thonei8enstein=aay  Iron  Ore  pt 

Ehombohedral.  ^A^=107°,  C>  A  i?=136°  37';  a=0-81715.  Ob- 
served planes  :  rhombohedral,  1,  i,  -5,  -2,  -J  ;  scalenohedral,  1* ;  pyram- 
idal, f-2 ;  prismatic,  /,  {-2 ;  and  basal,  0.  The  faces  often  curbed,  as 
below. 
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0  A  2=117°  53'  \  A  i=136°  Z\'  4  A  4=66°  15/ 

O  A  1-2=132  30  i  A  7?=133  23  t-2  A  r=155  45 

Cleavage :  rhombohedral,  perfect.  Twins  :  plane  of  composition  -i-  Also 
in  botryoidal  and  globular  forms,  subfibrous  within,  occasionally  silky 
fibrous.  Often  cleavable  massive,  with  cleavage  planes  undulating. 
Coarse  or  fine  granular. 
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H. =3-5— 4-5.     G.=3-7— 3-9.     Lustre   vitreous,   more  or  less  pearly. 
Streak  white.     Color  ash-gray,  yellowish-gray,  greenish -gray,  also  brown 
and    brownish-red,   rarely  green;   and   sometimes  white.     Translucent- 
oubtranslucent.     Fracture  uneven.     Brittle. 

Comp.,  Var. — Carbonate  of  iron,  f'e  C= Carbonic  acid  37*fl,  protoxyd  of  iron  6->l.    But  pari 
>f  the  protoxyd  of  iron  (^e)  usually  replaced  by  manganese,  and  often  by  magnesia  or  lime. 
The  principal  yarieties  are  the  following: 

(1)  Ordinary,  (a)  Crystallized.  (6)  C(ma'di(mary=.Spheiosideriie;  in  globular  concretions, 
nther  solid  or  concentric  scaly,  with  usually  a  fibrous  structure,  (r)  Granular  to  compact  maS' 
wc.  (d)  OoHUCj  like  oolitic  limestone  in  structure,  (c)  Eartliy,  or  stony,  impure  from  mixture 
firith  clay  or  sand,  constituting  a  large  part  of  the  clay  iron-stone  of  the  Coal  formation  and  other 
tratified  deposits;  H.=3  to  7,  the  last  from  the  silica  present;  G.=3-0— 3-8,  or  mostly  3'16— 

(2)  Through  differences  in  the  bases  replacing  part  of  the  iron,  there  are  the  following  kinds: 

A.  Containing  little  or  no  manganese  (Mn),  magnesia  (Mg\  or  lime  (Ca).     G.= 

B.  Coil  tabling  6  to  1 2  p.  a  of  Mu,  with  little  Mg  or  Ca  - .  7  Fe  C + Mn  C  to  4 1'e  C  +  Sin  C. 

C.  Containing  17  to  18  p  c.  of  Mn  =  2i  ^e  C  +  Mn  C. 

D.  Containing  25  p.  c.  of  Mn  =  l  ^  f'e  C-h  Mn  C  ;  the  oligonspar  of  Breithaupt,  or  oUgonUe,  hav* 
i(^  J?  A  /?=ia7°  4';  G.=8*714 — 8-745;  color  yellowish  to  between  flesh- and  iron-red;  streak, 
ello'moh-white ;  remarkably  phosphorescent  when  heated. 

£L  Containing  little  manganese  and  much  magnesia,  4  f'e  C+Mg  C 

F.  Ditto,  2  f'o  C+MgO,  the  sideropUsite,  Breith.,  from  Pohl,  having  ^  A  /?=  107"  6',  Breith.; 
.==3-61  6— 3'660.  Also  from  other  localities.  Von  Zepharovich  obtained  from  a  deaT&ge 
loraboliedron  from  Salzburg  (anal  21)  R  A  /?--=107*'  6'  16  ,  and  G.=3-699. 

G-.  Containing  20  p.  c.  of  carbonate  of  lime,  and  looking  like  some  calamine,  the  color  gpreen; 
om  AJtenberg;  formula  8  ^e  C  +  2  Mn  C+3  Ca  C. 

H,  I.   Other  miscellaneous  kinds. 

The  siderodoi  of  Breithaupt  is  a  caldferous  spathic  iron  ftx>m  Radstadt  in  Salzburg,  having  G< 

Anaiyses:  Division  A.  1,  2,  Karsten  (Karst  Archiv.,  ix.  220);  3,  Thomson  (Mine.  1445);  \ 
^romeyer  iUnters.) ;  5,  Bischof  (Rammelsb.  Min.  Chemie,  222) ;  6,  Berthier  (Ann.  d,3£.,. \\\L  887 ) ; 

Glasson  (Ann.  Ch.  Pharm.,  Ixil  89).  B..  8-1 1.  Karsten  (1. a);  12,  Stromeyer  (L  a) ;  13,  Schnai* 
^1  (Bamm  Min.  Ch^  223).  C.  14,  Schnabel  (Bamm.  3d  Suppl,  112).  D.  16,  Magnus  (Pogg.,  x. 
15).  K.  16,  Khuen  (Ramm.  Min.  Ch.,  224).  F.  1*7,  Fritzsche  (B.  H.  Ztg.,  zyiL  64);  18-2D, 
srthier  (Ajin.  d.  Bl,  yiii.  887);  21,  Sommer  (Jahrb.  Min.  1866,  ^6).  G.  22,  Monheun  (J.  rak 
^^  xUz.  818).  H.  23,  Peischel  (Ramm.  1st  Suppl,  139);  24,  Sander  (Ramou  Mm.  Oh.y.217).  1 
>''t.  G.'Clemsnn  (Am  J.  Sci.,  xxiv.  170): 
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C 

*e 

Mn 

% 

A.— 1.  Babkovsky,  block 

36-61 

67-91 

1-51 

tr. 

2.  Erzbei^,  Styria 

88-35 

55-64 

2-80 

1-77 

3.  Durham,  Bngl 

36-90 

54-57 

1-16 

- — 

4.  Hanau,  Spherosid. 

38-04 

59-63 

1-89 

6.  L.  Laach,      " 

38-16 

60-00 

~- — 

6.  Pierre  Rousse,  Isdre 

88-0 

53-8 

1-7 

3-7 

7.  Bieber,  whiU 

38-41 

53  06 

4-20 

2"i6 

B. — 8.  Hackenburg,  whUs 

38-64 

50-41 

7-51 

2-36 

9.  Siegeiii  ywK 

38-90 

50-72 

7-64 

1-48 

10.       "         " 

38-85 

47-20 

8-34 

3-78 

11.  Musen,  t(7Z»to 

8919 

47-96 

9-50 

3-12 

12.  Stolberg 

88-22 

48-20 

7-07 

1-84 

13.  Stahlberg 

88-60 

47  16 

10-61 

8-28 

C— 14.  Siegeo,  Spherosid.  3822 

D.— 16.  Ehronfriedersdorf,  Olig.  38-35 
E.— 16.  Mitterberg,  Tyrol  395 1 


Oa 

0-59,  gangue  0*60=97-22  Eanten. 

0-92=99-48*  BLarsteiL 

3-18,  fi  2-68=97-4:1  Thomsoo. 

0-211 =99-91  Stromeyer. 

1-84=100  Blschof. 

1  0=98-2  Berthier. 

1-12,  gangue  0'48=100'01  Glasson 

,  gangue  0-32=99-23  Karsten, 

0-40,        "      0-48=99-62  Karsten. 
0  63,       "      0  95=99  72  Karsten. 
— =99-77  Karsten. 
0-67,  fl  0-25=96  24  Stromeyer. 
0*50=100  SchnabeL 


43-59  17-87    024    0  08=100  SchnabeL 

86-81  25-31     =100-47  Magnus. 

51-16     1-62    7-72     =100Khuen.     G.=3-735. 


F.- 

-17. 
18. 
19. 
20. 

21. 

Pohl,  Voigtland 
AUevard,  Isere 
Autun 

Vizelle,  Is^re 
Salzburg 

(1)41-98 
41-8 
4<r4 
42-6 
40-31 

46-06 

42-8 

45-2 

48-6 

48-86 

0-6 
1-0 
2-5' 

-  12-16 

-  15-4 
12-2 
12-8 

f   10-46 

— =99-1 5  Fritzache.     G.=3- 

=100  Berthier. 

— =98-4  Berthier. 

=100  Berthier. 

0-40,  3Pe  4-07  =  101-76  Sommer. 

^eC 

AnC 

ftgC 

CaC 

G.- 

-22. 

Altenberg 

64-04 

16-56 

20-12,  Si  1-10  Monheim. 

a- 

•-i4. 

Neudorf 
Erzberg,  Styria 

79-34 
79  87 

9-69 
016 

7-60 

lU-88 

6-43=10K)6Pei8chcL 
11-91= luO-82  Sander. 

1.-25.  Plymouth,  Vt 


74-28         6-66         16-40 
*  9-T8  gangae  removed. 


-,  Fe  0*30,  insol.  1-40=98-94  C. 


Schnabel  ban  analyzed  many  ores  from  different  mines  in  Siegon,  referable  to  division  B  (see 
La). 

IPjr^  etc. — In  the  tlosed  tube  decrepitates,  evolves  carbonic  oxyd  and  carbonic  add,  blackens 
and  becomes  magnetia  B.B.  blackens  and  fuses  at  4  5.  With  the  fluxes  reacts  for  iron,  and  with 
soda  and  nitre  on  platinum  foil  grenerally  gives  a  manganese  reaction.  Only  slowly  acted  upon 
by  cold  add,  but  dissolves  with  brisk  effervescence  in  hot  muriatic  acid.  Exposure  to  the  atmo- 
sphere darkens  its  color,  rendering  it  often  of  a  blackish-brown  or  brownish-red  color. 

Obs. — Sidorite  occurs  in  many  of  the  rock  strata,  in  gneiss,  mica  slate,  clay  slate,  and  as  day  iron- 
stone in  connection  with  the  Coal  formation  and  many  other  stratified  deposits.  It  is  often  associ- 
ated with  metallic  ores.  At  Freiberg  it  occurs  in  silver  mines.  In  Cornwall  it  accompanies  tin. 
It  is  also  found  acoompanyiug  copper  and  iron  pyrites,  galenite,  vitreous  copper,  etc.  In  New 
York,  according  to  Beck,  it  is  almost  always  associated  with  specular  iron.  Occasionally  it  is  to 
be  met  with  in  trap  rocks  as  spheroftiderite. 

In  the  region  in  and  about  Styria  and  Oarinthia  this  ore  forms  extensive  tracts  in  gneiss,  which 
extend  along  the  chain  of  the  Alps,  on  one  side  into  Austria,  and  on  the  other  into  Salzburg.  At 
Harzgerode  in  the  Harz,  it  occurs  in  fine  crystals  in  gray-wacke  j  also  in  Cornwall,  Alston-Moor, 
and  Devonshire. 

The  Spherosidmie  occurs  in  greenstone  at  Hanau,  Steinheim,  and  Dransberg,  and  many  other 
places.  Clay  uron-stone,  which  is  a  siliceous  or  argillaceous  carbonate  of  iron,  occurs  in  coal  beds 
near  Glasgow ;  also  at  Kouiilar,  Kagcscote,  etc.,  in  France,  etc. 

In  the  United  States,  in  Vermont^  at  Plymouth.  In  J/oas.,  at  Sterling.  In  ConiL,  at  Boxbuij. 
an  extensive  vein  in  quartz,  traversing  gneiss ;  at  Monroe,  Lane's  mine,  in  small  quantities.  la 
N.  Torkj  at  the  Sterling  ore  bed  in  Antwerp,  Jefferson  Co.,  in  rhombohedral  crystals ;  at  the  Ros- 
die  iron  mines,  St.  Lawrence  Co.  In  K  Carolina,  at  Fentress  and  Harlem  mines.  The  argilla- 
ceous carbonate,  in  nodules  and  beds  (day  iron-stone),  is  abundant  in  the  coal  regions  of  PeniL, 
Ohio,  and  many  parts  of  the  country.  In  a  clay-bed  under  the  Tertiary  along  the  west  side  of 
Chesapeake  Bay  for  50  m. 
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Named  Sphercfsideriie  by  Hauamann  in  1818,  from  the  concretionary  variety,  and  retained  by 
him  for  the  whole.  Haidinger  reduced  the  name  to  Sideriie,  the  prefix  spfiero  being  applicable 
only  to  an  unimportant  variety.  Beudant's  name  Siderose  has  an  unallowable  tenniuation. 
CkatyhUtj  Glocker,  should  yield  to  Haidinger's  eariier  name  siderite,  as  recognized  by  v.  Kobell 
and  Kenngott 

Alt.— Spathic  iron  becomes  brown  or  brownish-black  on  exposure,  owing  to  a  peroxydation 
of  the  iron  and  its  passing  to  Umoniie  (Pe'E*) ;  and  by  a  subsequent  loss  of  water,  it  may 
pass  to  red  imn  ore  or  specular  iron  (PeX  or  to  mcigneiHe  (^o  Fe),  the  last  at  times  a  result  of 
deoxjdation  of  7e  by  organic  sul>8tanoes.  It  also  changes  by  substitution,  or  through  the  action 
of  alkaline  silicates,  to  qtutrtx. 


722.  RHODOOHROSmS.  Magnesium  addo  adreo  mineralisatum  Bergm.^  Sciagr.,  1782  (with- 
out descr.  or  loc;).  Bother  Brannsteinerz  [=:Bed  Manganese  Ore],  Rothspath,  Magnesium 
ochraoeam  rubrum,  Oxide  de  mangandso  couleur  de  rose,  pU,  ofkUerpart  of  lS(h  cent,  (it  being 
confounded  with  the  silicate  analyzed  by  Buprecht  in  1782,  and  Bergmaun's  announcement 
being  doubted).  Luftsaures  Braunsteioerz  (or  Carbonate,  after  Bergm.)  pt.  Lens^  Min.,  il  1794 
(with  mention  of  druses  of  small  crystals  in  *'  Rhomben,"  others  in  "  Pyramiden,"  but  with  cit 
of  Ruprecht's  anal).  Manganese  oxyd6  carbonate  (after  Bergm.)  //,  TabL  oomp.,  Ill,  1809. 
Dichter  Rothstein  pt.  Hausm,,  Handb.,  302,  1813.  Rhodochrosit,  ?  Kohlensaures  Magnesium 
oxydul  (fr.  Lampadius's  anal  of  a  Kapnik  sp'n,  in  his  Pr.  Ch.  Abh.,  ill  289, 1800),  Hausm,, 
ib.,  1081,  1813.  Carbonate  of  Manganese.  Mauganspath  Wem,  Dialogite  Jaache^  Germar, 
Schw.  J.,  xxvl  119=Blattrige  Rothmanganerz  Jaa<:he^  KL  Mln.  Schrift,  4,  1817.  Diallogito 
(wrong  Orthogr.).  Rosenspath,  Himbeerspath,  Breiih.^  Handb.,  228,  229,  1841  (Char.,  67,  68, 
1882). 

Rhorabohedral.  7?  A  7?  =  106^  51',  <9Ai?  =  136°  31^';  a=0-8211. 
Observed  planes:  0\  rlioinbohedrons,  7?,  -J,  -2;  scalenobedrons,  1',  \*\ 
prism,  i-2.  Cleavage  :  7?,  perfect.  Also  globular  and  botryoidal,  having 
a  columnar  structure,  sometimes  indistinct.  Also  granular  massive  ;  occa- 
sionally impalpable ;  incrusting. 

H.=3-5— 4-5.  G.=3-4:— 3-7;  3*592,  Kapnik.  Lustre  vitreous  inclin- 
ing  to  pearly.  Color  shades  of  rose-red ;  yellowish-gray,  fawn-colored, 
dark  red,  brown.  Streak  white.  Translucent — subtranslucent.  Fracture 
uneven.     Brittle. 

Oomp. — Mn  (5= Carbonic  acid  38*6,  protoxyd  of  manganese  61*4 ;  but  part  of  the  Mn  usually 
replaced  by  lime  (CaX  and  often,  also,  by  magnesia  (Mg),  or  iron  (^e) ;  and  sometimes  by  cobalt 
(Co),  when  the  color  is  of  a  deeper  red,  and  Gr.=3'6G08,  Borgemann  (nnaL  11).  Analyses:  1, 
Griiner  (Ann,  d.  M.,  III.  xviii.  61);  2,  Berthier  (Ann.  d.  M.,  vi  695);  3-5,  Stromeyer  (G.  Anz. 
Gtjtt,  1081,  1843);  6,  Kerflten  (J.  pr.  Ch.,  xxxviL  163);  7,  8,  R.  Kane  (PhiL  Mag.,  Jan.,  1848); 
d,  Hildebrand  (Verb,  nat  Nassau,  xiv.  434);  10,  Birnbacher  (Ann.  Oh.  Phorm.,  xcviiL  144);  II, 
Bergemann  (Yerh.  nat  Yer.  Bonn,  111,  1867): 


2.  Freiberg 


4 

5. 

6. 
7. 
8. 

10. 


971 

8y2 

73-70 
89-91 
86*64 
81-42 
74-55 
79-94 

Obemeisen,  crysL  89*55 
91-31 


Kapnik 
Nagyag 
Voigtsberg 
Ireland 


^eC 
0-7 
7-3 
575 


8M0 

15-01 

11  04 

0  99 

806 


11.  Rheinbreitbach      9u  88       


CaC  MgO 

1-0  0-8,  3itn  0-1 =99-7  Gruner. 

8-9  1-6=100  Berthier. 

1308  7-26,  ft  0-05=99-84  Stromeyer. 

6-05  3*30,  fl  0-44=99-70  Stromeyer. 

10-58  ii-43,  fl  0-31=9w96  Stromeyer. 

10-31  4*28,  tL  0-83  =  99-44  Korsten.     G.=3-553. 

tr.  — ^  clay  0-:{3,  org.  matters  &  loss  10*11  Kane. 

2-43  y  day  0-37,  org.  matters  A  loss  6-22  Kaue. 

5-18  4-28=  100  Hildebrand. 

6-71  =99'7»  Birnbacher. 

207  109,  Co  3-71,  Si  l-86=99-ll  Bergemann. 


Pyr.,  etc.— B.B.  changes  to  gray,  brown,  and  black,  and  decrepitates  strongly,  but  is  inftisible. 
With  salt  of  phosphorus  and  borax  in  O.P.  g^ves  an  amethystine-colored  bead,  in  B.F.  become! 
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colorlesa.  With  soda  oo  platinum  foil  a  bluish-green  manganate.  Dissolves  with  efi'eirescencc 
in  warm  muriatic  acid.  On  exposure  to  the  air  changes  to  brown,  and  some  bright  rose-red 
varieties  become  paler. 

Obs. — Occurs  commonly  in  veins  along  with  ores  of  silver,  lead,  and  copper,  and  with  othei 
ores  of  maoganese. 

Found  at  Schemnitz  and  Eapnik  in  Hungary;  Nagyag  in  Transylvania;  near  Elbiugerode  iu 
the  Harz ;  at  Freiberg  in  Saxony ;  at  Glendree  in  the  County  of  Clare,  Ireland,  where  it  lorms  a 
layer  2  in.  thick  below  a  bog,  and  has  a  yellowish-gray  oolor  (anal.  7,  8);  botryoidai  at  Haru- 
hUl  in  Warwickshire. 

It  has  been  observed  in  a  pulverulent  form,  coating  triplite,  at  Washington,  Conn.,  on  the  laud 
of  Joel  Camp;  in  New  Jersey,  with  frankliuite  at  Mine  Hill,  Franklin  Furnace.  Abundant  at  the 
silver  mines  of  Austin,  Nevada ;  at  Plaoentia  Bay,  Newfoundland,  in  slates,  fawn-colored  and 
brown,  containing  84*6  Mn  C,  with  14*4  aihca. 

N'amed  rhodocfSrosiU  from  /<{($ov,  a  rose,  and  xP^'^t  color;  and  dialogite,  from  iiaXo^i,  dvubL  Tlie 
latter  name  is  attributed  to  Jasche  by  Qermar  (\.  c). 

Alt — Quartz  pseudomorphs  occur  near  Kiein-Voigtsberg. 

723.  SMrrHSONTTB.  Calamine  pt  Galmei  pt.  Zincam  acido  aero  mineralisatum  B^gm^ 
Sciagr.,  144,  1782,  Opusa,  il.  209,  1780  (from  his  own  anal.).  Zmkspath,  Kohlengalmei,  Oenn. 
Carbonate  of  Zinc.  Smithsonite  BeucL,  Tr.,  ii.  854, 1832.  Zinkspath,  Kapnit  (or  Capnit),  BreiOL, 
Handb.,  241,  236,  1841.  Herrerite  Del  Rio  ia  Smithsonite  F.  A.  Genth^  Proc.  Aa  Sd.  Fhilad^ 
vii.  282.    Dry-bone  Miners, 

Rhombohedral.  R  ^  R=lQr  40',  0  h  Rz=izr  3';  a=0-8062.  01>- 
tjerved  planes :  0 ;  rhombohedrons,  /;?,  4,  -J-,  -2,  -},  -5  ;  scalenohedron 
!• ;  prism  i-2.  i  A  ^=137°  7',  2  A  2=80*^  33',  }  A  }=68°  14',  6  A  5=64° 
17',  0  A  4^=155''  2'.  i?  generally  curved  and  rough.  Cleavage:  i?  per- 
fect. Also  reniform,  botryoidai,  or  stalactitic,  and  in  cryBtaliine  incrus- 
tations ;  also  granular,  and  sometimes  impalpable,  occasionally  earthy  aud 
friable. 

H.=o.  G.=4--4-45;  4*45,  Levy;  4*42,  Haidinger.  Lustre  vitreous, 
inclining  to  pearly.  Streak  white.  Color  white,  often  grayish,  greenish, 
brownish-white,  sometimes  green  and  brown.  Subtransparent — ^translucent. 
Fracture  uneven — imperfectly  conchoidal.     Brittle. 

Oomp.,  Var.— 2n  C=Carbouic  acid  35*2,  ozyd  of  zinc  64*8=100 :  but  part  of  the  protoxyd 
of  zinc  often  replaced  by  that  of  iron  or  .manganese,  and  by  fcraoes  of  lime,  magnesia  \  somc'times 
by  oxyd  of  cadmium  (anaL  9). 

Farie^ies.— (1)  Ordinary,  (a)  OrystaUized;  (d)  botryoidai  and  stalacHHc,  common;  (c)  ffranaiar 
to  compaci  massive;  (d)  earthy,  impure,  in  ncdular  and  cavernous  masses,  varying  from  grayish- 
white  to  dark  gray,  brown,  brownish-red,  brownish-black,  and  often  with  drusy  aur&oes  in  the 
cavities ;  "  dry-bone  "  of  American  miners. 

Yak.  depending  on  Composition,  (1)  Containing  less  than  5  p.  c  of  any  other  carbonate,  aad 
without  copper ;  anaL  1-10. 

(2)  Ferriferous  (Zinkeisenspath),  containing  over  20  p.  a  of  carbonate  of  iron;  capniie  Breith., 
having  i?  A  y?=  107"  7',  Breith.j  anal.  11-20, 

(8)  Manganiferous,  containing  over  6  p.  c.  of  carbonate  of  manganese;  G.= 8*95—4*2;  anaL 
21-24. 

(4)  Ouprtferous,  Herrerite  of  Del  Rio,  apple-green,  with  rhombohedral  dcavage ;  anaL  35.  There 
are  no  lines  of  strong  demarcation  between  these  varieties  based  on  composition. 

Analyses:  1,  2,  Smithson  (Nicholson's  J.,  vi.  76);  8,  Heidingsfeld  (Ramm.  5th  SuppL);  4, 
Schmidt  (J.  pr.  Oh.,  li.  257);  6,  Elderhorst  (G.  Rep.  Arkansas,  158,  1858);  6,  7,  H.  Bisse  (Verb, 
nat  Ver.  Bonn,  86,  1865);  8,  v.  Kobell  (J.  pr.  Ch.,  zxviiL  480);  9,  Long  (Jahrb.  Min.  1858^  289); 
10,  Marigny  (Ann.  d.  M.,  V.  xL  672);  11-15,  Monbeim  (Ramm.  8d  SuppL,  181,  J.  pr.  Ch.,  zlix 
382);  16-20,  H.  Risse  (L  c.);  21,  Karsten  (Syst.  d.  MetalL,  iv.  425);  22-24,  Monhei*n  (L  \);  2a 
Gtonth  (Am.  J.  ScL,  II.  xx.  119): 


C 

2n 

^e 

^b 

A. — 1.  Somersetshire 
2.  Derbyshire 

35-2 
34-8 

648 
65-2 



=100  Smithson.    G.=4*83t. 

— =100  Smithson. 
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C  Zn  te      J»b 

3.  Altenberg  85-13  ti4-5e  016,  Si  016=100  Ileidingafeld. 

4.  Moresne^  Belgium    33-78  6:V06  O'Si  ,  Si  1-68,  fi  1-28=10004  Schmidt. 

5.  Marion  Co.,  Ark.     [81-45]  65*97      ir.  — ,  Ca  1-07,  quartz  l'51=loo  ElderhorBt 

2nO  teC  AnC  iCgC  CaC 

6.  Altenberg,  w.  erysL     98-24    0  52    0-15    023    0"20,  ineol.  0-07=99-41  Risae. 

7.  "        hnh.    '*         97-92     226    0-10 <r.=100  28  Risse. 

8.  Nertschinsk  96-00    203     ,  l»bC  112  =  99-15  KobeU. 

9.  Wiealoch,  yuiK  8997     0*57      0-3-i    2-43,  Oa C  3-36,  Zn fl  1*94,  Zn  S  047, 

sand  0*45  Long 

10.  Algiers  90-10   1-74  2-30,  Pb  C  0*44,  %a  8*30,  J?e  1*50,  sand 

O-80 -99-68  Marigny 

B— 11.  Altenberg,  ^  60-36  32-21  4-02  0-14  1*90,  calamine  2-49=101-1 1  M.  a.=4  15 

12.  "  55-89  36-46  »-47  2*27, calamine 041 =98  50 M.    G.=4-04 

13.  "  58-54  36-41  3-24  3-67,  calamine 048=  101 82  Monheim. 

14.  "  71-08  23-98  2o8  2-54=100-18  Monheim. 

15.  "  40-43  53-24  2-18  5-09=10094  Monheim. 

16.  "        w.  cnfsL  88-7-2  ln-30      ir.  0*10  1-02,  insoL  0 18=100-32  Risae. 

17.  "        todfc-^.  84-92  18-46  0*43  0  37  1*U8.  insol.  <r.=  l 00*21  Riase. 

18.  *'        ywh.-gn,  78-82  15-66  5-28  tr.  120,  insoL  ^.=  100-41  Risse. 

19.  "        ywh.  77-31  1548  116  404  l-e6,  ineol.  107  =  100-67  Riase. 

20.  "  67-89  29-8:*  1-30  tr,  117,  inaoL  <r.=  100-24  Riase. 

C— 21.  Nertschinsk  8914   10-71     =99  85  Karaten. 

22.  Herrenberg,  ^  85*78     2**24    762    444    0*98,  Si  009,  fl<r.=  101-15  M.   G.  =4*08 

23.  "  pcUeffn.     74-42     3-2«»14i«8     3-88     168,  Si  020,  fl:0-56=98-92  M.  G.=8-98 

24.  Altenberg,  y«;A.-t(7.      84*92     1-58    6*80     2*84     1-68,  calamine  I -85 =99-57  M.    G.=4-'20 

a— 25.  Albarradon,  Mex.        93-74   1-50    029     1-48,  On 0  3  42=100  43  Genth 

,  Bat  a  part  of  the  24  analyaea  of  Altenberg  amfthaonite  bj  H.  Risae  are  given  above.  He 
writes  the  formula  n2n  C+m(^e,  Mn,  Mg,  Ca)  C.  The  ratio  of  the  lat  to  the  2d  member  in  anal. 
16  (above)  is  7  :  1 ;  in  17,  5  :  1 ;  in  19,  8  :  1 ;  in  '20,  2  :  1. 

Pyr.,  etc. — In  the  doaed  tube  losea  carbonic  add,  and,  if  pure,  la  yellow  while  hot  and  color- 
less on  cooling.  B.B  infusible;  moistened  with  cobalt  solution  and  heated  in  O.F.  givea  a  green 
color  on  cooling.  With  aoda  on  charcoal  givea  zinc  vapors,  and  coata  the  coal  yellow  while  hot, 
becoming;  white  on  cooling;  thia  coating,  moiatened  with  cobalt  aoluiion,  givea  a  green  color 
after  heating  in  O.F.  Cadniiferoua  varieties,  when  treated  with  aoda,  g^ve  at  first  a  deep  yoQow 
or  brown  coating  before  the  zinc  coating  appears.  With  the  fluxes  some  varietiea  react  for  iron, 
copper,  and  manganeae.    Soluble  in  muriatic  acid  with  eil'erveaoence. 

Obs. — Smithsonite  is  found  both  in  veina  and  beds,  especially  in  company  with  galeuite  and 
blende ;  also  with  copper  and  iron  ores.  It  usually  occurs  in  calcareous  rocks,  and  is  generally 
associated  with  calamine,  hnd  sometimes  with  limoniie.  It  is  often  produced  by  the  action  of 
sulphate  of  zinc  upon  carbonate  of  lime  or  magnesia. 

Found  at  Nertschinsk  in  Siberia,  one  variety  of  a  dark  brown  color,  containing  cadmium, 
another  of  a  beautiful  bright  green ;  at  Dognatzka  in  Hungary ;  Bleiberg  and  Raibel  in  Carinthia ; 
Wiesloch  in  Baden,  in  Triassic  limestone ;  Moresnet  in  Belgium ;  Altenberg,  near  Aix  la  Chapelle 
(Aachen),  in  concentric  botryoidal  groups.  In  the  province  of  Santauder,  Spain,  between  the 
Bay  of  Biscay  and  the  continuation  of  the  Pyrenees  range,  at  Pueute  Yiosgo,  the  mountains 
being  only  four  leagues  from  the  coast ;  the  smithsouite  here  occurs  in  mountain  limestone ;  in 
other  places  it  is  found  in  dolomite,  probably  muschelkalk ;  it  is  in  vertical  lodes,  found  fre- 
quently in  Bcalenohedrons  as  a  pseudomorph  aller  calcite.  At  Giguonza,  5  miles  E.  of  San  ten- 
der, the  lode  varies  in  width  from  1  to  2  meters  to  1  inch ;  the  mineral  is  drusy,  cavernous ; 
blende  is  abundant,  and  changes  into  pure  white  smithsonite ;  the  latter  also  occurs  like  chalco- 
douj,  in  reniform  and  botryoidal  masses ;  it  sometimes  contains  galena  and  cemssite.  In  Eng- 
land, at  Roughten  GiU,  Alston  Moor,  near  Matlock,  in  the  Mendip  HUls,  and  elsewhere ;  in 
Scotland,  at  Leadhills ;  in  Ireland,  at  Donegal. 

lu  the  U.  States,  in  Conn,^  at  Brookfield  in  very  small  quantities.  In  K.  Jersey,  at  Mine  Hill, 
licar  the  Franklin  furnace,  only  pulverulent  from  decomposition  of  zindte.  In  Fenn,t  at  Lancas- 
ter abundant,  and  often  in  fine  druses  of  crystals,  also  sometimes  pseudomorphous  after  dolo- 
mite ;  at  the  Pcrkiomen  lead  mine ;  at  the  Ueberroth  mine,  near  Bethlehem,  in  scaIeiiohedronS| 
also  an  earthy  variety  abundant  as  an  ore.  In  Wisconsin,  at  Mineral  Point,  ShuUsburg,  etc., 
(instituting  paeudomorphs  after  blende  and  calcite.    In  Minnesota,  at  E wing's  diggings,  N.W.  of 
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Dnbuquo,  etc    In  JUssoiuri  and  Arkansas^  along  with  the  lead  ores  in  Lower  Silurian  lime 
istone. 

Alt. — Smithsonite  changes  through  the  action  of  alkaline  silicates  to  calamine  (2u'  fli+^  ^) 
or  becomes  incrusted  with  silica  and  forms  quartz  pseudomorphs.  It  is  also  sometimes  replaces 
by  limonite  or  guthite.    The  concretionary  variety  from  Spain  has  a  nudeus  of  calamine. 

724.  ARAOONnB.  Spath  calcaire  crlst.  en  priAmes  hexagones  dont  los  deux  bouts  sent  Btri^s 
du  centre  i  lacirconference,  id.  dont  les  deux  bouts  sont  lisses  (£r.  Spain),  DavUct,  Cat  Cab.,  il  50. 
52,  1767.  Arragonischer  Apatit  Wetti.,  Bergm.  J.,  L  95,  1788;  Klapr,^  ib,  L  299,  Crell's  Add., 
i.  887,  1788  (making  it  carbonate  of  lime).  Arragonischer  KaUcRpath  We?-ri.,  Bergm.  J.,  ii.  74. 
1790  (after  Klapr.  anaL).  Arragon  Spar  (var.  of  Calc  Spar)  Kirwatij  Mln.,  i  87,  1794.  Arra- 
gonit  Wem.^  Estner's  Min.,  ii.  1089,  1796.  Ezcentrischer  Kalkstein  Karsten^  TabelL,  34,  74, 
1800.  Arragonite  (first  made  distinct  from  Calc  Spar  through  cryst.)  Hauy^  Tr.,  il.  IStij,  asd 
Broch.  Miu..  i.  576,  1800.  Igjit  (fr.  Iglo,  Transylvania)  Eamark,  Bergm.  J.,  iiL  99,  1798;  IgloiL 
Nadelfitein  Lenz,  Erbseustein  pt.,  Faserkalk  pt,  Schallenkalk  pt.,  Sprudelstein,  Gtrm.  C!him- 
borazite  E.  D.  Clarke,  Ann.  Phil.,  II.  ii  57,  147,  1821.  Tamovizit  BreUh^  Handb.,  252,  1841 : 
Tamovicit  Haid,^  Handb.,  1845.  Mossottite  Luca^  Cimenlo,  viL  453,  1858.  Oaerakit  Bt^ifL, 
B.  H.  Ztg.,  xvii.  54,  1858. 

Stalactites  Flos  Ferri,  Harmoreus  ramulosus,  Linn,,  Syst.,  183, 1768.  Stalagmites  coralloides 
Wall,  IL  388,  1778.  Coralloidal  Aragonite.  Chaux  carbonate  coralloidos  H^  Tr.,  il  1801. 
Eisenbliithe  pt.  TTem. 

Orthorhombic.  7a  7=116°  10',  0  A  l-z=130°  50';  a:h:  c=l-1571 : 
1  :  1*6055.  Observed  planes :  (?;  vertical,  7,  i4,  i-l ;  domes,  J4, 14,  f-J, 
24,  34,  54,  64,  94;  14;  octahedral,  1,  6,  9,  1-2,  2-5,  6-j. 


0  A  14=130°  50' 
(9  A  1=126  15 
C>  A  1-5=137  15 


0  A  2-5=118°  25' 
6>Ai>5=160  11 
O  A  14=144  13 


24  A  2-?,  top, =69°  30' 
14A14,  top,=108  26 
7Aa=121  55 


58S 


584 


685 
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Crystals  usually  having  0  striated  parallel  to  the  shorter  diagonal.  Cleav- 
age :  /imperfect;  indistinct;  14 imperfect.  Twins:  composition-face/. 
(1)  Consisting  of  two  i7idividuals  /  (a)  the  two  parts  with  the  planes  *-'« 
hirgely  and  normally  developed,  f.  584  and  584a,  the  latter  a  section ;  pris- 
matic angles  116°  10'  (=/ A  /)  and  121"  55'  r=/Ai-i)  with  the  reentering 
angle,  and  also  the  opposite  salient,  116*^  10  ;  (5)  i4  undeveloped  on  cue 
side,  and  the  form  consequently  a  six-sided  prism,  f.  585,  and  a  section  in 
f.  588a,  and  having  three  angles  of  116°  10'  (namely,  /A  /,  /'  A  /',  auo 
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a  A  aO,  two  of  121°  65'  (/A  i-?),  and  one  of  127<*  40'  (/A  70 ;  the  simple 
form  of  f.  585  is  shown  in  f.  583 ;  (c)  similar  to  f.  684,  but  penetration 
twins,  the  two  parts  penetrating  and  crossing  one  another  at  middle,  as  in 
(  586,  a  transverse  section  of  which  is  shown  in  f.  587  (it  may  also  be 
regarded  as  consisting  of  4  individuals,  arranged  as  represented  by  the  4 
niicleal  rhombs  at  the  centre  off.  587,  but  two  by  intersection  may  produce 
the  same  result).     (2)  Consisting  of  more  than  two  individuals  ;  (a)  com- 


bined about  the  acute  angle,  as  the  form  consisting  of  three  individuals,  in 
f  588b,  a  view  of  base,  or  section,  the  dotted  lines  showing  the  relations 
of  the  constituent  parts ;  by  extension  of  the  combined  crystals  the  form 
may  be  a  hexagonal  prism,  either  of  simple  juxtaposition  or  of  penetra- 
tion ;  also  consisting  of  more  than  three  individuals,  588o ;  (J)  combined 
about  the  obtuse  angle,  as  in  f.  688d,  which,  by  the  extension  of  the 
parts,  may  become  a  hexagonal  prism  with  or  without  reentering  angles  ; 
also  in  f.  588e,  in  which  the  three  individuals  extend  across  the  mid- 
dle, making  a  penetration  twin,  as  illustrated  by  the  numbering  of  the 
parts.  The  penetration  or  crossing  twins  often  have  the  different  parts 
very  unequally  developed  (one  or  two  of  the  three  individuals  extending 
across  and  not  the  other)  and  also  of  very  unequal  dimensions.  Figures 
588b  to  E  are  views  of  base  of  prism,  showing  the  usual  striffi  parallel  to 
the  shorter  diagonal ;  angle  m=/-=116°  10',  n=  127°  40',  «=168°  30'.  (3) 
Twinning  often  many  times  repeated  in  the  same  crystal,  producing  suc- 
cessive reversed  layers,  the  alternate  of  which  may  be  exceedingly  thin,  a 
itnictm-e  illustrated  in  f  588f  ;  often  so  delicate  as  to  produce  by  the  suc- 
eession  a  fine  striation  of  the  faces  of  a  prism  or  of  a  cleavage  plane. 

Also  globular,  reniform,  and  coralloidal  shapes ;  sometimes  columnar, 
composed  of  straight  or  divergent  fibres ;  also  stalactitic ;  incrusting. 

H.=3-5-4.  G.=2-931,  Haidinger;  2*927,  Biot;  2-945-2-947,  small 
crystals,  and  others  when  pulverized,  Beudant ;  2'932,  fr.  Kammsdorf, 
Schmid.     Lustre  vitreous,  sometimes  inclining  to  resinous  on  surfaces  of 
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fracture.     Color  white ;  also  gray,  yellow,  green,  and  violet ;  Btreak  un(!ul- 
ored.     Transparent — translucent.     Fracture  subconchoidal.    Brittla 

Var<— 1.  Ordinary,  (a)  GryBtallized  in  simple  or  oompoand  crystals,  the  lAtter  mndi  the  mo(>t 
common ;  often  in  radiating  groups  of  acicular  cfystals.  (5)  Columnar ;  a  fine  fibrous  variet} 
with  sDky  lustre  is  called  Satin  spar,    (c)  Massiye. 

2.  Scaly  massive;  snow-white  {Schamnkalk) ;  Gh.= 2*984;  from  Wiederstadt,  a  pseudomorph 
after  gypsum. 

S.  SiaiacU'tic  or  sUUagmitic  (either  compact  or  fibrous  in  structure) ;  as  with  calcite ,-  SprndA- 
etein  is  stalactitic  from  Carlsbad. 

4  OoralhidcU;  in  groupings  of  delicate  interlacing  and  ooalesdng  stems,  of  a  snow-white  oc^r, 
.and  looking  a  little  Mke  coraL 

5.  Tamovicite;  a  kind  containing  carbonate  of  lead,  from  Tamowite  in  Silesia;  it  has  /A  /= 
116"  13',  and  0  A  14=144°  15',  Websky. 

MossoUite  is  a  light  green,  columnar,  radiated  variety,  from  the  Lias  of  Gerfalco,  in  Tuscany, 
containing  nearly  7  p.  c.  of  carbonate  of  strontian  and  a  trace  of  copper ;  6. =2*884.  Oserskite  is 
only  columnar  aragonito  from  Nertschinsk,  Silesia;  &.=2'854— 2  855. 

Slender  crystals  from  Gross-Kammsdorf,  nt^ar  Saalfeld,  owe  their  tapering  form  to  the  planes 
9-1,  6,  and  9  (Scbmid,  Pogg.,  czzvi.  147).     Figs.  583,  685,  588  are  from  Naumann. 

Oomp. — CaC,  like  calcite, = Carbonic  acid  44,  lime  56=100.  Analyses  :  1-4,  Stromeyer  (De 
Arag.;  also  Schw.  J.,  ziii.  862,  490,  Gilb.  Ann.,  xliil.  zlv.  xlviL  xlix.  li.  liv.  IxiiL);  5,  6,  Neodtwicb 
(VersammL  ung.  Naturf.  Keusohl,  1846) ;  7,  Bottger  (Pogg.,  xlviL  497) ;  8,  Stieren  (Arch.  Pharm,. 
IL  hrii  81);  9,  Winkler  (B.  H.  Ztg.,  xxiv.  819): 

]^bO  S         l?e*]0[« 

0-4102      =99*9674  Stromeyer. 

0-2578      =99-3345  Stromeyer. 

0-3077       0-2207=»8-95l5  Stromeyer. 

0-2139      0-1449=99-s733  Stromeyer. 

0-17    Fe  0-1 1  =99-89  Nendtwich. 

0-33  CuC  0*19=99-89  Nendtwich. 

3-859       0157         =99-956  Bottger. 

=fi  0-39=100  Stieren. 

,  Mg  C  2-49,  Ca  F  <r.=99-d4  W. 

Delesse  finds  in  the  aragonite  of  Herrengrund,  near  Neusohl,  Hungary,  no  strontia,  and  0-13 
p.  c.  of  water.  A  Thurnberg  variety  afforded  E.  Riegel  (Jahrb.  pr.  Pliarm.,  xxiii  348^  2-2  p.  a 
of  carbonate  of  strontian.  A  fibrous  variety  from  Dufton  in  Cumberland  afiforded  4*25  p.  a  of 
&n(5. 

Kersten  detected  2-19  p.  c.  of  carbonate  of  lead  in  one  specimen.  The  SprudMein  of  Oarlsbad 
contains  0*69  p.  c.  of  fluorid  of  calcium  and  0*27  of  arsenic.  Jenzsch  reports  most  aragonites  as 
containing  fluorine,  and  finds  in  one  of  ui^nown  locality  CaF  3"^7,  Oa*P  1-24  p.  c;  6.=-2*830. 

Luca  gives  for  the  MonsoUite  (L  o,)  C  41-43,  Ca  50*08,  &p  4  69,  Cu  0-95,  Fe  0*82,  F  <r.,  ^  1-36- 
99*33.    Plattner  found  only  carbonate  of  lime  in  the  osersklte. 

Aragonite  and  calcite  were  the  first  case  of  dimorphism  observed.  Eirwan  suggested  in  1794 
that  the  prismatic  form  was  due  to  the  predence  of  strontia,  which  Stromeyer  disproved  in  IS  1 3. 

P3nr.,  etc. — ^B.B.  whitens  and  falls  to  pieces,  and  pometimes,  when  containing  strontia,  imparts 
a  more  intensely  red  color. to  the  flame  than  lime;  otherwise  reacts  like  calcite. 

Obs. — The  most  common  repositories  of  aragonite  are  beds  of  gypsum,  beds  of  iron  ore  (where 
it  occurs  in  coralloidal  forms,  and  is  denominated  ;lcw-/crrt,  *^  flower  ofiron^\  basalt,  and  trap  rock; 
occasionally  it  occurs  in  lavas.  It  is  often  associated  with  copper  and  iron  pyrites,  galenite,  and 
malachite.  It  is  forming  at  an  old  mine  in  Monte  Yasa,  Italy,  at  a  temperature  below  the  boiling 
point  of  water.  It  constitutes  the  pearly  layer  of  shells.  Minute  pointed  crystals  occur  in  drusy 
cavities  in  the  sinter  of  the  thermal  springy  of  Baden. 

First  discovered  in  AraTjon,  .Spain  (whence  its  name,  the  word  in  Spain  having  but  one  r),  at 
Molina  and  Valencin,  near  Migranilla,  in  six-sided  prisms,  with  gypsum,  imbedded  in  a  ferruginous 
clay.  Since  found  at  Biiln  in  Bohemia,  in  n  vein  traversing  basalt  in  fine  prisms ;  at  Breisgau  in 
Baden ;  at  Baumgarten  and  Tarnowitz  in  Silesia ;  at  Leogang  in  Salzburg,  Austria ;  in  Waltsch, 
Bohemia,  and  many  other  places.  The  flos-ferri  variety  is  found  in  great  perfection  in  the  Sty- 
•rian  mines,  ooaiiiig  cavities  and  even  caves  of  considerable  extent,  and  associafced  with  spatliic 
iron.  At  Dufton,  a  sillsy,  fibrous  variety,  called  satin  spar^  occurs  traversing  shale  in  thin  veins, 
generally  associated  with  pyrite.  In  Buckinghamshire,  Devonshire,  etc,  it  occurs  in  stalactitic 
forms  iu  caverns,  and  of  snowy  whiteness  at  Leadhills  in  Lanarkshire. 


CaC 

SrC 

1.  Brisgau 

970968 

2-4609 

2.  NertBchinsk 

97-9834 

1*0933 

3.  Eschwege 

96-1841 

2*2«90 

4.  Aussig 

98-00 

1-0145 

6.  Herreugrund 

98-62 

0*99 

6.  Retzbanya 

99-31 

0-06 

7.  TamaivUzite 

95-940 

8.  Papenberg 

97*89 

2*22 

9.  Alston-Moor 

97-35 
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Aragonite  in  fibrous  crusts  nnd  other  forms  occurs  in  serpentioe  at  noboken,  N.  J.  (it  has 
been  calied  maguesite).  Coralloidal  oragouite  occurs  sparingly  nt  Lockport,  N.  Y ,  coating  gypsuui 
in  geodes ;  at  Edenville,  N.  Y.,  lining  cavities  of  arsenopyrite  and  cube  ore ;  at  the  Parish  ore 
bed,  Rossie,  N.  Y. ;  at  Haddacn,  Conn.,  in  thin  seams  between  layers  of  gneiss ;  at  New  G-arden, 
in  Chester  Co.,  Penn. ;  at  Wood's  Mine,  Lancaster  Co.,  Punu. ;  at  Warsaw,  111.,  lining  geodes ;  on 
the  north  boundary  of  the  Creek  nation,  16  m.  from  the  crossuig  of  the  Arkansas,  in  hexagonal 
crystals  nearly  |  in.  through. 

Alt. — Aragonite  may  undergo  similar  changes  with  calcite.  It  also  passes  to  calcite,  through 
paramorphisro.  Pseudomorphs  of  ct)pper  after  aragonite  are  reported  from  Bolivia,  and  also 
from  Gorocoro,  Peru. 


725.  MANaANOCAIiOITB. 


Mangano3alcit  Bt-ei(h,^  Pogg.,  Iziz.  429,  1846.    Fasriger 
Braunspath  Wern. 


In  rhombic  prisms  like  aragonite,  and  closely  related  to  that  species. 
Cleavage  lateral,  also  brachydiagonal.     Radiated  fibrous  or  columnar. 

H.=4:— 6.  G.=3-037.  Lustre  vitreous.  Flesh-red  to  dull  reddish- 
white.     Streak  colorless.     Translucent. 

Oomp  — 2  l^n  C+(Oa,  "Ag)  C,  with  a  little  of  the  manganese  replaced  by  iron ;  or  of  the  genera) 
formula  &  C.  Analyses:  1,  Rammelsberg (Pogg.,  Izviii.  611);  2,  Missoudakis  (Jahrb.  Min.  1846| 
614): 

1.  fin  C  67-48        teCS^-i        Mg  0  9*97        Oa C  188 1=99-48  Ramm. 

2.  77*98  8*31  18*71=100  Missoudakis. 

Pyr.,  etc. — Seme  as  for  rhodochrosite. 

Obs. — From  Schemnitz  in  Hungary,  with  quartz,  blende,  galenite,  eta 

Thomaitb  Mayer  (Jalirb.  Min.  1845,  200).  A.  carbonate  of  iron,  occurring  in  pyramidal  crys- 
tallizations which  are  said  to  be  orthorhombic ;  also  massive.  G.=8'10.  Lustre  pearly.  An 
inalyBis  by  Meyer  aflforded  C  38-89,  ^e  53*72,  Mn  0-65,  Mg  0*48,  Oa  1*52,  Xl  4*25,  Si  604= 100. 
From  Bleis-Bach,  in  Siebengebirge.    Named  after  Prof.  Thoma  of  Wiesbaden. 

Junckeriie  of  Duft'^Qoy  was  described  as  having  the  same  characters,  but  proved  to  be  only 
x>mmon  spathic  iron ;  and  the  same  fate  may  befisdl  thomaltei 

726.  WITHERITB.  Terra  ponderosa  acruia  WUhering^  TrL  Bergm.  Sciagr.,  29,  1783,  PhiL 
Tran&,  298,  1784.  Witherit  W&m^  Bergnu  J.,  1790,  iL  226.  Aerated  Barytes  WaU,  Meoo. 
Manchester  Soa,  iiL  599,  1790.  Barolite  Kirmari^  Min.,  L  134,  1794.  Kohlensaurer  Baryt 
Oerm.    Baryte  carbonate  iV, 

Orthorhombic.     7  A  7=118°  30',  0  A  l-i=128°  45' ;  a:l  :c= 1*246  : 

589  590  694 

596 


•  1-6808.     Observed  planes,  7,  J,  i,  1,  f ,  2.     Oh  1=124°  35i',  7a  1: 
45**  24^', /A  2=160°  58f,7A  1=155°  18f,  7Ai=125°  57f,  Ih\z 
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109°  55f ,  1  A  1,  raac.,=130°  13',  brach.,  89°  57',  has.,  110°  49'.  Twins: 
all  the  annexed  figures,  composition  parallel  to  /;  reentering  angles  some- 
times  observed.  Cleavage:  /  distinct;  also  in  globular,  tuberose,  and 
botryoidal  forms;  structure  either  columnar  or  granular;  also  amor- 
phous. 

II.=3— 3*75.  G.=4:*29— 4*35.  Lustre  vitreous,  inclining  to  resinous, 
on  surfaces  of  fracture.  Color  white,  often  yellowisli,  or  grayish.  Streak 
white.     Subtransparent — translucent.     Fracture  uneven.     Brittle. 

Oomp. — BaO= Carbonic  acid  22*3,  baryta  7 7 '7 =100.  Analyses  of  the  Anfflesarlfe  mineral: 
Klaproth  (Beilr.,  L  2t>0,  iL  84)  obtained  C  22,  Ba  78;  Withering  (1.  c),  C  21-4,  Ba  78*6. 

Thomson's  Sidphaio^arhonaUi  of  Baryta  (Rec.  Gen.  ScL,  i.  875,  183.\  and  Min.,  i.  106)  is  witile^ 
ite  incrasted  by  barite,  as  shown  by  Heddle  (Phil.  Mag.,  IV.  xiiL  637),  who  analyzed  specimens 
from  Hexham  in  Northumberland,  and  Duflon  Fells  in  Westmoreland. 

Pyr.,  etc.— B.B.  fuses  at  2  to  a  bead,  coloring  the  flame  yellowish  green ;  after  fusion  reacts 
alkaijne.  B.B.  on  charcoal  with  soda  fiises  easily,  and  is  absorbed  by  the  coal.  Soluble  in  dUuie 
muriatic  acid ;  this  solution,  even  when  very  much  diluted,  gives  with  sulphuric  add  a  white 
precipitate  which  is  insoluble  in  acids. 

Obs. — Occurs  at  Alston-Moor  in  Cumberland,  associated  with  g^lenite,  in  veins  traversing  the 
coal  formation ;  at  Fallowfield  near  Hexham  in  Northumberland,  in  splendid  crystals,  sometimes 
transparent,  and  occasionally  G  in.  long ;  at  Anglezarke  in  Lancashire,  a  fibrous  variety ;  at  Arkeo- 
d^  in  Yorkshire ;  near  St  Asaph  in  fliutshire ;  Tarnowitz  in  Silesia ;  Szlana,  Hungary ;  Leo- 
gang  in  Salzburg ;  Peggau  in  ^tyria ;  Zmeoff  in  the  Altai ;  some  places  in  Sicily :  the  mine  of 
Arqueros,  near  uoquimbo,  Chili ;  L.  Etang  Island ;  near  Lexington.  Ky.,  with  barite. 

Witherite  is  extensively  mined  at  Fallowfield,  and  is  used  in  chemioed  works  in  the  manufac- 
ture of  plate-glass,  and  in  France  in  makingj)eet-sugar. 

Alt. — Witherite  is  altered  to  barite  (Ba  S)  through  the  action  of  sulphate  of  lime  in  scdutios 
at  the  ordinary  temperature,  or  by  the  action  of  other  sulphates  in  solution,  or  of  water  contaiB< 
ing  sulphuric  acid. 

727.  BROMLITB.  Barytocalcite  J,  F.  W,  Johnston^  PhiL  Mag ,  m.  vi..  1,  1835,  x.  373, 1837. 
Bicalcareo-carbonate  of  Barytes  (fh>m  a  wrong  anal.)  Tliomsonf  Rea  Gen.  Sci.,  L  373, 1831 
Bromlite  Thorns.,  Phil.  Mag.,  xi  45,  48,  1837.    Alstonite  Breith.,  Handb.,  iL  255,  1841. 

Orthorhombic.  /A  7=118°  50',  Descl.,  O  A  l-^=128°  39';  a:b:€= 
1*250J:  :  1  :  1*6920.  Observed  planes  :  O  ;  prism,  /;  octahedrons,  1,  2; 
domes,  14,  24.  0  A  14=143°  32^',  14  A  14,  bas.,=72°  55',  2-i  A  24,  bas., 
=111°  50',  1  A  1,  inac.,=130°  27',  1  A  1,  brach.,=89°  40'.  Twins  :  double 
six-sided  pyramids,  with  angles  122°  30',  and  142° ;  reentering  angle  ITS* 
51'.     Cleavage:  /and  (?  rather  indistinct. 

H.=4— 4'5.  G.=3-718,  Thomson;  3-706,  Johnston.  Lustre  vitreous. 
Colorless,  snow-white,  grayish,  pale  cream-color,  pink.  Translucent.  Frac- 
ture granular  and  uneven. 

Oomp.— BaC  +  CaC,  lilce  Darytocalcite=Oarb.  baryta  66-8,  carb.  lime  33-7=100. 
Analyses:   1,  Johnston  (1.  c.);  2,  Thomson  (PhiL  Mag.,  zi  45);  8,  Delesse  (Ann.  Gh.  Fhy&, 
III.  xiii.  425);  4,  v.  Hauer  (Bor.  Ak.  Wien,  iv.  882,  1853)  : 


BaC 

OaC 

SpC 

inC 

1.  Bromley 

62-16 

30-29 

6-64 

=99-9  Johnston. 

2.  FaUowfield 

60-68 

80-19 

9-18=100  Thomson. 

8.          " 

65-31 

32-90 

110 

,  Si  0-20,  Mn  0-16=99-67  Delesse. 

4.           " 

66-71 

34-29 

,  Si  tr,=  \00  Hauer. 

P3rr.,  etc. — Same  as  in  barjrtocalcito. 

Obs. — Found  at  the  lead  mine  of  Fallowfield,  near  Hexham  in  Northumberland,  with  witherit^^. 
and  at  Bromley  Hill  near  Alston  in  Cumberland,  in  veins  with  galenite,  whence  the  name  Bn)^ 
lite,  given  by  Thomson.     Most  English  mineralogical  authors  have  set  aside  Thomson's  naiad 
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aithoQgh  the  eariiest  aad  of  British  origin,  for  Breithaupt's. 
reason  for  this. 


There  nppoars  to  be  no  su!Bci<>nt 


723.  8TRONTIANZTB.  Strontianit  Suher,  Lichtenberg's  Mag.,  vi!.  3,  08,  liergm.  J.,  1791,  i 
5.  4-S3.  Strontiuu  Wem,  Strontianit.  Kohlensaure  Strontianorde,  Klapr.^  Crcll's  Ann.,  1703i 
ii.  1S9;  1794,  i.  99;  Beitr.,  I  268.  Mineral  from  Strontian,  Strontian  Spar  {not  Strontite8= 
SirontiaX  i^op^  Edinb.  Trans.,  i7.  8,  1798  (Art  read  N07.,  1793).  Carbonate  of  Strontian. 
Stroutiane  carbonatee  Fr. 

Einmonite,  Oalcareo-carbonate  of  Strontian,  Thomson^  Bee.  Qen.  Sol,  iil.  415,  183d.     Bary- 
strontianite,  Stromnite,  S,  Traill,  Ed.  Phil.  J^  I  380,  1819. 

Orthorhombic.  /A  7=117°  19',  0  A  1-^=130°  5';  a  :  J  :  (?=1-1883  :  1  : 
11)421.  Observed  planes:  octahedrons,  J,  ^,  1,  J,  2,  3,  4,  8;  domes,  ^, 
M,  }4,  2-4,  4-5,  6-i,  8-J,  12-i. 


oa^i=i49°  ir 

(yAi=145  11 
^M  1=125  43 


0  A  1-4=144°  6' 
1-i  A  l-I,  bas.,=71  48 
2-4  A  2-t,  bas.,=110  44 


1  A  1,  mac, =130°  1' 
1  A  1,  braeh.,=92  11 
1  A  1,  bas.,=108  35 


Cleavage :   /  nearly  perfect,  i-l  in  traces.     Crystals  often  acicular  and 
in  divergent  groups,     f  wins  :  like  those  of  aragonite.     0  usually  striated 
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parallel  to  the  shorter  diagonal.     Also  in  colum 
uar  globular  forms ;  fibrous  and  granular. 

H.=3"5— 4.  G.=3-605— 3-713.  Lustre  vit- 
reous ;  inclining  to  resinous  on  uneven  faces  of 
fracture.  Color  pale  asparagus-green,  apple- 
green  ;  also  white,  gray,  yellow,  and  yellowish- 
hvowiu  Streak  white.  Transparent — translu- 
cent.    Fracture  uneven.     Brittle. 

Comp. — Carbonate  of  Strontia,  §r  C=Oarbouie  add  29*8,  stroutiQ  70*2 ;  but  a  small  part  of  the 
itrontta  often  replaced  by  lime. 

Analyses :  1,  Klaproth  (Beitr.,  L  270,  ii  84);  2,  Stromoyer  (Unters.,  i.  193) ;  3,  Thomson  (Min., 
1108);  4,  Stromeyer  (L  a);  5,  Jordan  (Schw.  J.,  Ivii.  344);  6,  Redicker  (Pogg.,  L  191);  7, 
ScbnaboL  (Bamm.  5th  SuppL);  8,  Von  der  Mark  (Yerh.  nat  Ver.  Bonn,  vL,  Jahrg.,  27*2): 

C         6r      Oa       Fe  Mn     ^ 


1.  strontian. 

300 

69-6 

0-5=100  Klapr. 

2.        " 

30-31 

65-60 

3-47 

0-07 

0-07=99-52  Strom. 

8. 

30-66 

65-58 

8-62 

0-01 

=99-72  Thomson. 

4.  Braunsdorf,  Sax. 

29-94 

67-52 

1-28 

0-09 

0*07=98-90  Strom. 

6.  CUusthaL  whiie 

80-69 

65-14 

8*64 

— >- 

0*25 =99 -6-2  Jordan. 

6.  Hamm,  Westplj. 

80-80 

65-30 

3-82 

0-i)8=  100  Redicker. 

If         it           (1 

80-86 

64-32 

4-42 



=99-60  Schnabel. 

s!     "       ." 

80-84 

63-57 

4-80 

=99-21  Mark. 

Thomson  obtained  in  his  emmonite  (L  a)  Sr.C  82-69,  CaC  12-50,  Fe  1-00,  sseotite  8-79=99-98. 
Traill's  stromniie  afforded  him  Sr  0  68  6,  BaS  (barite)  27*5,  CaC  2*6,  ozyd  of  iron  0-1 ;  color 
grayish- white ;  G.=3*7U3.  It  is  pronounced  a  mixture  by  Greg  and  Lettsom.  It  is  fVom  near 
Stromnesa,  on  Pomona,  one  of  the  Orkneys. 

Pyr.,  ets. — B.B.  Rwells  up,  throws  out  minute  sprouts,  fhses  only  on  the  thin  edges,  and  colors 
the  flame  strontia-red ;  the  assay  reacts  alkaline  after  ignition.  Moistened  with  muriatic  acid  and 
treated  either  B.B.  or  in  tlie  naked  lamp  gives  an  intense  red  color.  With  soda  on  charcoal  the 
pure  mineral  fuses  to  a  clear  glass,  and  is  entirely  absorbed  by  the  coal ;  if  lime  or  iron  be  present 
they  are  separated  and  remain  on  the  surface  of  the  ooal.  Soluble  in  muriatic  add;  the  dilute 
lolution  when  treated  with  sulphuric  acid  gives  a  white  predpitate. 

Obs. — Occurs  at  Strontian  in  Argyleshire,  in  veins  traversing  gneiss,  along  with  galenite  and 
aarite,  in  acicular  diverging  and  fibrous  groups,  rarely  in  perfect  crystals ;  in  Yorkshire,  England  * 
Giant's  Causeway,  Irelimd;  Claosthal  in  the  Harz;  Braunsdorf,  Saxony;  Leogang  in  Saltzburg 
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In  tli6  U.  States  it  occurs  at  Schoharie,  N.  Y.,  in  granular  and  columnar  masseff,  and  also  it 
crystals,  forming  nests  or  gcodes,  often  large,  in  the  hydraulic  limestone,  associated  with  bariie 
pyrite,  and  calcite.  At  Muscalougo  Lake  a  massive  and  fibrous  variety,  of  a  white  or  greenisb 
white  color,  is  sometimes  the  matrix  of  fluorite.  Ghaumont  Bay  and  Theresa,  in  Jefferson  Co. 
N.  Y.,  are  other  localities. 

Alt.--Strontianite  is  altered  to  oelestite  in  the  same  way  as  witlierite  to  barite. 

729.  CERUSSITB.  '^ti^^Oiov  Theophr.^  eta,  Cerussa  Ptin,^  etc^  Agric,  but  only  the  artifidaL 
Cerussa  nativa  ex  agro  Yioentiuo  Cfesner,  Foss.,  85,  1565.  Blyspaih  (=Bleispath  Germ.\ 
Minora  Plumbi  spatbacea,  Walk,  Min.,  296,  1747.  Plomb  spathique  FY.  TrL  Wall  Min.,  153«, 
1753.  Bly-Spat,  Spatum  Plumbi  (the  hard);  Bly^Ochra,  Cerussa  nativa  (the  pulveruleot, 
Oranstf  Min.,  1758.  Plumbum  acido  aereo  mineralisatum  Bergm.,  Opusc,  il  426, 1780.  Wem- 
blelerz  Warn, ;  Plombe  blanche  /V. ;  White  Lead  Ore.  Kohlensaures  Blei  Germ. ;  Carbonate 
of  Lead;  Plomb  carbonate  FY,  Ceruse  Beud,,  Tr.,  ii.  863,  1832.  Cerussit  HaidL,  Haudb..  d<i3. 
1845.    Igl6siasite  (Zinc-Bleispath  Kersten)  Uuot,  Mm.,  618,  1841. 

Orthorhombic.  /A  7=117°  13',  0  A  l-i=130°  9*'  j  a  :  5  :  c=l-lS52  : 
1  :  1"6388.  Observed  planes  :  0 ;  vertical,  7,  i-i,  i-i,  t-S,  l-{ ;  domes,  ^-I, 
4-1,  1-z,  2-^ ;   4"$,  i-I,  l4,  2-1,  34,  4-1 ;  octahedral,  i,  i,  1 ;  2-S,  2-2.  1-2,  1-5. 
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0  A  1=125°  46' 

2-5  A  24,  ba«.,=110°  40' 

0  A  i-i=149  21 

14  A  l-\  bas.,=71  44 

0  A  l-i=lM  8 

i4  A  i-l,  bas.,=39  45 

0  A  2-C=124  40 

i-«  A  t-8,  ov.  t4,=122  43 

/Aa=121  24 

1  A  1,  mac.,=130 

i\  A  2-i=145  20 

1  A  1,  brach.,=92  19 

a  A  i-4=109  53 

1  A  1,  ba8,,=108  28 

Cleavage  :  /often  imperfect ;  2-1  hardly  less  so.  Crys- 
tals usually  thin,  broad,  and  brittle;  sometimes  stout. 
Twins :  very  common ;  composition  face  /,  producing 
usually  cruciform  or  stellate  forms.  1.  Consisting  of  two  indiviauals  ;  (a) 
fiinilar  to  f.  584  under  aragonite,  p.  694,  or  to  f.  600  if  the  left  of  the  three 
rays  were  wanting ;  (5)  cruciform,  similar  in  mode  of  intersection  to  f.  5S6, 
587,  p.  695.  2.  Consisting  of  more  than  two  individuals  ;  (a)  three-rayed, 
f.  600,  a  view  of  a  section,  showing  at  centre  the  position  of  the  three  coui- 
bined  crystals ;  (5)  six-rayed,  f.  599,  which  may  consist,  like  the  last,  of 
three  combined  crystals,  if  the  crystals  cross  at  centre  so  as  to  make  a  j>en- 
etration-twin ;  the  forms  sometimes  thin,  as  in  f.  599,  but  often  consisting 
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of  stout  crystals  similar  in  form  to  f.  597,  the  planes  /  in  this  form  having 
the  same  position  as  /,  /in  f.  599. 

Rarely  fibrous,  often  granular  massive  and  compact.  Sometimes  stalac- 
titic. 

H.=3— 3-5.  G.= 6-4:65— 6-480;  some  eartliy  varieties  as  low  as  5-4:. 
Lustre  adamantine,  inclining  to  vitreous  or  resinous ;  sometimes  pearly ; 
sometimes  submetallic,  if  the  colors  are  dark,  or  from  a  supei-ficial  change. 
Color  white,  gray,  grayish-black,  sometimes  tinged  blue  or  green  by  some 
of  the  salts  of  copper;  sti-eak  uncolored.  Traiisparqnt — subtranslucent. 
Fracture  conchoidal.     Very  brittle. 

Oompb— ]^b 0=OarboDio  acid  16o,  oxyd  of  lead  88-6 =100.  Analyses:  1,  Westnimb  (L  o); 
2,  Klaproth  (Beitr.,  iiL  167);  3,  J.  A.  PhiUips  (Q.  J.  Oh.  8oa,  iv.  175);  4,  Bergemann  (Ohem. 
UQtere.  Bleib.,  167,  175);  6,  J.  L.  Smith  (Am.  J.  ScL,  IL  xx.  245) : 


C 

n 

1.  Zellerfeld 

1600 

81-20,  ^e  0-50,  Ca  0-90=9S-60  Wostrumb. 

2.  LeadhiUfl 

16 

82=98  Klaproth. 

8.  Durham 

16-05 

88-56=99  61  Phillips. 

4.  Eifel 

16-49 

88-61= 100  Bergemann. 

6.  Phenixville,  Pa. 

16-88 

83-76=100-14  Smith. 

Stalactites  from  Brigham's  diggings,  Wis.,  afforded  J.  D.  Whitney  (Upp.  Miss.  Rep.,  291,  1862) 
Carbonate  of  lead  98*84,  of  lime  ulS,  of  magnesia  tr^  sesquiozjd  of  iron,  etc.,  1*42,  clay  and  sand 
3-4S=99-27.  Kersten  obtained  for  the  iglesiante  (Schw.  J.,  Ixv.  365)  Ph  C  9210,  2nC  7-02= 
99i2=Cl»bC  +  2nC. 

Pyr.,  etc. — In  the  dosed  tube  decrepitates,  loses  carbonic  add,  turns  first  yellow,  and  at  a 
higher  temperature  dark  red,  but  becomes  again  yellow  on  cooling..  B.B.  on  charcoal  fuses  very 
easily,  and  in  R.F.  yields  metallic  lead.    Soluble  in  dilute  nitric  acid  with  effervescence. 

Obs. — Occurs  in  connection  with  other  lead  minerals,  and  is  formed  from  galenite  (sulphid  of 
lead),  which,  as  it  passes  to  a  sulphate,  may  be  changed  to  carbonate  by  means  of  solutions  of 
bicarbonate  of  lime.  It  is  found  at  Johanngeorgenstadt  in  beautiful  crystals ;  at  Nertsehinsk  and 
Beresof  in  Siberia ;  near  Bonn  on  the  Rhine ;  at  Clausthal  in  the  Harz ;  at  Bleiborg  in  Carinthia; 
at  Mies  and  Przibram  in  Bohemia ;  at  Retzbanya^  Hungary :  in  England,  in  Cornwall,  in  the  mine 
of  St  Minvers ;  delicate  crystals  10  in.  long  were  formerly  found  near  St  Austell  and  elsewhere; 
at  K.  Tamar  mine,  Devonshire ;  near  Matlock  and  W  irks  worth,  Derbyshire ;  in  Cardiganshire, 
Wales ;  at  Leadhills  and  Waulockhead.  Scotland,  formerly  in  fine  crystals ;  in  Wicklow,  Ireland, 
magnificent,  sometimes  in  heart-shaped  macles.  In  pseudomorphs,  imitating  anglesite  and  lead- 
hiUite,  at  Leadhills. 

Found  in  Jfodff.,  sparingly  at  the  Southampton  lead  mine.  In  Penn^  at  Phenixville,  in  fine  crys- 
tals, often  large ;  also  g3od  at  Perkiomen.  In  K  York,  at  the  Rossie  load  mine,  but  rare.  In 
Virginia,  good  crystals  at  Austin's  mines,  Wythe  Co.  In  N.  Carolina^  at  King's  mine,  Davidson 
Do.,  good.  At  Valle's  diggings,  Mo.,  but  seldom  crystallized ;  in  Wisconsin  and  other  lead  muies 
af  the  northwestern  States,  rarely  in  crystals ;  near  the  Blue  Mounds,  Wis.,  at  Brigham's  diggings, 
in  stalactites. 

Alt. — Oerussite  occurs  altered  to  pyromorphite,  or  phosphate  of  lead ;  probably  through  the 
iction  of  waters  holding  phosphate  of  lime  in  solution ;  also  to  galenite  (PbS)  through  theactiou 
)f  sulphuretted  hydrogen,  and  minium  by  oxydation;  also  to  breunerite,  malachite,  and  chryso- 
»Ua. 


73a  BARTTOCALOITB.    Brooke^  Ann.  PhiL,  IL  viii.  114,  1824. 

Monoclinic.  (7=73*'  52',  /A  7=106^  64',  0  A  1-1=149°  ;  a  :  J  :  t?= 
)-81035  :  1  :  1-29583.  0  A  l-i=147°  34',  0  A  i.*=106°  8',  i-i  A  l-i=138^ 
^4',  t4  A  i.i=124^  2-i  A  2-i,  over  6-6, =95°  8',  6-6  A  6-6,  adj.,=146°  6'. 
Cleavage  :  /,  perfect ;   0,  leas  perfect;  also  massive. 
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H.=4.     G.=3-6363- 


604 


reous,  inclining  to  resinous. 


3-66.  Lustre  ^^t■ 
Color  white^ 
grayish,'  greemsh,  or  yellowish.  Streak 
white.  Transparent — translucent.  Frac- 
ture uneven. 

Oomp*— Ba  C+6aC=(i  Ba+i  Ca)  C=Garboiiateor 
baryta  tiSS,  carbonate  of  lime  33-7  =  100.  Analyses :  1, 
Children  (Ann,  Phil,  viii.  115);  2,  Delesse  (Ann.  Ch. 
Pharm.,  III.  xiii.  425) : 


BaC     CaC 

Si 

1. 

06-9      83-6 

=99-5  Ohfldren. 

2 

66-20    31-89 

0-27=98-36  Delesse. 

P3rr.,  etc.— B.B.  colors  the  flame  yellowish-green, 
and  at  a  high  temperature  Aises  on  the  thin  edges  and  assumes  a  pale  green  color  (mauganate  of 
barj'ta,  Plattner) ;  the  assay  reacts  alkaline  after  ignition.  With  the  fluxes  reacts  for  manganese. 
With  soda  on  charcoal  the  lime  is  separated  as  an  infusible  mass,  while  the  remainder  is  absorbed 
by  the  coaL     Soluble  in  dilute  muriatic  acid. 

Obs.— Occurs  at  Alston-Moor  in  Cumberland,  in  attached  crystals  and  massive,  in  the  Snbcar* 
boniferous  or  mountain  limestone.  Pig.  604  is  from  Brooke  and  Miller.  Crystals  2  in.  long  have 
been  obtained. 


731.  PARI8ITII.    Musite  Medici' Spadct,  1835.    Parisit  Medid^Spada,  Bunsen,  Ann.  GL 

Pharm.,  liii.  147,  1845. 

Hexagonal.  In  elongated  doable  six-sided  pyramids,  with  truncated 
apex ;  basal  angle  164°  58',  pyramidal  120"  34'.  Cleavage :  basal,  very 
perfect. 

H.=4'5.  G.=4-35,  Bunsen;  4*317,  Dufr.  Vitreous;  cleavage-face 
pearly  or  resinous.     Color  brownish-yellow ;  streak  yellowish-M^hite. 

Oomp.— (Ce,  La,  t)\)  C-f-^(Ca,  Oe)  P;  whence,  making  Ce  :  La  :  l)i=4 :  1  : 1,  as  in  Damoar  k 
Deville's  anal.,  the  percentage  is,  carbonic  acid  24*5,  protoxyd  of  cerium  40*3,  protozyd  of  lantha- 
num 10*2,  protozyd  of  didymium  10*4,  fluoridof  calcium  14*6=100.  These  diemists  show  that 
the  water  found  by  Bunsen  is  accidental.  Analyses :  1,  2,  Bunsen  (1.  c.;;  3,  Damour  &  Deyille 
(0.  R,  lix.  271); 

C         fie        ta        fK       Ca       ^      CaP 


1.  2S'51 

2.  23-64 

3.  23  48     42*52 


69-44 

60*26 

8-Z6 


9-58 


8*17  2-88  11-51 
315  2-42  10-53 
2-86     —    1010,  Ce  P  216,  Mn  «r.=98-95  D.  ft  D. 


Pyr.,  etc.— In  the  closed  tube  yields  no  water,  but  gives  ofl^  carbonic  acid  and  becomes  lighter 
m  color.  B.B.  glows  aud  is  infusible.  With  fused  salt  of  phosphorus  in  the  open  tube  gives  £.E 
the  reaction  for  fluorine.  With  borax  and  salt  of  phosphorus  in  the  platinum  loop  gives  a  glass, 
yeUow  while  hot  and  colorless  on  cooling.    Dissolves  slowly  in  muriatic  acid  with  efferveseenoe 

Obs. — From  the  emerald  mines  of  the  Muso  valley,  New  Granada,  where  it  was  discovered  by 
J.  J.  Paris,  the  proprietor  of  the  mine,  aud  from  which  place  it  was  seuc  in  1 835  to  Medici'Spadi, 
of  Rome,  by  Col.  Acosta. 

Named  after  J.  J.  Pans.  The  earlier  name  Musi/e  (sometimes  written  Mussfte,  the  name  of  the 
valley  being  written  both  Muso  and  Musso,  as  well  as  Muzo}  is  objectionable,  because  of  the  use 
of  the  name  Mnssite  for  a  variety  of  aiuphibole. 
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732.  KIBCUTIMITB.    Kischtim-Parisit  T.  Korovaefi  BulL  Ac.  St.  Pet.,  iv.  401,  1861,  J.  pr. 

Ch.,  Ixxxf   442,  1862.    Kischtimite  G.  J.  Brush,  Am.  J.  Sci.,  II.  xxxv.  427,  1863. 

Amorj)hou9. 

G  =4:'784.  Lustre  between  greasy  and  vitreous.  Color  dark  brownish 
vellow.  Streak  much  lighter  tlian  color.  In  small  pieces  translucent. 
J'riable. 

Oomp.— 6LaCH-Ce'0'+Ce'F»+2fi,  or  3  LaO  +  Oe»(P,0)"+lt,  B:orovacft;=Carbonic  aci<' 
17*6y  lanthana  37*7,  cerium  25*2,  fluorine  76,  oxygen  96,  water  2*4=100.  The  water  is  proliabl} 
onessential,  as  in  parisite.    Analysis :  Eorovaoff  (L  c.) : 

C  La        Ce         P         0  fi 

(})1719     36-66     27-81     6'35     [989]     220 

Pyr.,  etc. — ^B.B.  at  a  moderate  temperature  becomes  dull  opaque,  and  opaline  yellow ;  at  a 
high  heat  glows,  and  on  cooling  has  a  high  lustre  and  is  brick -red.  With  borax  in  the  outer  flame 
ft  yellow  glass,  in  the  inner  faint  yellow,  which  becomes  colorless  on  cooling.  The  powder  mois- 
tened with  sulphuric  acid  g^ves  off  fluohydric  acid.  Dissolves  in  muriatic  acid,  evolving  carbonic 
add  and  cblorina  ^ 

Obs.— From  the  gdd  washings  of  the  Borsovka  river,  in  the  district  of  Kischtim,  Urals. 

733.  PHOSGBNTrZI.  Hornblei  KaraL,  Tab.,  78,  1800.  Salzsaures  Bleierze  Klapr.,  Beitr.,  iil 
141,  1802.  Comoons  Lead.  Bleihomerz,  Chlorbleispath,  Germ,  Plomb  carbonate  muriati- 
f&re,  Plomb  chloro-carbonat^,  Plomb  com^  Fr,  Phosgen-spath  .firvt't^,  Char.,  61,  1832.  Eera- 
sine^BsudL,  Tr.,  ii.  602,  1832.  Phosgenit  Breith.,  Handb.,  ii.  183,  1841.  Galenoceratite,  Blei- 
kerat,  Glocker^  Syn.,  248,  1847.    Cromfordite  Greg  ds  LeUaom,  Min.,  421,  1858. 


Tetragonal.     (9  A  l-i=132°   37';  a=l-0871. 
served  planes,  as  in  the  annexed  figure. 


Ob- 


605 


O  A  1=123°  2' 
O  A  2-2=112  21 
O  A  7=90 
O  A  2-i=114  42 


/A  1=146°  58' 

1  A  1,  pyr.,=107  17 

7a  i-i=135 


(f^Qi 


Cleavage:  /and  i-i  bright ;  also  basal. 

II.  =  2-75— 3.  G.=6— 6-31.  Lustre  adamantine. 
Color  white,  gray,  and  yellow.  Streak  white.  Trans- 
parent— translucent.     Kather  sectile. 


i2 


^^ 


it 


\L 


n 


y 


Sardinia. 


Comp.— ^b  C+Pb  Cl=:Carbonate  of  lead  49,  chlorid  of  lead  61  =  100,  or  oxyd  of  lead  81*9, 
carbonic  acid  81,  chlorine  13-0=102'9. 

Analyses:  1,  Klaproth  (Beitr.,  iii.  141,  modernized);  2,  Rammelsberg  (Pogg.,  Ixxxv.  141);  3, 
R.  A.  Smith  (PhiL  Mag.,  IV.  il  121);  4,  Krug  v.  Nidda  (ZS.  G.,  u.  126) : 


l^bC 

PbCl 

1.  Oromford 
2. 

3.  " 

4.  Tarnowitz 

48-4 
48-45 
48-22 
49-44 

53-5 =101 -9  Klaproth. 
50  ^3= 99-38  Ramm.     G.= 6-305. 
51-78  =  100  Smith. 
50-46=99-89  K  v.  Nidda, 

Pyr^  etc— B,B.  melts  readily  to  a  yellow  globule,  which  on  cooling  becomes  white  and  crys- 
>illine.  On  charcoal  in  R.P.  gives  metallic  lead,  with  a  white  coating  of  dilorid  of  lead.  With  a 
salt  of  phosphorus  bead  previously  saturated  with  oxyd  of  copper  gives  the  chlorine  reaction 
Dissolves  with  effervescence  in  nitric  acid. 
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Ob«. — At  Crawford  near  Matlock  in  Derbyshire,  where  some  of  the  crystals  were  2  or  S  i£ 
long ;  very  rare  in  Cornwall ;  in  minute  crystals  at  a  lead  mine  near  Elgin  in  Scotiaiid ,  some 
crystals  recently  obtained  at  Crawford  sold  for  15  to  2n  pounds  sterling  each;  in  large  csy^stala 
at  Gibbas  (f.  605)  and  Monteponi  In  Sardinia ;  near  Bobrek  in  Upper  Silesia. 

Recent  paper  on  cryst,  Kokscharof,  Bull.  Ac.  St.  Pet.,  ix.  231,  1865,  from  which  the  aboT« 
figure  and  angles  are  taken. 


n.  HTDEOUS  CAEBONATES. 


ABBANGEMENT  OF  THE  SPEOIE& 
L  Containing  ammonia  or  sodiw 
785.  Teschehaoheritb  (iNH*0+^HO)0 


786.  Natron 

737.  Therhovatritb 

738.  Tbona 

739.  Gatlusstte 


SaC  +  loS 
jTaC+S      I 


6e|e,KiAm,+iH,) 
ee|e,|Na,+  10aq 
eeje4JNa,+aq 
ee|e.|(fNa,+iH,)+aq 


(i  iSTa  +  i  Oa)  C+ 2i  ft  6  OlOsKi  Na,+i  ea)+2i  aq 


II.  Containing  lime  or  magnesia. 


740.  HTDROMAOlffESITB 

741.  Htdrodolohitb 

742.  Predazzitb 

743.  Penoatttb 

744.  HOYITE 


figO+iftg^+S 

(Oa,ag)C+ifi 
CaC+iigfi 

(iOa+ifi)CH-aq 


€e|ejMg+iMgH,e.+aq 
ee|e,|(6a,Mg)  +  iaq 

6e|e,|ea+jMgH,e, 

ee|e,|{i€a+iH,)+aq 


III.  Containing  ozyd  of  cerium,  lanthanum,  or  yttrium. 


745.  LA2fTHANTIlB 

746.  Tekqerite 


6e|e,|taH-3aq 


ly.  Containing  zinc,  cobalt,  nickel,  copper. 

]!^iC  +  2*rifi  +  3ft 
6o,C,fi 
2nC+2  2nti: 


747.  Zaratite 

748.  REMINGTONm 

749.  Htdrozincite 

750.  aurichaloitb 

751.  Malachite 

752.  AZURITB 


2;nC+i(Cu,  2n)fi 

CuC+Cufl: 

CuC+iCufi 


e  e|e,|  Ni+2  m  Hae,+3aq 

ee|e4Zn+2ZnH,e, 
6  e|e,|  aiH-i  (Ou,  zn)  h,0, 
eeiejeu+euH.e, 

6  e|e,|  ea+i€n  H,0i 


y.  Containing  bismuth  or  uranium. 

758.  BiBMUTiTE  fij'  3*,  ft* 

764.  LiEBiQiTK  ?^C  +  CaC  +  20fi 

756.  VOQLITB  T!J,0a,0uC,  ft 
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736.  TBSUmiM A  OTmRITII.    Bicarbonate  of  Ammonia  E.  F,  Ihschemacher^  Phil  Mag., 
zzriiL  548,  1846.    Teschemacherite  Dana. 

In  crystals  havinff  two  brilliant  cleavages  meeting  at  112°.  G.=1'45. 
H.=l-5.     Yellowish  to  white. 

Oomp.~<iNH*0-hiH0)C= Ammonia  32-9,  carbonic  add  66-7,  water  11'4=100.  Analy- 
sis: Phipson  (J.  Oh.  Soc,  II.  L  74): 

C      NH4O     ^      Oa 
Chincha  Islands  61-53    2976    ll'OO  6-02,  P  060,  fig,  g,  01  tr.,  alk.  anduricacid  109=100  Phips. 

The  materia]  analyzed  by  Phipson  was  white,  compact,  crystalline,  and  fragile,  and  had  a  strong 
odor  of  ammonia,  from  which  he  infers  the  presence  either  of  tree  ammonia  or  of  sesquicarbonate. 

Pyr.,  etc. — In  the  closed  tube  for  the  most  part  volatilized,  giving  the  odor  of  ammonia,  a 
white  sublimate  of  carbonate  of  ammonia,  while  an  abundance  of  water  condenses  on  the  tube. 
Soluble  in  water,  and  heated  with  a  fixed  alkali  gives  a  strong  odor  of  ammonia.  Effervesces 
with  acids.    Reacts  alkaline  to  test  paper. 

Obs. — From  guano  deposits  on  the  coast  of  Aflrica  and  Patagonia,  and  the  Chincha  Islands. 
Forms  a  bed  several  inches  thick  in  the  lowest  parts  of  the  guano  deposits  of  Patagonia,  as 
announced  by  Teschemachex ;  and  similarly  at  the  Ohincha  Islands,  according  to  Phipson. 

Bicarbonate  of  poiath  has  been  announced  by  Pisani  (0.  R.,  Ix.  918,  1865)  as  found  under  a  dead 
tree  at  Ohypis  in  Valais,  as  a  result  of  recent  decomposition,  and  has  been  called  by  him  Kalidno ; 
he  regarding  it  as  a  mineral  as  much  as  struvite.  (Struvite  has  better  claims,  however,  as  it  occurs 
in  guano  deposits,  some  of  which  date  fVom  the  Post-terciary  at  least)  He  obtained  for  its  com- 
position Carbonic  add  4220,  potash  42*60,  water  7*76,  Oa  C  2*50,  Mg  C  134^  sand,  etc.  S-60=100. 

736.  NATRON.    N<rf>oy,  Nitrum,  of  (he  Andenis.    Carbonate  of  8od&    Soude  carbonat^e. 

MonocKnic:^  (7=58*^  62'  /A 7=76°  28',  0  A  l-i=140°  9i'.  Cleavage : 
(?  distinct;  i-l  imperfect ;  /in  traces. 

H. =1—1*5,  G.= 1*423.  Vitrepus  to  earthy.  White,  sometimes  gray 
or  yellow,  owing  to  impurities.     Taste  alkaline. 

Oomp. — ^]5raC  +  10fi=Carbonic  acid  2«'7,  Bo4a  18*8,  water  64-6.  Effervesces  strongly  with 
nitric  acid. 

Obs. — Occurs  in  nature  only  in  solution,  or  mixed  with  the  other  carbonates  of  soda.  Bee 
onder  JYorut  and  Therrrumairiie. 


737.  THBRMONATRITB.  "Nirpov  and  Nitrum  pt.  VeL  Natron,  Alkali  orientale  impurum 
terrestre,  Jordblandadt  Alkaliskt-salt,  Wall,  Min.,  174^  1747.  Naturliches  roineralisches 
Alkali  Wem,;  Thermonatrit  ffaid,  Handb.,  487,  1845.  Thermonitrit  Hausm^  Handb.,  141 1» 
1847.    Soude  carbonat6e  prismatique. 

Ortho rhombic.  Observed  planes:  /,  i-2,  i-t,  1-t,  i.  /Aii=138**  5', 
U  A  ^5,  front,=:58°  14',  lat.,=121°  46',  1-i  A  H  top,=107°  50  ,  i-i  A  1-i 
=126**  5',  U  A  i=109^  6',  /A  i=116°  5',  /A  /=:96*  10'.  In  rectangular 
tables  flattened  parallel  to  i-t,  with  sides  bevelled  by  /  and  1-t.  Usual  as 
an  efflorescence. 

H.=l--1'5.  G.=l*5— 1*6.  Lustre  vitreous.  White,  grayish,  yellow- 
ish. 

Oomp. — Sa  C+ft= Carbonic  add  35*5,  soda  500,  water  14-5=100.  Analyses:  1,  2,  Beu- 
luit  (Tr.,  a  .310);  S,  Pfeiffer  (Ann.  Oh.  Phann.,  Ixzzix.  219): 

Digitized  by  VjOOQIC 


T06 


OZTOEN  OOUFOUinM. 


jTaC 

«raS 

Na01,etc. 

1. 

Debreczin 

78-6 

10-4 

2-2 

2. 

Egypt 

74-7 

7-8 

31 

3. 

E.  Indies 

62-89 

11-44 

0-77 

13-8- 100  BeudanL 

13*5,  earthy  matter  4*1=100  Beudant 

28-25,  K  C  6-66=100  Pfeiffer. 

Obs. — Crystals  may  be  obtained  fh>m  a  solutioa  at  a  temperature  between  26"  and  37"  C  It 
occurs  in  various  lakes,  and  as  an  efflorescence  over  the  soil  in  many  dry  regions  of  the  globe; 
also  about  some  mines  and  volcanoes. 

There  appears  to  be  also  an  ankydrwu  carbonate  of  soda  in  nature.  Kayaer  obtained  for  a 
specimen  ft-om  the  Neue  Margarethe  mine,  near  Clausthal.  l^tkO  92*07.  MgC  8-82,  /^C  lil, 
te  0  0'\9j  tl  1-85.  And  Wackenroder  gives  for  the  composition  of  a  substance  fh>m  Debrecon, 
Hungary,  ]?fa  C  92-80,  ^a  S  1-67,  t  g  0*03,  Sa  P  1-47,  Na  Ca  4-46=99-93 ;  but  it  is  said  that  the 
latter  may  be  from  an  artificial  product 

Crystals  of  the  simple  carbonate  of  soda  (natron)  become  thermonatrite  in  effloresdng. 

738.  TRONA.  Trona  Bagge^  A&  H.  Stockh.,  xxxv.  1773.  Natnim  von  Tripole,  Straliga 
Katrum,  Kktprolh^  Beitr.,  iil  83,  1802.  Sesqulcarbonate  of  Soda.  Urao  BraMtn^ou/^  Ajul  d. 
M.,  xiL  278. 

Monoclinic.  (?Ai-i=103®  15'.  Cleavage:  i4  perfect.  Often  fibrous 
or  columnar  massive. 

H.=2-5— 3.  G.=2'll.  Lustre  vitreous,  glistening.  •  Color  gray  or 
yellowish-white.  Translucent.  Taste  alkaline.  Not  dtered  by  exposure 
to  a  dry  atmosphere. 

Oomp.— ^a*  C"+4  fi=r(f  :S'a-f-i  fi)  C+fi=Carbonio  add  40-2,  soda  37-8,  water  22-0.  Anal. 
ysis  by  Klaproth  of  the  African  (Beitr.,  iiL  83):  Carbonic  add  38,  soda  37,  water  *22-5,  sulphate 
of  soda  2-5=100;  by  Boussingault  of  the  vrao  (L  c):  C  39-(X),  Sa  41-22,  fl  18-80=99-02.  The 
African  is  often  mixed  with  the  simple  carbonate  of  soda,  thermonatrite,  and  common  salt  A 
spedmon  of  trona  from  an  extensive  bed  in  Churchill  County,  Nevada,  gave  on  analysis  by  C.  & 
Eodman  (priv.  contrib),  C  38-70,  ^a  89*97,  fl  19-42,  NaOl  1*88,  S^aS  <»-39,  Si  0-13  =  100-49. 

P3rr.,  etc. — in  the  closed  tube  yields  water  and  carbonic  add.  B.fi.  imparts  an  intensely 
yellow  color  to  the  flame.  Soluble  in  water,  and  effervesces  with  adds.  Reacts  alkaline  with 
moistened  test  paper. 

Obs. — The  specimen  analyzed  by  Elaproth  came  from  the  province  of  Suckenna,  two  dtys* 
journey  horn  Fezzan,  AiHca.  It  is  found  at  the  foot  of  a  mountain,  forming  a  crust  vaiyiag 
from  the  thickness  of  an  inch  to  that  of  the  back  of  a  knife-blade.  To  this  species  belongs  thd 
urao  found  at  the  bottom  of  a  lake  in  Maracaibo,  S.  A.,  a  day's  journey  from  Merida.  Efflores- 
cences of  trona  occur  near  the  Sweetwater  river,  Bodcy  Mountains,  mixed  with  sulphate  of  soda 
and  common  salt 


739.  QAY-LUSSITB.    Bousgwgafuii^  Ann.  Oh.  PhyB.,  zxxL  270,  1826. 

Monoclinic  6^=78°  27',  /A  7=68^  50'  and  lir  10',  (9  A  14=125' 
16' ;  a\h:  <?=0-96945  :  1  :  0-67137.  Observed  planes :  0 ;  vertical,  /,  i^ 
iA ;  dome,  1-i,  14 ;  hemioctahedral,  -J.    Angles  from  Phillips. 

0  A  l-i=130^  21' 
O  A  t-i=101  33 
6>Ai=136  39 
O  A  7=96  30 
7a  14=137  45 
14  A  14,  ov.  (?,=70  30 
l4Al4,adj.,=109  30 
iAi=110  30 
7a  ^^'=124  25 


Manusaibo. 


Kevada. 


Crystals  often  lengthened,  and  prismatic  in  the  direction  of  14 ;  also  in 
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that  of  ^ ;  also  (fr.  Nevada)  not  elongate,  bnt  thin  in  the  direction  of  the 
ortjiodiagonal,  0  being  very  narrow  or  wanting ;  surfaces  usually  uneven, 
being  formed  of  minute  subordinate  planes.  Cleavage :  /  perfect ;  0  less 
80,  but  giving  a  reflected  image  in  a  strong  light. 

H.=2— 3.  G.  =  1'92— 1'99.  Lustre  vitreous.  Color  white,  yellowish- 
white.  Streak  uncolored  to  grayish.  Translucent.  Fracture  conchoidal. 
Extremely  brittle.     Not  pliosphorescent  by  friction  or  heat. 

Oomp.— ^aC+CaC  +  5]G[=:(i^a+^0a)C+2|^tt=OarboDate  of  soda  85-9,  carbonate  of 
lime  83-8,  water  30*3=100.    Analysis  bj  J.  B.  Boussingault  (Ann.  Ch.  Pbys.,  III.  viL  488, 1848): 


]^a  0  34*5 


CaC83-6 


fi30-4 


Olay  1-6=100. 


Pyr.,  etc. — Heated  in  a  matrass  the  crystals  decrepitate  and  become  opaque.  B.B.  ftises 
easily  to  a  white  enamel,  and  colors  the  flame  intensely  yellow.  With  the  fluxes  it  behaves  like 
carbonate  of  lime.  Dissolves  in  acids  with  a  brisk  effervesoenoe ;  partly  soluble  in  water,  and 
reddeDS  turmeric 

Obs.— Abundant  at  Lagunilla,  near  Merida,  in  Maracaibo,  where  its  crystals  are  disseminated 
at  the  bottom  of  a  small  lake,  in  a  bed  of  clay,  covering  urao;  the  natives  call  it  divoos  or  JMiXs^ 
in  allusion  to  its  crystalline  form. 

Also  abundant  on  a  small  island  in  Little  Salt  Lake,  near  Rag^wn,  "Nevada,  about  H  m.  S.  of 
the  main  emigrant  road  to  Humboldt  The  lake  is  in  a  crater-shaped  basin,  and  its  waters  are 
dense  and  strongly  saline. 

The  Nevada  crystals  gave  J.  M.  Blake  (Am.  J.  Sci.,  II.  xliL  221),  from  whom  f.  607,  607a,  are 
taken,  the  following  approximate  angles,  the  planes,  owing  to  &e  unevenness,  not  affording 
results  nearer  than  a  degree:  /A  7=110*'  86'  to  112"  30',  69"  6';  1-i  A  l-i=no*  30',  110*  10'; 
Oa  ^=126**  10',  126"  30';   OAi.i=79*';    0  Mz=W  10';  lN\-\%V  10',  127"  55'. 

Named  after  Gay  Lussaa 

Artif. — J.  Fritzsche  has  produced  artificial  gay-lussite  by  mixing  eight  parts  by  volume  of  a 
saturated  solution  of  carbonate  of  soda  with  one  of  a  solution  of  chlorid  of  caldum  of  1*180 — 
1150  specific  gravity  (J.  pr.  Ch.,  xcilL  339). 


740.  HYDROMAaNBSITB.  T,  Wachtmeister,  Ak.  H.  Stockh.,  1827, 18.  Hydromagnesit 
V.  Kobdlf  J.  pr.  Ch.,  iv.  80,  1836.  Hydrocarbonate  of  Magnesia.  Lancasterite  pt  SHUmaii^  Jr^ 
Am.  J.  Soi ,  11.  ix.  226,  1850.    Ifagnesia  alba  Pharm, 


Monoclinic.  C'=82**-83°,  7a/=87°  62'  to  88% 
0  A  24=137°  ;  a  :i:  c=(nearly)  0-455  :  1  :  1-0973. 
Observed  planes  as  in  the  annexed  figure.  2-i  A  -2-i, 
adj.,=rl43i°  to  145°,  i4  A  2-5=113^°  to  112°,  U  A  -2-i 
=105°.  Culminant  angle  between  edges  y,  y  for  24  A 
24)=94°,  edge  t  on  edge  y  (or  t-l  A  24)=133°.  Crystals 
small,  usually  acicular  or  bladed,  and  tufted.  Also  amor- 
phous ;  as  chalky  or  mealy  crusts. 

H.  of  crystals  3-5.  G.=2-145-2-18,  Smith  &  Brush. 
Lustre  vitreous  to  silky  or  subpearly ;  also  earthy.  Color 
and  streak  white.     Brittle. 

Ooik&p^— 3  (Iff g  0 +^)+ fig  ^=Magne8ia  43*9,  carbonio  add  30*3,  water  1 9*8 = 1 00.  Analyses : 
1,  Wachtmeister  (L  c.);  2,  v.  Kobell  (J.  pr  Oh.,  iv.  80);  3,  4,  Smith  k  Brash,  of  crystaUine 
rarietiea  (Am.  J.  ScL,  II.  xv.  214) : 

gi 

0-57,  Pe  0-27,  earthy  matter  l-89=09-»9  W. 
0-36=100  Koben. 

— ,  Fe  and  Mh  er.=:99*72  Smiths  Brush. 
— ,  Fe  and  Un  ^.=99*14  Smith  t  Bmgh. 
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I.  Hobokon 

36-82 

42-41 

18-63 

2.  Kegroponte 

36  00 

48-96 

19-68 

3.  Texas,  Pa.,  Wood's  Mine 

36-69 

43-20 

19-43 

i.            **        Low'e  Mine 

36-74 

42-80 

2010 
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Pyr.,  etc.— In  the  dcBed  tube  ffiveB  off  water  and  carbonic  acid.  B.B.  infUsible,  bnt  vIiiteDt 
and  the  assay  reacts  alkaline  to  turmeric  paper.  Soluble  in  acids ;  tlie  crystalline  compact  vane 
ties  are  but  slowly  acted  upon  by  cold  add,  bnt  dissolve  with  effervescence  in  hot  acid. 

Oba.— Occurs  at  Hrubschitz,  in  Moravia,  in  serpentine ;  in  Negroponto,  near  Kumi ;  at  Kai 
eerstuhl,  in  Baden,  impure.  In  the  U.  States,  crystallized,  with  serpentine  and  brucito,  neai 
Texas,  Lancaster  Co.,  Penn ,  at  Wood's  and  Low's  mines ;  also  in  a  similar  way  at  Hobokea, 
N.  J.,  in  acicular  crystals  like  natrolite :  at  the  latter  place  in  earthy  crusts.  The  bruclt«  of 
Uoboken  sometimes  changes  on  exposure  to  an  earthy  hydromagnesite. 

The  above  angles  and  figure  were  taken  by  the  author  from  a  Uoboken  crystal  {^j  in.  broad, 
in  which  the  summit  planes  were  smooth  and  brilliant,  the  pmmatic  striated.  The  rhombic  prUa 
in  one  crystal  gave  the  angles  95°  20'  and  Si''  50' ;  but  other  crystals  gave  different  result^ 
and  no  constant  value  was  obtained.    The  species  is  isomorphous  with  woUastonite  (p.  1 56). 

The  LancasterUe  of  Silliman  (L  a)  is  shown  by  Smith  and  Brush  to  be  a  mixture  of  bracia 
and  hydromagnesite. 

Pound  pseudomorphous  of  brucite  at  Wood's  mine. 

741.  HTDRODOIiOMTTB.  Hydromagnesit  v,  Kobett,  J.  pr.  Gh.,  xxxvi.  304,  1845.  Ealb 
magnesit  £[au8m.t  B^ndb.,  1404,  1847.  Hydromanganocalcit  Harimann^  Nachr.,  299.  Hydro 
magnocalcit  pt  Hydrodolomit  Ramrn,  Hydronickelmagnesite  iSAep.,  Am.  J.  Sci^  XL  vi  S5C^ 
1848.    Pennite  Herm^  J.  pr.  Ch.,  xlviL  13,  1849. 

Massive.  In  stalactitic  and  stalagmitic  forms,  and  globular  coneretioiu 
and  crusts. 

G.=2"496,  Ramm.     Color  yellowish-white,  grayish,  greenish. 

Var.— (1)  Hydrodolomite  of  Yesuvius  is  stalactltic  or  sinter-like;  G.= 2*495.  (2)  PenniU  of 
Hermann,  from  Texas,  Pa.;  is  in  apple-gn*een  to  whitish  crusts,  having  a  snrfaoe  of  minute ' 
spherules;  the  color  is  due  to  nickel ;  G.=:2-8d. 

Oomp. — (Ca,  Mg)  C  +  i  iS,  Bamm.,  from  his  anal,  of  specimen  received  from  Scacchi,  of  Naples; 
Hermann^s  analysis  affords  (iOa+f  lftg)0+in;  von  Kobell's,  lGt^C*4£[.  Analyses:  1,  t. 
Kobell  (1.  a);  2,  Rammelsberg  (Min.  Ch.,  234);  3,  Hermann  (L  c): 

te      Mn       fi 

—     17-40  KobelL 

—    6*47  Rammelsberg. 

0-70    0*40      5-84,  &  015r:  100  HermamL 

P3nr<,  etc. — Like  dolomite,  but  yields  water  in  the  dosed  tube. 

Obs. — The  Yesuvian  mineral  is  found  on  Mt.  Somma.  Pennite  oocars  on  serpentine  and 
chromic  iron,  with  zaratite,  at  Texas,  Pa.,  and  seems  to  graduate  mto  saratite ;  also  at  Swini' 
nesB  and  Haxx>ldswick,  in  tjnst,  Shetlands. 

742.  PRBDAZZrm.    Peizhdtdi  pt,  Beitr.  Geogn.  Tyrol,  194^  1843. 

Massive,  granular,  as  a  fine-grained  dolomite-like  rock. 

H.=3-5.     G.=2-634.    Lustre  vitreous.    White  to  grayish-white. 

Oomp.— 20a  C  +  Mgl^=Oarbonic  add  34-1,  lime  43*4,  magnesia  15*5,  water  7*0=100.  Anal 
yses  by  Roth  (J.  pr.  Ch.,  lil  346) :  ^ 

0  &g  Ca  a 

1.  Predaz»>    83*61        14-61        4489        6-99=100. 

2.  "  84-25        14-16        4297         706=98-44. 

In  the  analyses  some  §i  and  %1  were  obtained. 
'Pyr^  etc. — ^like  hydrodolomite. 

Obs. — From  Canzacoli,  near  Predano,  in  the  southern  Tyrol,  where  it  oocurs  as  a  marble-bin 
rode.    The  rode  in  some  places  contains  brudte.    May  it  be  a  mixture  ? 

743.  PSNOATTTB.    Both,  ZS.  G.  Ges.,  ill  140,  143. 

Similar  to  the  predazzite,  and  from  the  same  region ;  G.=2'613,  Eoth; 
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1.  VesuTius 

83-10 

25-22 

24  28     

2.        " 

43-40 

26-90 

23-23     

3.  PmnU€ 

44*64 

20-10 

2702     1-26 

C 

% 

Ca 

1. 

Predazzo 

26-00 

24  82 

86-42 

2. 

«t 

26-40 

24-64 

35-47 

3. 

II 

29-23 

24-7S 

35-70 

4. 

K 

28-10 

24-47 

85-97 

5. 

Yesuvius 

29-66 

23-68 

35-45 
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2*57,  Damonr.     Also  as  a  bluish-p^ray  limestone,  somewhat  yellowish,  from 
Vesuvius  ;  H.=3  ;  G. =2*524,  Roth ;  2-534,  in  powder. 

Ooinp.—CaC+MglS= Carbonic  add  27-9,  lime  36*4,  magnesia  25-3,  water  11-4=100.    Anal* 

jrsea  :  1,  2,  Damour  (Ball  Soc  G.  Fr.,  II.  iv.  1052,  1847);  3-6,  Roth  (J.  pr.  Gh.,  liL  350,  Z&  G^ 

ill.  140) : 

.....  ^ 

10-89,  Pe  0-45,  Si  0-60=96-68  Damour. 
10-50,   "    0-50,  "  0-55=9806  Damour. 
10-92 =100-63  Roth. 
10-97=97-51  Roth. 
35-45  [10-59],  il,  Pe  062=  100  Roth. 

In  two  determinations  Rotli  obtained  for  the  last  1 1*75  £[,  10*78  £L  The  Yesuvian  mineral  is 
the  same  that  Klaproth  analyzed  (Beitr,  v.  91)  without  finding  the  magnesia.  Roth  observes 
that,  as  the  water  is  retained  even  to  360**  and  400°  C,  the  mineral  roust  be  regarded  as  a  chem- 
ical compound.    Damour  observed  pure  hydromagnesite  in  clefts  in  the  Predazzo  rock. 

Named  after  Marzari  Penoati,  of  the  Tyrol 

744.  HOVmi.    Hovite,  Native  Carbonate  of  Alumina  and  Lime,  J.  H.  db  G,  GladsioWf  PhiL 

Mag.,  IV.  xxiiL  462,  186-2. 

Soft,  white,  and  friable ;  earthy  in  fracture. 

Oomp.— (I  Ca 4-1  lS[)C-haq= Carbonic  acid  44-4,  carbonate  of  lime  28*3,  water  27-8=100. 

The  compound  ordinarily  called  bicarbonate  of  lime. 

The  mineral  is  known  only  as  a  mixture  in  collyrite,  a  hydrous  silicate  of  alumina. 

J.  H.  &  G.  Gladstone  state  (L  c.)  that  there  is  carbonic  acid  enough  in  the  collyrite  to  form  a 
bicarbonate  with  the  lime  present ;  but  this  view  of  the  composition  is  set  aside  because  of  the 
solubility  of  the  so-called  bicarbonate,  and  its  being  unknown  in  the  solid  state ;  and  hence  they 
suggest  that  the  excess  of  carbonic  acid  may  be  combined  in  the  mineral  with  alumina,  making  a 
hydrous  carbonaJte  of  alumina  and  Ivme^  or  perhaps  replaces  part  of  the  silica  in  the  alumina- 
sUicate. 

But  although  the  bicarbonate  referred  to  is  known  only  in  solution,  the  most  likely  condition 
for  finding  it  in  the  mineral  kingdom  is  in  one  of  the  hydrous  silicates  of  alumina^  like  collyrite, 
ID  which  there  is  present  much  water,  loosely  held ;  the  mineral,  therefore,  is  most  probably  a 
carbonate  of  the  formula  above  given ;  especially  since  a  carbonate  in  which  ^  or  Fe  enters  ia, 
as  the  authors  admit,  yet  unknown  to  chemistry. 

Analyses  of  the  collyrite  containing  the  carbonate,  by  J.  H.  k  G.  Gladstone  (L  c.): 


Si 

C 

£] 

Oa 

ft 

1. 

6-22 

10-91 

41-04 

7-37 

33-16=98-70. 

2. 

5-87 

14-77 

89-58 

11-22 

[28-66 

8. 

5-41 

1815 

3632 

11-62 

[29-16 

4. 

5-30 

1414 

40-51 

9-18 

[30-87 

The  ezoesa  of  0  over  that  neutralizing  the  lune  is  in  1,  5*12  p.  a ;  in  2,  {f96 ;  8,  902 ;  4^  6*94 
p.  a 

Obs. — From  Hove,  near  Brighton,  in  an  old  quarry  in  the  upper  ohalk,  in  fissures  that  cut 
through  layers  of  flint,  along  with  collyrite. 

745.  IiANTHANITB.  Kohlensaures  Cererozydul  Berz^  ZS.  f.  Min.,  IL  209,  1825 ;  KohL  Cer- 
oxydul  Hisinger^  Afh.  Min.  Geog.  Sohwed.,  144,  1826.  Carbonate  of  Cerium.  Carboc^rine 
Beud^  Tr.,  iL  354, 1832.  Lanthanit  Ha^d.^  Handb.,  500, 1845.  Hydrolanthanit  GUxiker,  Synops., 
248,  1847. 

Orthorhombic.  /A  7=93°  30'-94%  Blake,  92°  46',  v.  Lang;  /A  1  = 
142°  36' ;  a\h:e  =  0-99898  :  1  :  1-0496,  v.  Lang.  In  thin  four-sided 
plates  or  minute  tables,  with  bevelled  edges,  as  m  the  apnexed  figures. 
Cleavage  micaceous.     Also  fine  granular  or  earthy. 
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H  =2-5-3.      G.=2-666,  (?)  Blake;  2*605,  Gentli. 
dull.     Color  grayish- white,  delicate  pink,  or  yellowish. 


Lustre   pearly  oi 


609 


610 


j^ 


Sauoon  Yallej,  Pa. 


SaocoD  Yallej,  Pa. 


Oomp.— La  C+3  £[=LaDthaDa  62*6,  carbonic  add  218,  water  261= 100.    Analysea :   1,  2,  J 
L  Smith  (Am.  J.  Set,  U.  xyl  2S0,  xrUL  378) ;  3,  F.  A.  Geuth  (ib.,  xxiiL  425) : 


Saucon  yallej 


0 

22*68 
21-96 
21-08 


La 
64*90 
5503 
54  96 


24  09  Smith. 
24  21  Smith. 
[23-97]  Genth. 


There  is  some  oxjd  of  didymium  with  the  lanthana,  according  to  Smith. 

Blake  obtained  La  54-27,  54-98,  54  64,  C  1918,  C+A  (by  ign.)  4507,  45-36. 
«  Hisinger  found  in  a  Swedish  specimen,  probably  impure,  La  75-7,  C  10-8,  fi  1S*5,  whoioe  the 
formula  La*C-}-8t3[. 

P3rr.j  etc. — In  the  dosed  tube  yields  water.  B.6.  lnf\i8ible ;  but  whitens  and  becomes  opaque^ 
silvory,  and  brownish;  with  borax,  a  glass,  slightly  bluish,  reddish^  or  amethystine,  on  oooling; 
with  salt  of  phosphorus  a  glass,  bluish  amethystine  while  hot,  red  cold,  the  bead  beoomiog  opaqae 
when  but  slightly  heated,  and  retaining  a  piuk  color.    Effervesces  in  the  adds. 

Obs. — Found  coating  ocrite  at  Bastnas,  Sweden ;  also  in  Silurian  limestone  with  the  sine  ores 
of  tlie  Saucon  vaUey,  Lehigh  Co.,  Pa.,  in  masses  consisting  of  aggregated  minute  tables  ;  at  i^ 
Sand  ford  iron-ore  bed,  Moriah,  Essex  Co.,  N.  Y.,  in  delicate  scales,  and  a  thin  scaly  crust,  in 
fissures  in  the  ore,  and  on  crystals  of  allanite.  Reported  by  Shepard  as  occurring  at  the  Gantoo 
mine,  Ga.,  in  pink-colored  crystals,  lining  cavities  of  botryoidal  white  pyrite. 

On  cryst.,  W.  P.  Blake,  Am.  J.  ScL,  II.  xvL  228,  1858,  and  this  Min.,  1854^  with  the  above ^8.; 
T.  Lang,  Phil  Mag.,  IV.  xxv.  43,  18G3;  both  on  Pennsylvania  crystals. 

946.  TENGBRrm.    Kolsyrad  Yttcrjord  A.  F,  Svariberg  and  C  Tenger^  Arsb.,  xvilL  206^  ISZ%. 
Ytterspath  Germ,    Tengerite  DaruL 

Pulverulent.  In  thin  coatings.  Sometimes  an  appearance  of  radiated 
crystallization. 

Lustre  dull,  or  like  that  of  chalk.     Color  white. 

Oomp. — A  carbonate  of  yttria,  according  to  Svanberg  and  Tenger,  but  no  analysis  has  beea 
published. 

Pyr.,  etc. — In  the  dosed  tube  yields  a  considerable  amount  of  water  (Prush).  Efferveaeei 
with  acids. 

Oba. — Occurs  as  a  thin  coating  on  gadolinite  at  Ytterby,  and  is  evidently  a  result  of  its  alte^ 
ation. 

747.  ZARATTTB.  Hydrate  of  Nickel  (fr.  Texas,  Pa.)  SUliTJian,  Jr^  Am.  J.  Sd.,  IL  iii  491, 
1847;  Emerald  Nidcel  td.,  ib.,  vl  248,  1848.  Nickel  Smaragd  Germ.;  Texasit  Kenng^  Hiiu, 
1853.  Oarbonato  hidratado  de  Niquel  (fV.  Spain)  A,  Casares,  A.  M.  Aldbar  in  Kin.  Bevisti 
of  Madrid,  304,  1850;  Zaratita  Caaares^  ib.,  176,  March,  1851.    Zamtii  wrong  orfhogr, 

Incrusting ;  often  small  stalactitic  or  minute  mammillary ;  sometimes 
appearing  prismatic  with  rounded  summits.     Also  massive,  compact 
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H.=3— 3*25.  G.=2'5Y — 2-693.  Lustre  vitreous.  Color  emerald-groen. 
Streak  paler.     Transparent —translucent.     Brittle. 

Oomp.— JfiC-h2  S^il9[4-4  fi=:Carbomc  acid  11*7,  oxyd  of  nickel  59*4^  water  28*9=100.  Mag« 
nesia  seems  to  replace  at  times  part  of  the  oxyd  of  nickel,  and,  correspondingly,  the  color  beoomei 
paler;  the  mineral  at  Texas  thus  -graduates  toward  pennite,  which  has  the  same  concretionaiy 
aspect  as  much  of  the  zaratite. 

Analyses :  1,  B.  Silliman,  Jr.  (I  c.) ;  2,  Smith  and  Brush  (ib.,  xvl  52) : 

C  Si  ^  . 

1.  Texas,  Pa.  11-69        68-81        29-60=100  Silliman. 

2.  "  11-63        66  82        29  87,  Mg  1-68=100  S  A  B. 

Pyr.,  etc — In  the  dosed  tube  yields  water  and  carbonic  acid,  and  leaves  a  grayish-black  mag- 
netic residue.  B.6.  infusible.  With  borax  in  O.F.  gives  a  bead  violet  while  hot  and  reddish-brown 
on  cooling ;  in  B.F.  the  bead  becomes  gray  and  opaque  from  reduced  nickeL  Dissolves  eaaily 
with  effervescence  in  heated  dilute  muriatic  acid. 

Obs.— Occurs  on  chromic  iron  at  Texas,  Lancaster  Co.,  Pa.,  associated  with  serpentine ;  also  at 
Swinaness  in  Unst,  Shetland. 

Also  in  Spain,  near  Gape  Hortegal  in  Galicia,  where  it  occurs  as  an  incrustation  on  a  magnetite 
in  which  there  is  some  sulphid  of  nickel;  it  is  in  dear  emerald-green,  vitreous  crusts,  some^ 
times  transparent,  and  also  in  stalactites.  It  proved  to  be  a  hydrated  carbonate  of  nickel  with  a 
little  carbonate  of  magnesia. 

Named  after  Son.  Zarate  of  Spain.    Gasares's  name  antedates  that  of  Eenngott 

748.  REMINGTONITB.    J*.  G.  Booth,  Am.  J.  ScL,  II.  xiv.  48,  1862. 

A  rose-colored  incrustation,  softy  and  earthy ;  opaque.  Streak  pale  rose- 
colored. 

Oomp. — A  hydrous  carbonate  of  cobalt,  but  precise  composition  not  ascertained.  Dissolves  in 
muriatic  acid  with  a  slight  effervescence,  making  a  green  solution,  the  color  due  to  iron.  Cobalt 
reaction  with  borax. 

Obs. — Occurs  as  a  coating  on  thin  veins  of  serpentine,  which  traverse  hornblende  and  epidote, 
at  a  copper  mine  near  Finksburg,  Carroll  Co.,  Maryland. 

749.  HTDROZINOmi.  Calamine  Svr^Wmn^  PhiL  Trans.,  12,  1803.  Zinkbluthe  Zar^L,  Tabell., 
70,  99,  181)8  Hydro-carbonate  of  Zinc.  Earthy  Calamine.  Zinconise  Beud.,  Tr.,  ii.  357,  1832. 
Zinc-Bloom.  Hydrozinkit  Kenng^  Min.,  1853.  Marionite  Elderhorsi,  G-.  Rep.  Arkansas,  163, 
1858. 

Massive,  earthy  or  compact.  As  incrustations,  the  crusts  sometimes 
concentric  and  agate-like.     At  times  reniform,  pisolitic,  stalactitic. 

H.=2— 2*5.  G.=3'58— 3-8.  Lustre  dull.  Color  pure  white,  grayish 
or  yellowish.     Streak  shining.     Usually  earthy  or  chalk-like. 

Comp. — In  part  2nC+2  2nli=Carbonic  add  13-6,  oxyd  of  zinc  75-3,  water  1 1*1  =  100. 
Smithaou's  analysis  gives  I  ift  additional  For  anal  9, 10, 11,  the  0.  ratio  for  2n,  C,  fi=13  :  5  :  9 ; 
whence  5  2nC 4-8  2nfi. 4-1^,  Goebel= Carbonic  acid  16*3,  oxyd  of  zinc  73-4,  water  11'3=1()0. 
The  analyses  of  Sullivan  (Nos.  11,  12,  13)  give  the  formula  3  2nCH-62n]S= Carbonic  acid  15-2, 
oxyd  of  zinc  745,  water  10*3=100,  which  agrees  very  well  with  several  of  the  other  analyses. 

Analyses  :  1,  Smithaon  (1. c,  the  specimen  a  white  chalky  incrustation);  2,  3,  Karsten  (Syst.  d. 
Met,  iv.  429);  4,  Reichert  (Ramm.  Min.  Ch.,  239);  5,  Schnabel  (Pogg.,  cv.  .144);  6-8,  Braun, 
Petersen,  and  Voit  (Ann.  Ch.  Pharm,  cviii.  48);  9,  Koch  (Ramm.  Min.  Ch.,  239);  10,  Terrell  (C. 
R.,  xlix.  558) ;  1 1-13,  Sullivan  (Dublin  Q.  J.  Sci.,  ii.  135);  14,  Bonnet  (B.  H.  Ztg.,  xxiL  164);  15, 
A  Goebel  (Bull  Ac.  St.  Pet,  v.  407);  16,  Eldorhorst  (L  c): 

C  2n  fl 

1.  Bleiberg  18*6        714        16-1=100  Smithaon. 

S       "  14-79      12-16      12-26=99-79  Karsten. 
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3.  Raibel 

4.  HoUanthol 

5.  Ramsbeck 

6.  Sanlander 

7.  " 

8.  " 
9. 

10.         " 

11. 

12.         " 

18.         " 

14.  Guipuzooa 

16.  Taft,  Persia 

16.  ArkaDSas 


OXYOEN  OOMPOinmS. 

C  in  tL 

14-74  72-84  12-30=99-88  Karsten. 

16-26  71-69  ll-90=99-74Reichert. 

12-30  64-04  16-61,  Ca  062,  Ou  0*62»  ^  Fe,  and  iiuoL  6*36=99*458 

14-32  73-83  11 '87  =  1 0002  Braun ;  G.=3-262. 

16-1  73-1  11-8=1041?.  A  V. 

13-82  74  78  11-46=100  P.  A  V. 

13-60  74-46  12-04  =  100  Koch. 

14-06  72-72  13-23=100  Terrea 

1607  74-76  10 17  =  100  SuUivan. 

15-(i2  74-87  1 1  11  =  100  SuUivan. 

1613  74-34  10-63=100  Sullivan. 

16-ul  73-88  11 11  =  100  Bonnet 

(f)  15-17  73-36  1113=99-65  Goebel. 

15-01  73*26  11-81  =  100-08  ElderhorBt 


The  compact  mineral  loses  2-04  p.  c.  of  water  and  carbonic  acid  on  heating  to  180"  C.^  and  14-42 
p.  c.  more  on  heating  for  6  h.  to  160°  to  180°  C.  (Sullivan). 

Schonichen  describes  (B.  H.  Ztg.,  zxii.  164)  a  snow-white,^  massive,  subtranslucent  material 
from  near  LaNestosa  in  Guipuzcoa,  SSpain,  whicli  contained  Si  31*60,  aL  26'43— 20*27,  2n  21':i6 
«-28-46,  £[  18-32  —  1 U-65.    It  is  probably  a  mixture  of  hydrozincice  and  kaolinite. 

Pyr.,  etc.— In  the  closed  tube  yields  water ;  in  other  respects  resembles  smithsonite. 

Obs. — Occurs  at  most  mines  of  zinc,  and  is  a  result  of  the  alteration  of  the  other  ores  of  this 
metal 

Found  in  great  quantities  at  the  Dolores  mine,  Udias  valley,  province  of  Santander,  in  Spain, 
along  with  calamine,  smithsonite,  and  blende,  covering  the  tloor  of  an  extensive  cavern  to  a  depth 
of  a  yard  and  a  half,  and  hanging  in  dazzling  white  branching  stalactites  fh>m  the  roof;  part  is 
concretionary,  pisolitic,  nodular;  it  is  intimately  mixed  with  silicate  of  zinc,  and  is  pseudomor- 
phous  after  it ;  and  opal-like  masses  of  silicate  and  hydrous  carbonate  are  common,  formed  by 
the  falling  of  drops  of  water  holding  the  silicate  in  solution. 

Also  occurs  in  the  neighboring  province  of  Guipuzcoa,  Spain,  near  La  Nestosa,  at  the  mines  of 
Las  Nieves  and  La  Augustina;  at  Bleiberg  and  Raibel  in  Carinthia;  near  Reimsbeck,  in  West- 
phalia ;  in  Hollenthal,  ou  the  Zugspitze  in  Bavaria ;  at  Taft  in  the  province  of  Jesd  in  Persia. 

In  the  U  States,  at  FriedensviUe,  Pa. ;  at  Linden,  in  Wisconsin,  as  a  concretionary  fibrous 
white  crust  on  smithsonite ;  in  Marion  Co.,  Arkansas  {manoniie),  in  concentric  and  contorted 
iaminsQ  and  botryoidal  crusts. 

Beudant's  name  zinconise^  from  zinc  and  xdvif,  powder,  has  priority,  but  is  too  badly  formed  to 
be  retained. 

Artif. — Deposited  when  hot  solutions  of  zinc  salts  in  water  are  decomposed  by  oarbonates  of 
the  alkalies.  The  white  substance  formed  on  zinc,  when  moistened  and  exposed  to  the  air,  is  a 
related  compound,  containing,  according  to  Bonsdorff,  C  14*19,  2n  71*25,  H  14  56=100,  agreeing 
with  Smithson's  analysis  above. 


760.  AURIOHAIiOITZ].  Calamine  verddtre  (containing  **une  bonne  quantity  de  coivie*'), 
Mine  de  Laiton  [=Brass-ore],  Pairin,  Aper9U  d.  Mines  en  Siberie,  in  J.  de  Phys.,  xxxiil  81, 
1788.  Mine  de  Laiton  de  Pise  en  Toscane,  Aurichalcum  of  the  ancients?,  iSSo^  J.  de  Phys, 
xxxviiL  166,  1791.  Messingbliithe  Gtrm,  Aurichalcit  BoUger,  Pogg.,  xIviiL  495,  1839. 
Buratite  Ddeaat,  Ann.  Gh.  Phys.,  UL  xviii  478,  1846.    Orichalcit  Glocker,  Syn.,  230,  1847. 

In  acicular  crystals  fonning  dnisy  incrustations ;  also  columnar,  diver- 
gent ;  plumose ;  granular ;  also  laminated. 

H.=2.  Lustre  pearly.  Color  pale  green,  verdigris-green;  sometimes 
sky-blue.     Streak  pale  greenish  or  bluish.     Translucent. 

Comp.,  Var. — A  cuprous  bydrozincite.  For  the  original  aurichalcite,  0.  ratio  for  Cn,  2n,  C. 
fi=2  :  3  :4  :  8.  2  6uC+3  2nfl,  Bottger;  or  2  2nC  +  3(Cu,  2n)^=CSarbonic  add  16*2,  oxyd 
of  copper  29-2,  oxyd  of  zinc  44-7,  water  9-9=100. 

For  buraUtCj  or  the  so-called  lime-aurichalcite,  according  to  Delesse,  ft  C-hft  flf,  in  which  &= 
Cu,  2u,  6a,  in  the  ratio  10  :  14  :  1  in  the  Chessy  mineral,  and  7  :  8  :  3  in  the  Altai  But  the 
lime  is  probably  from  mixed  calcite,  as  suggested  by  Berzelius ;  and,  this  removed,  the  fonnola 
is  that  above  given,  as  shown  by  Rinse. 

A  Santander  variety,  analyzed  by  Risse,  containing  much  less  copper  (anal  6^  7),  affords  tik 
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c      a 

Cu 

2n 

1.  Altai,  Awrichalc. 

1606       9-95 

28-19 

45-84 

2.      "           " 

1608       9-93 

28-86 

45-62 

8.  Matlock,  " 

27-6 

325 

42-6 

4  Altfu,  BuraHie 

2145      

29-46 

8202 

6.  CheBsy,    " 

19-88      

29-00 

41-19 

6.  Santauder 

U08     10  80 

18-41 

652» 

7. 

24  69 

1603 

66-b2 

fonnula  (Cu,  Zn)  C+2  2n  £[,  with  Ou  to  Zn  in  the  first  member  as  8  :  1,  the  0.  ratio  for  Cu, 
Za,  0,  fl[  being  3:9:8:8. 

Analyses:  1,  2,  Bottger  (1.  c);  8,  Connel  (Ed.  N.  PhiL  J.,  xlv.  36);  4,  5,  Delesse  (L  c);  6,  7 
H.  Bisse  (Verb.  nat.  Ver.  Bonn,  95,  1865;: 

Ca 

— =100-06  Bottger. 

=99-99  Bottger. 

/r.= 102*5  ConneL 
8-62=100  Delesee. 
2*16 =99*85  Delosse 
— ,  gangiie  l-86=lo0'44  Risse. 
— ,  gangue  1-69=99-23  Risse. 

Pyr.,  etc. — In  the  closed  tube  blackens,  and  yields  water.  tf.B.  infusible;  colors  the  flame 
deep  green.  With  soda  on  charcoal  gives  a  coating  of  oxyd  of  zinc,  yellow  while  hot  and  white 
on  cooling ;  moistened  with  cobalt  solution  and  heated  in  O.F.  the  coating  becomes  green  ;  the 
fused  mass  removed  from  the  coal  and  triturated  in  a  mortar  affords  minute  globules  of  copper. 
With  the  fluxes  reacts  for  copper.    Soluble  in  acids  with  effervescence. 

Obs. — Aurichaldte  occurs  at  Loktefskoi,  at  a  copper  mine  of  the  Altai,  where  it  is  associated 
with  caldte  and  limonite,  sometimes  forming  a  drusy  covering  upon  these  minerals ;  at  Matlock, 
in  Derbyshire,  of  a  pale  green  color,  laminated  structure,  and  pearly  lustre;  at  Rough  ten-Gill,  in 
Cumberland ;  Leadhills,  Scotland ;  zinc  mines  of  the  province  of  Santander,  Spain.  In  the  U. 
States,  at  Lancaster,  Pa.  (Taylor,  Am.  J.  Sci.,  11.  zz.  412). 

The  buratite  comes  from  Loktefskoi;  Chessy,  near  Lyons;  Framont,  Tyrol;  Retzbanyo,  in 
Hungary,  in  microscopic  rhombic  or  rhombohedral  tables,  and  also  oblong  rectangular  forms  (a 
mineral  lately  proved  to  be  calciferous) ;  Campiglia  in  Tuscany. 

The  mineral  aurichalcite  was  first  described  as  a  greenish  variety  of  calamine  by  Patrin,  in 
1788  (L  a),  and  called  Brass  ore  (Mine  de  Laiton),  *' because,"  as  he  says,  *'the  compound  of 
copper  and  zinc  is  here  made  by  nature."  Among  the  brass  or  copper  ores  of  the  ancients, 
aurkhalcum  was  reputed  the  best  (lliny,  zzziii.  2);  and  Sage  was  thence  led  to  suggest  (1.  c, 
1791)  that  the  cupriferous  calamine  (which  afforded,  as  he  showed  by  experiment,  the  best  of 
brass,  without  the  addition  of  either  copper  or  zinc)  might  be  the  ancient  OMrichaleum.  As  the 
ore  is  a  scarce  one,  this  is  not  at  aU  probable.  But  the  idea  explains  the  use  of  the  word  for  the 
species.  In  addition,  it  is  to  be  said  that  brass  (or  an  alloy  related  to  it)  was  call^  aunchalcum 
by  Yirgil  and  Horace,  and  also  in  the  middle  ages. 

The  Latin  word  auriehaicum  is  regarded  by  some  good  authorities  as  derived  from  ^opeixaXitoi 
{^mountain  h'oxs)]  and,  in  fact,  the  Latin  poets  just  mentioned  wrote  it  orichalcum.  But  others 
regard  it  as  a  hybrid  word  (from  the  Latin  aurum,  goldy  and  ^aA/ri);,  broM  or  bronze\  and  the  o  of 
the  poets  as  an  example  of  the  admissible  change  in  Latin  of  au  to  o.  Glocker,  in  view  of  the 
first  of  these  derivations,  changes  aurichalcite  to  orichaicite;  but,  whatever  the  derivation,  as  the 
use  of  auriehaicum  dates  ftom  before  Pliny's  time,  we  modems  may  as  well  let  it  stand  without 
sorrection. 

7 60 A,  ZiNKAZURiTB  BrcHh,,  B.  H.  Ztg.,  1852,  101.  A  blue  mineral  in  small  crystals,  having 
G.=3'49,  from  the  Sierra  Almagrera  in  Spain.  Heated,  it  affords  a  little  water,  with  the  reactions 
of  copper  and  zinc  According  to  Plattner,  it  consists  of  sulphate  of  zinc,  carbonate  of  copper, 
and  some  water. 


751.  MAIjAOHITB.  Xev<ro>i6na  pt  Theophr^  Dioscor.,  eta  "^tvihi  ^ftdpnySjs  [False  Emerald 
of  0>pper  Mines]  pt,  Theophr.  GhrysocoUa,  Molochites,  pt,  P/th.,  Agric  Berggriin,  Gerrn, 
Molocfait,  AgriCy  Interpr.,  1546.  ^rugo  uativa,  Viride  montanum  pt,  Koppargron,  Biirggront 
pt,  Malachit  WaU.^  Min.,  278,  279,  1747.  Cuivre  carbonate  vert  VAbb6  IbrUana,  J.  de  Phys.,  ii. 
509,  1778,  proving  the  existence  of  a  green  carbonate.  Green  Carbonate  of  Copper;  Green 
Malachite ;  Mountain  Green  pt    Berggriin  pt.  Germ,    Atlaserz  [fib.  var.]  Germ, 

Monoclinic.  (7=88°  32' ;  /A  7=104:°  28',  i-i  A  -1-2=118°  15',  Zepharo- 
vich  ;  a:b:  c= 0-51 155  : 1 : 1-2903.  Observed  planes :  0  ;  vertical,  7, 2-i,  i4 ; 
hemidoines,  -1-i,  -}-i,  i-i,  j-i,  ^i  ;  hemioctahedral,  i,  ^2,  4-3.  O  A  i-t= 
91°  28',  7Ai-i=142°  14';  7a  J=107°,  J  A  fi=168°,  f  2  A  f  2=157°  30'— 
156°  38'  (oR  by  Lang.),  -1-i  A  -1-i,  reentering  angle  m  twin,  f.  611,= 123^ 
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22',  Zeph.'obs. ;  i-i  A  J-^,  reent.  in  twin,  163°  20'-~36',  Lang  obs.  Com- 
inon  form,  f.  611 ;  also  same  with  other  terminal  planes ;  also  with  i-t 
wanting;  also  with  i-i,  i-i  very  large,  making  a  rectangular  prism;  alsu 
with  the  vercical  prism  very  short,  as  in  f.  r>12.  Crystals  rarely  simple. 
Twins  :  composition-face  i-i,  f.  611 ;  the  reentering  angle  varjj^ing  with  the 
terminating  planer;  often  penetration  twins,  as  in  1.  612,  in  which  the  upper 
and  lower  halves  in  front  are  continued  respectively  in  the  lower  and  upper 
halves  behind,  as  illustrated  in  f.  612a,  a  clinodiagonal  vertical  section  of 
612 ;  also  under  the  terminal  planes  of  611  in  613.   Cleavage :  basal,  highlj 


611 


612 


perfect ;  clinodiagonal  less  distinct.  Usually  massive  or  incrusting,  with 
surface  tuberose,  botryoidal,  or  stalactitic,  and  structure  divergent ;  often 
delicately  compact  fibrous,  and  banded  in  color ;  frequently  granular  oi 
earthy. 

n.=3'5-'-4.  G.=3'7— 4'01.  Lustre  of  crystals  adamantine,  inclining 
to  vitreous  ;  of  fibrous  varieties  more  or  less  silky ;  often  dull  and  earthv. 
Color  bririit  gi-een.  Streak  paler  green.  Translucent — subtranslucent— 
opaque.    Fracture  subconchoidal,  uneven. 

Oomp.— Cu*0-h^=Cu  C  +  Cu  It = Carbonic  acid  19*9,  protoxydof  oopper7l*9,  water  8-2=lfi0. 
Analyses:  1,  Klaproth  (Beitr.,  ii.  287,  1797);  2,  Vauquelin  (Aun.  du  Mus.,  xx.  1);  3,  Phillips  (J. 
Boyal  Inst,  iy.  276) ;  4,  J.  L.  Smith  (Am.  J.  ScL,  II.  xx.  249) : 

11-6=:100  Klaproth. 
8-75=100-10  Vauquelin. 
9-3=100  Phillips. 
902,  Fe  0-12=99-69  Smith. 

Fontana,  the  first  analyst  of  the  species,  obtained  (1.  a)  C  19*4,  '&.  5-B,  leaving  76  p.  c.  for  the 
copper.  Other  analyses  :  ores  from  the  Urals  and  Finland,  by  A.  B  Nordenskiold  (Act  Soc  Sa 
Fenn.,  ir.  607);  Ural,  by  Strove  (Verb.  Ges.  St  Petersb.,  1860-51,  103). 

Pyr.,  etc. — In  the  closed  tube  blackens  and  yields  water.  B.B.  fuses  at  2,  coloring  the  flame 
emerald-green ;  on  charcoal  is  reduced  to  metallic  copper ;  with  the  fluxes  reacts  like  melacouite. 
Soluble  in  acids  with  eflfervesoenca 

Obs. — Green  malachite  accompanies  other  ores  of  copper.  Perfect  crystals  are  quite  rare 
Occurs  abundantly  in  the  Urals ;  at  Chessy  in  France,  in  the  old  mine  at  Sandlodge,  in  Shetland 
at  Schwatz  in  the  Tyrol;  in  Cornwall  and  in  Cumberland,  England;  Sandlodge  copper  min^ 
Scotland;  Limerick,  Waterford,  and  elsewhere,  Ireland  ;  at  Grimberg,  near  Siegen,  in  Germany 
At  the  copper  mines  of  Nischne  Tagilsk,  belonging  to  M.  Demidoff,  a  bed  of  malachite  was  opened 
which  yielded  many  tons  of  malachite;  one  mass  measured  at  top  9  by  18  ft ;  and  the  portioo 
uncovered  contained  at  least  half  a  million  pounds  of  pure  malachite.  Also  in  handsome 
at  Bembe,  on  the  west  coast  of  Airica ;  with  the  copper  ores  of  Cuba;  Chili ;  Australia. 


0 

Cu 

1.  Turjinsk,  Ural 

2.  Chessy 

3.  " 

4.  Phenizville 

18-0 
21-25 
18-5 
19*09 

70-6 
7010 
72-2 
71-46 
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Occurs  in  Oottn.j  at  Oheahire.  In  N,  Jersey^  at  Schuyler's  mines,  and  still  better  at  Now  Bruns- 
wick. In  Pennsylvania^  in  the  Blue  Ridge,  near  Nicholson's  Gap;  near  Morgantown,  Berka 
County;  at  Com  wall,  Lebanon  Co.,  in  good  specimens;  at  the  Perkiomen  and  PbeDizyille  lead 
miuos.  In  Mat-yland,  between  Taneytown  and  Newmarket,  £.  of  the  Honocacy;  in  the  Catoctin 
Bits.  In  Wisconsin,  at  the  copper  mines  of  Mineral  Pointy  and  elsewhere.  In  CcUifomiOf  at  Hughes's 
mine,  in  Calaveras  Go. 

Green  malachite  admits  of  a  high  polish,  and  when  in  large  masses  is  cut  into  tables,  sDufiT- 
boxes,  rases,  etc. 

Named  from  /<ciAa;^'4,  mallows^  in  aUuaiou  to  the  g^en  color. 

Recent  papers  on  cryst,  y.  Lang,  PhiL  Mag ,  fV.  xxv.  432,  zzyiil  602  ;  r.  Zepharovich,  Ber. 
Ak.  Wien,  li  112 ;  Hessenberg  Min.  Not,  Nos.  lit  yi.  vii. 

^SIA.  Mysorin.  Massive.  G.=:2*62.  Soft  dolor  blackish-brown,  when  pure ;  usually  green 
or  red,  from  mixture  with  malachite  and  red  oxyd  of  iron.    Fracture  conchoidaL 

Oomp. — According  to  Thomson  (Mln.,  i.  601,  1886),  Carbonic  add  16*70,  oxyd  of  copper  60-76, 
sesquioxyd  of  iron  (mechanically  mixed)  19*50,  silica  2*1 0,  loss  0*96.  Gives  no  water  in  a  glass  tube. 
Occurs  at  Mysore,  in  Hlndostan.  Although  stated  to  be  anhydrous,  it  may  be  an  impure  mala- 
chite. 

751B.  Loie-Malachitb  (Ealk-malachit  Zincken^  B.  H.  Ztg.,  i.  1842).  Massive,  reniform,  botry- 
ddal ;  structure  fibrous  and  foliated.    H.=2*5.    Lustre  silky.    Color  verdigris-green. 

From  Zincken's  trials  it  is  a  hydrous  carbonate  of  copper,  with  some  carbonate  and  sulphate 
of  lime  and  iron.    From  Lauterberg  in  the  Harz. 

76Z  AZURTTE.  CiBtuleum,  Lapis  armenius  pt,  PUn,^  xxziiu  67.  Cseruleum,  Germ.  Lasur, 
Berglasur  pt,  Agrie.,  217,  eta  Koppar-Lazur,  Cuprum  lazureuro,  Cseruleum  montanum,  WalLf 
Min.,  280,  1747.  Bleu  de  montagne,  Cuivre  azur^e,  lY.  Trl  Wall,  L  606,  1753.  Kupferlasur 
Wem.  Bergblau  Genn.  Abbe  Ibntana^  J.  de  Phys.,  il  1778  (with  anaL  making  it  a  carbon- 
ate). Blue  Carbonate  of  Copper,  Blue  malachite.  Chessy  Copper.  Azure  Copper  Ore.  Cuivre 
carbonate  bleu  Dr.  Azurite  BeucL.  Tr.,  417,  1824.  Lasur  Haid.^  Handb.,  508,  1845.  Chessy- 
tite  A  <£;  JC,  Min.,  694,  1852.    Lbsurit  v.  KdbeO,  Tafeb,  32,  1858. 

MonocUnic.  (7=87°  39' ;  /A  7=99°  32',  0  A  U=138''  41' ;  a  :  5  :  (?= 
1039  :  1  :  1-181.  Observed  planes :  0 ;  vertical,  /,  i-i,  i4,  i-2,  i-f ;  i-i  ; 
clinodomes,  |-i,  |4,  |4,  ^4,  |4,  14,  f  4,  2-i,  34 ;  hemidomes,  1-i,  2-i,  -i-i, 
-1-t,  -2-i ;  liemioetahedral,  |,  1,  2,  -1,  -2 ;  2-2,  4-4 ;  |-i,  f  ^,  f  ^,  4-i,  -2-i, 
-^^ ;  |-i.     O  usually  striated  parallel  with  the  clinodiagonal. 

0  A  7=91°  48'  U  A  i-i=115°  35'                            «i* 

0  A  i-i=92  21  14  A  1-i,  ba8.,=82  38 

0  A  l-i=132  43  24  A  24,    "    =120  46 

0  A  1=125  8  i-2  A  i-2=134  8 

0  A  2=108  35  i-|  A  i-f =121  10 

0  A  -1=127  28  i-i  A  i-i=118  50 

1  A 1,  front,=116  7        i-i  A  2-i=153  61 
-lA-1,  "  =118  16        i-iA7=139  46 
WAl-i=134  56 

Cleavage :  2-i  rather  perfect ;  iri  less  distinct ;  7  in  traces.  Also  massive, 
and  presenting  imitative  shapes,  having  a  columnar  composition  ;  also  dull 
and  earthy. 

H.=3*5— 4*25.  G.=3'5— 3'831,  Lustre  vitreous,  almost  adamantine. 
Color  various  shades  of  azure-blue,  passing  into  berlin-blue.  Streak  blue; 
lighter  than  the  color.  Transparent — subtranslucent.  Fracture  conchoidal 
Brittle. 

Comp.— 2  Cu  Ch-Cu  l6[=Carbonic  acid  26*6,  oxyd  of  copper  692,  water  6-2= 100.  Analyses 
1,  Kkproth  (Beitr.,  iv.  81,  1807)  j  2,  PhiUips  (J.  Roy.  Institution,  iy.  276);  8,  Vauquelin  (Ann.  d« 
Miia.,  XX.  1)  J  4j  J.  L.  Smith  (Am.  J.  ScL,  IL  xx.  260) ; 
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0  Cu  ^ 

1.  Tujjinsk  24  70  6=100  Klaproth. 

2.  Ghessj  25-46  69*08  6  46=100  PhUlips. 

3.  "  260  68-6  6-5  Vauquelin. 

4.  Phenlxvillo       24*98  6941  6-84=100-23  Smith. 

AbW  Fontana  obtained  (1-  c.)  0  81-42,  Ou  68-673,  with  only  1007  of  water. 

Pyr.,  etc. — Same  as  in  malachite. 

Obs.— Occurs  in  splendid  crjstaUizations  at  Ghessy;  near  Lyons,  whence  it  derived  the  name 
Chessy  Copper.  Also  in  fine  crystals  in  Siberia ;  at  Moldawa  in  the  Baunat ;  at  Wheal  Bullei^ 
near  Redruth  in  Cornwall ;  also  in  DeYonsliire  and  Derbyshire,  England ;  in  small  quantiliea  at 
Alston-Moor  and  Wanlockhead,  etc;  at  Porto  Cabello,  S.  A. 

Occurs  in  Penm^  at  the  Perkiomen  lead  mine,  in  indifferent  specimens,  associated  with  gale* 
uite,  blende,  and  oerussite :  at  Phenir?ille,  in  crystals ;  at  Cornwall,  in  crystals  on  red  shale ; 
near  Nicholson's  Gap,  in  the  Blue  Ridge.  In  N.  York,  near  Sing  Sing.  In  K,  Jersey^  near  New 
Brunswick.  In  Wisconsm,  at  the  old  copper  dig^ngs  near  Mineral  Point,  in  good  crystals ;  also 
at  the  Bracken  mine,  in  small  but  fine  crystals.  In  California,  Calaveras  Co.,  at  Hughes's  mine, 
m  crystals. 

When  abundant,  azurite  is  a  valuable  ore  of  copper.  When  ground  to  an  impalpable  powder, 
it  forms  a  blue  paint  of  a  bright  tint ;  but  it  is  of  little  value  as  a  pigment,  on  account  of  its  lia- 
bility to  turn  green. 

Alt. — Azurite  occurs  altered  to  malachite  through  the  addition  of  carbonic  acid. 

752  A.  Atlasitb  BreWi,,B.  EL  Ztg.,  zziv.  310,  1865.  A  carbonate  of  copper  fh>mChaSarciUo  is 
Chili,  containing  chlorine.'  It  much  resembles  atacamite.  It  is  coarse  or  fine  columnar,  with 
H.=8— 4;  G.=3'889— 3*869;  lustre  vitreous  to  silky;  color  between  celandine  and  emerald- 
green,  nearer  the  first;  streak  verdigris-green.    T.  Erhard  obtained  for  it  (L  a) : 

0  16-48        Ou  7018        fi  9-80        Q  4*14        gangue  0-70=100-80, 

whence  he  derives  the  formula  7(Cu'C  +  fi)-fCuCl  +  3&,  equivalent  to  7  of  malachite,  1  of  a 
hydrous  chlorid  of  copper. 

According  to  this  formula  the  mineral  consists  of  14  Ou,  10  fl.  1  Cu  CL  If  now  the  Cu  CI  is 
from  mixed  atacamite,  it  is  combined  with  3  Ou  ll.  The  remaindor,  1 1  Cu,  7  C,  7  fl,  corresponds, 
excepting  an  exoe.ss  of  water,  very  nearly  to  the  composition  of  azurite ;  11  Cu,  7i  C,  3f  H,  would 
be  precisely  azurite.  Atlasite  may,  therefore,  be  a  mixture  of  about  Si  parts  of  azurite  with  1 
part  of  atacamite. 

763.  BISMUTITZI.    Bismutit  BreUh.,  Pogg.,  liii.  627,  1841.    Kohlensaures  Wismuthosyd, 
Wismuthspath,  Germ,    Bismuthite.    Carbonate  of  Bismuth. 

In  implanted  acicular  crystallizations  (pseudomorphous)  ;  also  incrusting 
or  amorphous ;  pulverulent. 

H.=4— 4'5;  3*5,  specimens  that  have  lost  their  lustre;  earthy,  1-5. 
a.=6-86— 6-909,  Breith. ;  7-67,  from  South  Carolina,  Rainmelsberg.  Lus- 
tre vitreous  when  pure;  sometimes  dull.  Color  wliite,  mountain-grecD, 
and  dirty  siskin-green  ;  occasionally  straw-yellow  and  yellowish-gray. 
Streak  greenish-gray  to  colorless.     Subtranslucent — opaque.     Brittle. 

Oomp. — ^According  to  Plattner's  examinations  (Pogg..  liiL  727),  it  is  a  carbonate  of  bismuth, 
containing  some  iron  and  copper  (perhaps  a  carbonate  of  each),  and  also  sulphuric  add. 

Bammelsberg  examined  specimens  from  South  Carolina,  probably  of  this  species,  and  obtained 
the  formula  3  (Si  C-hifi)  +  Bi  ft  (=&*  0*fi[*)=0xyd  of  bismuth  90-1,  carbonic  acid  6-4.  watei 
3-6=100.  Analyses:  1,  Bammelsberg  (Pogg.,  Ixxvi.  664,  1849);  2,  3,  Genth  (Am.  J.  Sci.,  II 
xxiiL427): 


c 

Bi 

tL 

1.  C^kesterfield  Dist    6-56 

90-00 

3-44=100  Ramm, 

2.           "           *'       7-04 

89-06 

3-91=100  Genth. 

3.            •*            "        7-30 

87-67 

5*03=100  Genth. 

Pyr.,  etc.— In  the  closed  tube  decrepitates  and  gives  off  water.    B.B.  fuses  readily,  and  on 
dutfooal  is  reduced  to  bismuth,  and  coats  the  coal  with  yellow  ozyd  of  bismuth.    BissolTea  m 
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nitric  add,  with  slight  efferyescence.    Dissolyes  in  muriatic  add,  affording  a  deep  jellow  solu* 
tioD. 

Oba. — Bismutite  occurs  at  Schneeberg  and  Johanngeorgenstadt,  with  native  bismuth,  and  neal 
Hirschberg  in  Russian  Yoigtland,  with  brown  iron  ore,  native  bismuth,  and  bismuthinite ;  at 
Joachimsthal ;  near  Baden ;  also  in  the  gold  district  of  Chesterfield,  S.  C,  at  Brewer's  mine,  in 
porous  yellowish  masses,  sometimes  reddish  i¥om  oxyd  of  iron  ;  surface  of  fracture  white  and 
vitreous,  resembling  somewhat  calamine ;  in  Gkiston  Co.,  N.  C,  in  yellowish-white  concretions. 

753A.  "With  the  bismutite  of  Joachimsthal  occurs  another  bismuth  carbonate,  in  thin  longish 
ciystala.  vitreous,  siskin-green  to  clove-brown,  translucent  It  contains,  according  to  Lindacker 
(Vogl's  Min.  Joach.,  1 08),  oxyd  of  bismuth,  carbonic  add,  water,  silica :  effervesces  with  acids, 
and  B.R  gives  bismuth  reactions. 

764.  UEBIGITB.    J.  L,  Smith,  Am.  J.  Sd,  II.  v.  336,  1848,  and  xL  259.    TJran-Kalk-Car- 
bonat  Yogi,  Jahrb.  G.  Reichs.,  iv.  221,  1863. 

In  mammillary  concretions,  or  thin  coatings ;  cleavage  apparent  in  one 
direction. 

H.=2— 2'5.  Lustre  of  fracture  vitreous.  Color  beautiful  apple-green. 
Transparent. 

Oomp--^0-h6a0-f20tt=0arbonic  add  ll'l,  oxyd  of  uranium  36%  Ihne  7  1,  water  46  6; 
or  2Ca  0+^0  +  36 ]&,  Bamm.,=C  902,  ^  3912,  Ca  7-67,  fl  44-19=100.  Analysis  by  J.  L. 
Smith  (L  c) : 

ClO-2  ^380        0a8-9  £[46*2 

P3rr.,  etc. — In  a  matrass  yields  much  water  and  becomes  yellowish-gray.  At  redness  it 
blackens,  without  flising,  and  on  cooling  returns  to  an  orange^ed  color.  At  a  higher  heat  it 
blackens,  and  remains  so  on  cooling.  With  borax  it  gives  a  yellow  glass  in  the  outer  flame,  and 
a  green  glass  m  the  inner.  Dissolves  readily  in  dilute  adds  with  effervescence,  ajid  affords  a 
yeBow  solution,  with  the  reaction  of  uranium  and  lime 

Obs« — Oocnrs  with  medjidite  on  pitchblende,  near  Adrianople,  Turkey ;  also  at  Johanngeorgen- 
stadt and  Joachimsthal.  Br.  Smith  states  that  both  the  lime  and  uranium  of  this  salt  are  derived 
from  the  pitchblende. 

A  related  mineral  from  Ellas  mine,  near  Joachimsthal,  has  been  examined  by  Vogl  and  J.  Lin* 
iacker  (Jahrb.  G.  Reichs.,  iv.  221,  1»58).  It  occurs  in  scaly  aggregations  on  pitchblende,  has  a 
3i5kin-green  color,  and  a  pearly  lustre  on  a  cleavage-face;  subtransparent  to  translucent;  H.= 
2*5—3.  B.B.  on  charcoal  infusible ;  with  borax  and  salt  of  phosphorus  the  reaction  of  uranium. 
Dissolyes  with  effervescence  in  sulphuric  acid,  a  white  deposit  being  thrown  down ;  solution  in 
sulphuric  and  muriatic  adds  green,  in  nitric  acid  yellow. 

Composition,  according  to  J.  Lindacker  (L  c.),  UC+0aC+6]fi[=C  2418,  iJ  87'03,  Ca  15-55,  ^ 
28-84=  100.    Mean  of  three  analyses : 

C  23-86        t  3711        Ca  16-66        ^  23-34=99-87. 

Those  carbonates  are  produced  by  the  action  of  carbonated  waters  on  the  sulphates. 

766.  VOaUTE.    Uran-Kalk-Kupfer-Carbonat  Vogl,  Jahrb.  G.  Beichg.,  iv.  222,  1853.    Voglit 

ffaid.,  ib.,  223. 

In  aggregations  of  crystalline  scales.     Scales  rhomboidal  somewhat  like 
gypsum,  with  angles  of  100^  and  80°,  Haid. 
Lnstre  pearly.     Color  emerald-green  to  bright  grass-green,    Dichroic. 

Oomp.— 2  tr  C+2  CaC  +  CTi»C*-hl4fi,  Lindacker,  from  his  analysis  (Jahrb.  G.  Reichs.,  iv 
222): 

0  26-41        t  3700        Oa  14*09        Cu  840        fl  13*90=100. 

Pyr.,  etc.— In  the  closed  tube  blaolrens  and  yields  water.    B  B.  in  the  platinum  forceps  inftt 
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Bible,  colors  the  flame  deep  green ;  If  moistened  with  muriatic  add  the  flame  is  momentarQj  Hne 
With  soda  on  charcoal  yields  metallic  copper.    With  borax  in  O.F.  the  bead  is  jellow  while  ho< 
and  reddish-brown  on  cooh'ng;  in  R.F.  green  while  hot  and  clouded  when  cold.    Soluble  inacidi 
with  eflervesoence. 
Obs.— From  the  Elias  mine,  near  Joachimsthal,  implanted  on  pitchblende. 


8.  OXALATES. 


766.  WHSWBIiUTB.    Oxalate  of  Lime  E.  T,  Brooke,  PhiL  Mag.,  IIL  xW.  449,  1840.     Oxt- 
calcite  Sfupard,  Min.,  Ill,  1844.    Whewellite  B.  &  M.,  Min.,  623,  1862. 

MoDoclmic.  (7=72^  41',  7a  7=100°  36',  O  A  14= 
127°  25';  a\l\  ^=1-5745  :  1  :  1-1499.  Observed  planes 
as  in  the  annexed  figure.  0  A  7=103°  14',  O  A  l-i= 
109°  28',  O  A  -^=141°  6',  7a  i4=129°  42'.  aeavage 
parallel  with  0\  less  perfect  parallel  with  7,  and  the  longer 
diagonal.  All  the  planes  bright  except  7  and  -^,  which 
are  vertically  striated.     Twins  :  composition-face  1-i. 

H.=2*5— 2*75.  Lnstre  like  that  of  sulphate  of  lead. 
Very  brittle.     Fracture  conchoidal. 

This  species,  an  oxalate  of  lime,  was  observed  by  Brooke  in  cijstal? 
Arom  a  tenth  to  a  foarth  of  an  inch  broad  on  calc  spar;  the  locality  of  the 
spar  is  not  known. 

The  name  oxaeahite  proposed  by  Shepard  is  badly  formdd,  and  should  yield  to  Brooke  A, 
Miller's,  after  ProC  Whewell  of  Cambridge. 

757.  Thierschitb  Liebtg,  Ann.  Oh.  Pharm.,  Ixxxvi.  113,  1853.  An  oxalate  of  lime,  occurring 
as  a  grayish,  warty,  and  somewhat  opaline  incrustation,  about  a  line  thick,  on  the  marble  of  the 
Parthenon,  Athens.  A  complete  analysis  has  not  yet  been  made.  Its  origin  is  attributed  to  the 
action  of  some  kind  of  vegetation  on  the  marble.  It  is  probably  identical  with  whewellite. 
Named  after  F.  t.  Thiersdi,  the  discoverer. 

75a.  HUMBOLDTINB.  Paser  Resin  (Honigsteinsaurer  Bisen  ?)  BrtUh.,  Char.,  76,  18'20.  Hum- 
Doldtine,  Oxalsaures  Eisen,  K  de  Bivero,  Ann.  Ch.  Phys.,  xviil  207, 1821.  Eisen-Resin  BreWu, 
Glib.  Ann.,  Ixx.  426,  1822.  Oxalit  BrcUh.,  Char.,  1823.  Humboldtit  Leonh.,  Handb.,  789, 
1826. 

Ill  capillary  forms ;  also  botryoidal  and  in  plates,  or  earthy ;  structure 
fibrous  or  compact. 

li.=2.  G.=2-13— 2-489.  Dull  or  slightly  resinous.  Color  yellow. 
Fracture  uneven,  earthy.  Acquires  negative  electricity  by  friction,  when 
insulated. 

O01C/*.— 2  f'eS  +  S  d=Oxalic  add  42*1,  protoxyd  of  iron  42-1,  water  15*8=100.  AnalyBis  hj 
Eamiih  'iberg  (Pogg.,  xlvl  283): 

te  41  -13  Oxalic  add  42*40  (loss)  16*87 =100. 

Uank :  1  de  Rivero  obtained  (L  c.)  Oxalic  add  46*14,  and  protoxyd  of  iron  63*86,  with  no  watec 
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Rammelsberg  (Pogg..  liil  631,  1841)  has  oonflrmed  his  former  analjsis,  and  shown  that  the  iron 
Is  all  protoxyd. 

Pyr.,  bto.— In  the  closed  tube  yields  ?rater,  turns  black,  and  becomes  magnetia  B.B.  on  char 
coal  is  colored  at  first  black,  but  later  red,  and  with  the  fluxes  reacts  for  oxyd  of  iron. 

Obs. — Occurs  in  brown  coal  at  Koloseruk,  near  Bilin,  Bohemia ;  at  Gross- Almerode,  in  Hessia, 
and  according  to  T.  S.  Hunt,  at  Kettle  Point,  in  Bosanquet,  Canada,  as  an  incrustation  on  black 
•halesy  soft,  earthy,  sulphur-yellow  (Logan's  Beport,  1850,  1863). 
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VI.  HYDROCARBON  COMPOUNDS. 


ARRANGEMENT  OF  THE  SPECIES. 
L  SIMPLE  HTDROCARBONa 

1.  Mabsh-Gis  QBBiEa.— General  formula  GnHsa^.,. 

1.  NAPHTHA.  GROUP.— Liquids. 

^61.  Tetetiio  Htdbid  64H10  764.  Hbptylio  Htdbid  6r  Hi« 

762.  Pbnttlio  Htdbid  €»Hij  765.  Oottlio  Htdbid  ^tH,. 

763.  Hextuo  Htdbid  6eHu  766.  Nontlio  Htdbid  6»H«« 

There  are  also  in  nature  the  gaseous  members  of  the  series,  6  H^,  or  Mabsh-gas  (Kethyiic 
Hjdrid) ;  €a  He,  or  Ethtuo  Htdbid;  €»  He,  or  Tbtttlic  Htdbid. 

2.  BETA-NAPHTHA  GROUP.— Probably  polymeres  of  the  species  of  the  Naphtha  group  hj  a 

common  multiple ;  boiling  point  7''~8*'  higher  than  for  oorrespoDding  species  of  the  Naph- 
tha group. 

767,  ne4Hi«  769.  nO.Hu  .        771.  ne.H,, 

768.  ne.Hii  770.  n6tH,a 

8.  SCHEERERITE  GROUP.— Solid,  or  butter-like,  and  tasteless. 

772.  SCHEEBEBTTK  U^Hf  773.  GhBISICATITI  Il^tHa 

2.  Ethtlekb  Sebies  OB  Ohwnms.'— General  formula  GnUsm. 
4.  PITTOLIUM  GROUP.— Liquids. 


774.  Deoattlbnb 

-GioHto 

776.  Dodboattlknh 

^i«  Ht« 

776.  Endecattlenb 

^iiHst 

777.  Dboatbittlenb 

^i«Htt 

ARAFFINE  GROUP.- 

-Solids,  wax-like; 

tasteless. 

778.  Ubfethitb 

780.  OZOCEBITB 

779.  Hatchbttitb 

781.  ZlETBIBIKITll 

Appendix.--'1B2.  Elatkbitb  783.  SEiTUNa  Stones  Resdt 

3.  Gamphene  SBmss.— General  formula  BnUtn^i, 
6.  FICHTELITE  GROUP.— Solid;  without  taste  or  smell ;  easily  GrystalliiahlaL 

784.  Fiohtblitb  n€,oHx.  786.  Dinitb 

785.  Habtitb  n6isH«o  787.  Ixolyti 
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4.  BiNZOLi  BsanB,-~General  Formula ^^K^.^ 
t.  BENZOLE  GROUP.— Liquids. 


788.  Benzoli 

e.H. 

791.  CUMOLB 

6,H„ 

789.  TOLUOLl 

e,H. 

792.  Ctmolb 

e^.Uu 

790.  Xtlole 

^•Hi« 

8.  KONLITB  GBOUP.— SoM 

798.  XoNLira  n^iiHii 

5.  Kafhthalin  Ssrtes.— (70fMrYiZ/ormtiAi0.H^.it. 
794.  Naphthalih  €i«Ht 

.ippendtx.— 796.  Ldbialitb. 

n.  OXYGENATED  HYDROCARBONS. 

L  GBOCERITB  GROUP.— Ratio  of  0,  H=l  :  2.    Wax-like. 

796.  GBDOBBin  6s«HmO,  797.  Gbomtbiohb  6.4Hs«e, 

8.  SUCCINITB  GROUP.— Ratio  of  6,  H=5  :  8  to  5  :  Sf    Insoluble  in  aloobol  and  ether. 

[Below^,  the  ratio  of  6,  H,  O  is  given  for  the  species,  and  for  better  comparison  the  car* 
bon  is  made  40,  without  writing  out  a  formuk.] 

798.  COPALRB  40 :  64 :  1  802.  Ambbitb  40 ;  66 :  5 

799.  SuociNiTB  40 :  64  : 4  803.  Bathyilijtb  40 :  68 :  4 

800.  Walchowitb  40 :  64 :  3i  T  804.  Torbanitb  T  40 :  68 :  2 

801.  ?  BuoABAMAHom  40 :  66  :  2^ 

8.  XYLORETINITE  GROUP.— Ratio  of  6,  H=6  :  8  to  5  :  8^.     Largely  soluble  in  ether,  and 
some  species  in  alcohoL 

805.  XTLOBsmnTB  40 :  64  : 4  806.  Lbuoopbtiiitb  40 :  67i :  2} 

807.  EuosmiB  40  :  68 :  2i 

4^  8<3LBRETINITB  GROUP.— Ratio  of  6,  H=6  :  7.    Insoluble  in  alcohol  and  ether. 
80&  SoLKBarmiTS  40 :  66 :  4 

5.  PYRORBTENITB  GROUP.— Ratio  of  6,  H=6  :  7  to  6 :  6i.    Soluble  in  alcohol  or  ether. 

809.  JAUUHam  (p.  800)      40  r :  60 :  4^  811.  RooHLKOBRin  40 :  66 :  6 

810.  PTROBBiiNm  40 :  56 :  4  812.  SoHLAmn  40 :  52 :  3| 
810A.  Redssihitb                 40  :  56  :  3                813.  GUTAQTJlLLEn  40  :  62  :  6 

6.  Batloof€,H=6to5iorle88.    Insoluble  in  alcohol  or  ether. 

814.  MinDLVTonn  40:44:2  815.  SrAKiKm  r40:44:6 

816.  ANTHBAOOZBmn  40 :  38 :  7i 
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7.  DTSODILE  GROTJP.— Containing  sulphur  in  place  of  part  of  the  oxygen. 
817.  Tabmanite  40:64:3  818.  Dtsodils 

Appendix.— Sid.  HiROirB.  820.  BAiEEBiNTrB. 

m.  ACID  OXYGBNATKD  HYDROCARBONa 

821.  BUTTRELLITE  ^ss  H«4  0« 

822.  Gbocebellite  (Geoceric  add)  €ae  Hso  O4 

823.  Bbuoknebelute  (Georotinic  acid)  •            €14  H44  0« 

824.  SuooiKELLiTB  (Succinic  acid)  O4  Ht  O4 

825.  RbtINELUTE  €tiHfltOa 

826.  DOPPLEBITB  ?€ieH|fl0t 

827.  MeLANELUTE  €isHio04 

17.  SALTS  OP  ORGANIC  ACID^ 

tJ28.  Melutb  Xl  H»+ 18  la  64  OalOal^Al-f  6  aq 

829.  PlOOTITB 

829  A.  Organic  salts  of  iron  Undetenninef) 

V.  NITROGENOUS  HYDROCARBONS. 
Species  undetermined. 

Appendix  to  HTDEOOARBOins. 

830.  AfiPHALTUM  831.  MiNEBAL  COAL 


The  formulas  above  are  all  written  on  the  new  system.  If  the  number  connected  with  H  u 
halved  in  each  case,  and  the  barred  capitals  are  replaced  by  common  capitals,  they  will  then  con- 
form to  the  old  system. 

The  ncUive  hydrocarbons  are  very  imperfectly  known.  Most  of  the  kinds  hitherto  recogniwd 
in  mineralogy  are  more  analogous  to  rocks  than  minerals.  Amber,  for  example,  instead  of  being 
a  species,  is  a  mixture  of  four  or  more  species,  as  Berzelius  long  since  pointed  out,  and  only  two 
of  the  number  have  thus  far  been  investigated.  Tbe  presence  of  succinic  octd^  one  of  these  two, 
is  spoken  of  as  an  essential  constituent  and  distinguishing  feature  of  amber:  and  this  it  » ;  bet 
only  in  the  way  that  fdldspar  is  a  constituent  of  granite.  Petroleum,  Asphaltum,  and  the  varioas 
kinds  of  mineral  resins  and  wax  are  similar  mixtures,  In  the  light  of  chemi)<try,  as  has  be«& 
shown  by  many  investigators.  But  still  the  true  line  of  investigation  is  so  little  appreciated  that 
new  resins  or  asphalts  are  from  time  to  time  brought  forward  as  species  in  mineralogy  upoa 
characters  that  only  prove  them  to  be  mixtures.  And  chemistry,  while  working  toward  a  better 
state  of  this  department  of  mineralogy,  often  fails  in  its  researches  to  distinguish  educts  (natiTe 
imrredients)  from  products. 

The  facts  in  the  case,  and  the  true  idea  of  the  science,  sustain  the  course  of  the  author  in  here 
removing  amber  from  minoralog^cal  species,  and  calling,  not  amber,  but  the  insoluble  resin  which 
constitutes  four-liflhs  of  its  mass,  succinite;  and  in  endeavoring  to  apply  the  same  method 
throughout  the  hydrocarbon  section.  Much  more  investigation  is  demanded  before  satisfactory 
results  can  in  all  cases  be  attained.  But  by  pursuing  the  subject  in  the  way  here  reoc^ized, 
the  section  wiQ  ultimately  become  an  exhibition  of  tlie  actual  species  of  hydrocarbons  in  DAtQiv. 
and  thus  l)e  elevated  to  the  some  level  with  other  parts  of  the  science. 
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I.  SIMPLE  HTDROCAEBONS. 
NAPHTHA  AND  BETA-NAPHTHA  GROUPS. 

Sra.  OF  Naphtha  and  Pbtrolbum.  Ni^e^  Strdbo,  xvl  L  g  15,  Dioscor.^  L  101.  Naphtha, 
Bitamen  liquidum  candidam,  P/tn.,  il  109,  xxzy.  61.  Naphtha  floa  bituminis  Agric  Ort.  Caua. 
Subt,  45,  1544.  Liquidum  bitumen,  nunc  vocatur  Petroleum,  Agric,  Nat  Fobs.,  222,  1546, 
Erdol,  Bergol,  SteinoL  Gtrm.    Mineral  OiL    Kerosene.    Bitume  liquide  Fr, 

The  liquids  or  oils  of  the  Naphtha  and  Beta-naphtha  groups  occur  aa 
constituents  of  the  lighter  kinds  of  pet/roleum.  The  other  native  constitu- 
ents, and  the  most  abundant,  are  the  oils  of  the  Ethylene  series  and  the 
paraffins ;  and  the  proportion  of  ethylenes  increases  with  the  increase  of 
density  or  viscidity.     (See  Pittolium  Group,  and  Paraffin.)     * 

The  general  formula  is  On  H9n+^,  or  that  of  the  Marah-gas  series.  The 
specific  gravities,  boiling  points,  and  vapor  densities  increase  with  tlie 
increase  m  the  atomic  number,  or  the  value  of  n  in  the  above  formula,  as 
shown  in  the  following  table,  which  contains  also  the  percentage  composi- 
tion : 

Naphtha  Gboup. 


161.  Tetryuo  Htdbh) 

762.  FeNTTLIO  HtDRID 

763.  Hextuo  Utdbid 
764  Hbpttlic  Htdru) 

76L  OCTTLIO  HyDRID 


0 
e4Hio=82-80 

e«HM=83-72 

€,H,e=84-0 

e8Hi8=84-21 


H 
n-20 
16-67 
16*28 
160 
15-79 


Boiling  T.      G.    Vapor  Density  found. 


0?0?     0-600 
30-2        0-640 


766.  NOKTLIO  Htdbed        €»Ha.=84'88         15*62 


61-S 

90-4 

119-6 

150*8 


0-676 
0-718 
0-787 
0-756 


2-110 
2-538 
8-063 
3-647 
8*992 
4*460 


Bbta-Naphtha  Gboup. 


Boiling  T. 

G. 

Vapor  Density. 

767. 

04  Hio 

8-9** 

0-611 

768. 

"Ob  Hij 

37-0 

0-645 

2-514 

769. 

€«Hm 

68-5 

0-689 

8-038 

770. 

etHi. 

98-1 

0-730 

3*661 

771. 

e.H.e 

127-6 

0-762 

3-990 

The  sanies  AmyUc  Bydrid^  Capray'ic^  (EnatUhylic^  Caprylic,  Pelarganylic,  are  often  used  for 
the  above  762  to  766.  Those  in  the  table  are  derived  from  the  Greek  for  4^  6,  6,  7,  8,  9,  and 
were  proposcrd  by  Gerhardt. 

The  constitution  of  petroleum  has  been  investigated  by  various  chemists,  among  whom  the 
most  prominent  are  Pelouze  and  Cahours  (C.  R,  liv.  124,  Ivi.  505,  Ivil  62),  and  C.  M.  Warren 
(Mem  Am.  Ac.  Boston,  IL  iz.  x.,  Am.  J.  ScL,  II.  xl.  xlv.  xlvl).  Pelouze  and  Cahours  continue 
tlie  DaphUia  series  to  ^uHss,  and  state  evidence  of  the  existence  of  still  higher  members.  But 
Warren  arrived  at  the  conclusion  that  the  naphtha  or  marsh-gas  series  terminates  with  Bt  Haoi 
and  that  the  oils  of  higher  density  and  atomic  numbers  belong  to  the  ethylene  series  {B^  Hsa ).  More- 
over, Warren  brought  out  the  fact  that  there  was  a  second  naphtha  group,  differing  from  the  other  in 
its  higher  boiling  points — ^the  Beia-naphtha  group  above.  This  chemist  also  determined  with 
flTent  exactness  the  boiling  points  of  the  two  groups,  and  found  that  in  both  there  was  tbs 
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common  difference  of  about  30°G.  for  successive  terms  in  the  series  ^or  for  a  difference  of 
<r  H,) ;  but  that  the  boiling  points  in  the  second  series  were  about  8°  higher  correlativclj  than 
those  of  the  I  st  series,  as  the  tables  bhow. 

the  specific  graritiiss  and  vapor  densities  for  761  are  from  Ronalds.  Those  of  the  others, 
IH'l  t^D  772,  are  from  Warren,  excepting  the  vapor  densities  of  762,  7«3.  The  vapor  density  of 
767  has  not  yet  been  determined.     Warren's  specific  gravities  were  taken  at  n"  0. 

Ronalds  has  observed  that  the  gaseous  compounds  of  the  marsh-gas  series  €«  He  and  €j  Hj 
('2d  and  3d  terms  in  the  marsh-gas  series)  also  exist  in  connection  with  petroleum.  Marfth-gas 
itself,  the  first  term  in  the  series  -GH^,  is  a  very  common  gas  of  coal  beds  and  bituminous  depos- 
its, as  well  as  of  modern  marshes. 

Petroleum  passes  by  insensible  gradations  into  pWasphali  or  maJtOui  (viscid  bitumen) ;  and  the 
latter  as  insensibly  into  asphaU  or  solid  bitumen. 

Petroleum  occurs  in  rocks  or  deposits  of  nearly  all  geological  ages,  from  the  Lower  Silurian  to 
the  present  epoch.  It  is  associated  most  abundantly  with  argOlaceous  sliales  and  sandstones,  but  is 
found  also  permeating  limestones,  giving  them  a  bituminous  odor,  and  rendering  them  sometiroes 
a  considerable  source  of  oil  From  these  oleiferous  shales  and  limestones  the  oil  often  exudes, 
and  appears  fioating  on  tlie  streams  or  hkes  of  the  region,  or  rises  in  oil  springs.  It  also  exists 
collected  in  subterranean  cavities  in  certain  rocks,  whence  it  issues  in  jets  or  fountains  wheuevur 
an  outlet  is  made  by  boring.  These  cavities  are  situated  mostly  along  the  course  of  gentle 
anticlinals  in  the  rodcs  of  the  region ;  and  it  is  therefore  probable,  as  has  been  suggested,  thai 
they  originated  for  the  most  part  in  the  displacements  of  the  strata  caused  by  the  slight  uplift 
The  pil  which  fills  the  cavities  has  ordinarily  been  derived  from  the  subjacent  rocks ;  for  the 
strata,  in  which  the  cavities  exist,  are  frequently  barren  sandstones.  The  conditions  required  for 
the  production  of  such  subterranean  accumulations,  would  be  therefor©  (as  others  have  explained) 
a  bituminous  oil-bearing,  or  else  oil-producing,  stratum  at  a  greater  or  less  depth  below;  cavities 
to  receive  the  oil ;  au  overlying  stratum  of  close-grained  shale  or  limestone,  not  allowing  of  the 
easy  escape  of  the  naphtha  vapors. 

If  the  oil  exists  ready  formed  in  the  rocks,  only  a  slight  heat  above  that  common  to  the  rocks 
would  be  needed  to  expel  the  oil  slowly  from  below.  And,  without  heat  as  Huut  states,  the  oil 
might  be  expelled  through  the  pressure  of  superincumbent  waters  from  the  oil-bearing  shales  or 
clays,  and  would  rise  and  occupy  the  cavities  because  so  light  as  to  float  on  the  waters. 

But  if  the  oil-producing  bed  contained  not  the  oil  ready  made,  but  only  hydrocarbonaeeoua 
matters  that  may  afford  it  on  destructive  distillation,  the  oil  would  have  required  considerable 
heat  for  its  production. 

In  the  Caspian  and  Rangoon  naphtha  regions  the  oleiferous  clayey  deposits  are  nearly  or  quite 
superficial,  and  the  oil,  a  viscid  kind,  exudes  readily  into  pits  made  for  coUectiug  it 

In  the  United  States  liquid  oil  occurs  in  the  Lower  Silurian^  in  the  "Bird's-eye  "  limestone  "of 
Riviere  d  la  Rose  (Montmorenci),  Canada,  and  of  Watertown,  N.  Y.,  in  drops  in  fossil  coral;  and 
in  the  Trenton  limestone  at  Pakenham,  Canada,  the  cavities  of  large  Orthocerata  sometimes  hold 
several  ounces  (T.  S.  Hunt,  Am.  J.  Sci.,  II.  xxxv.  166,  1863);  on  Grand  Manito'uUn  Id.,  where  a 
spring  afibrdiug  it  arises  from  the  Utica  shale,  the  source  possibly  the  subjacent  limestones :  at 
Guilderland,  near  Albany,  from  the  Hudpon  River  group,  as  observed  in  a  spring  by  Beck ;  quite 
iieely  in  limestone  and  shale  near  Chicago;  far  more  so  in  Kentucky,  in  the  Cumberland  oil 
region,  the  wells,  "  from  which  tens>  of  thousands  of  barrels  of  oil  have  flowed "  (Newberry), 
deccend  200  ft.  into  the  Blue  Limestone,  in  which  there  are  bituminous  shaly  strata  overlaid  by 
sheets  of  thin-bedded  compact  limestone ;  these  features  prevail  from  Lincoln  and  Casey  Cos., 
through  Adair  and  Russell,  Cumberland  and  Clinton  Cos.,  Ky.,  and  Overton  and  Jackson  Cos.,  Tenn. 

In  the  Upper  Silurian  traces  have  been  observed  in  the  Niagara  limestone  and  the  Medina  red 
shales ;  at  Gasp^  Canada,  in  a  Lower  Helderberg  limestone,  on  Silver  Brook,  etc  ;  near  Chicago, 
60  abundant  in  a  limestone  as  to  ooze  out,  and  the  rock  may  be  made  to  burn,  owing  to  its 
presence. 

In  the  Loiver  Devonitm^  the  Comiferous  limestone  is  regarded  by  Hunt  as  the  source  of  the  oil 
of  Enniskillen,  Canada,  where  there  are  large  areas  covered  by  the  half-inspissated  bitumen. 
Hunt  states  (L  a)  that  at  Rainham,  Canada,  on  L.  Erie,  shells  of  Peniamcrus  araUis  are  sometimes 
filled  with  petroleum ;  and  that  in  other  plaoes  in  the  region  imbedded  corals,  JJdiopkyilum  and 
IhvosiieSf  have,  in  certain  of  the  layers,  their  cells  full  of  oil  (while  in  other  layers  it  is  absent 
from  the  corals),  and  in  quarrying,  the  oil  flows  out  and  collects  on  tho  water  of  the  quarry ;  and 
at  Gaspe,  Lower  Devonian  sandstones  afford  oil  springs  and  give  rise  to  beds  of  thickened  petro- 
leum, and  the  chalcedonic  geodes  of  a  trap  dyke,  intersecting  the  sandstone,  sometimes  contain 
petroleum.  In  the  ^Middle  Devonian^  the  Black  shale,  or  Gtenesee  slate,  is  supposed  by  many 
geologists  to  be  the  principal  source  of  the  oil  of  Pennsylvania,  the  Kenawha  valley,  and  other 
parts  of  eastern  Virginia,  and  of  Ohio  and  Michigan;  but  J.  P.  Lesley  attributes  much  of  the  oQ 
of  western  Pennsylvania  to  the  Subcarboniferous.  Near  Predonia,  Chatauque  Co.,  and  at  Rock- 
ville,  Alleghany  Co.,  oil  is  found  in  connection  vrith  Chemung  rocks,  or  the  Upper  Devonian  ^Hall). 

A  little  oil  has  been  observed  in  connexion  with  Triassio  ehales  at  Soathbury,  Conn.    TJie  oil 
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Oi  southern  California  proceeds  from  Tertiary  ehaleB.  On  Trinidad  a  thick  oil,  with  asphalt, 
occurs  in  connection  with  lignite  und  other  vegetable  remains  in  the  shales  constituting  the  upper 
part  of  the  Tertiary ;  and  specimens  of  the  vegetable  material^  partly  changed  to  oil  and  pene- 
trated by  it,  and  having  its  cells  looking  as  if  they  had  been  corroded,  as  a  result  of  the  change^ 
are  described  by  Wall  (Q.  J.  G.  Soc ,  xvL  46n). 

Noted  foreign  localities  are  3  m.  from  Ye-nan-gyoung  {Fetid-waier'rivuiet)j  Burmah  (and  exported 
from  Rangoon),  where  there  are  about  100  wells,  from  180  to  30«  feet  deep,  each  lined  with  hori- 
zonial  timber,  but  not  all  now  worked  (Oldham);  the  peninsula  of  Apclieron  on  the  western 
shore  of  the  Caspian,  at  Bakee,  where  naphtha  exudes  from  argillaceous  and  calcareous  beds, 
especially  the  former,  of  the  Middle  Tertiary  (Abich>,  and  where  it  has  long  been  used  for  burn- 
ing in  lamps  and  for  cooking;  near  the  centre  of  the  region  the  light  and  pure  naphtha  oil  ia 
obtained,  while  along  its  borders  the  oil  is  a  thicker  petroleum,  or  passes  into  an  asphalt,  and 
solid  masses  of  this  asphalt  are  often  seen  floating  in  the  Caspian ;  on  the  island  of  Tschelcken, 
near  the  eastern  coast  of  the  Caspian,  in  Balkan  Bay;  on  the  banks  of  the  Kuban,  promontory 
ofXanian,  east  side  of  isthmus  between  the  Azof  and  Black  Sea;  near  the  river  Betchoro,  iu  the 
government  of  Archangel  Russia :  near  the  village  of  Amiano,  in  Parma.  Italy,  whence  enough 
was  formerly  obtained  to  light  the  streets  of  Genoa ;  at  Zante,  one  of  the  Ionian  islands  (ancient 
Zacynthus),  which  has  furnished  oil  for  more  than  2,000  years,  its  petroleum  spring  having  been 
mentioned  by  Herodotus.  Pliny  mentions  the  oil  of  a  spring  at  Agrigentum,  Sicily,  and  states 
that  it  was  collected  and  used  for  burning  in  lamps,  as  a  substitute  for  oil.  He  distinguishes  this 
oil  from  naphtha^  which  ho  says  was  too  light  and  inflammable  for  such  a  use.  Of  naphtha^ 
ho  mentions  a  locality  in  "  Parti n'a"  (about  the  sources  of  the  Indus).  Oil  is  found  also  near  the 
citv  of  Mexico,  and  on  the  river  Lagun. 

The  oil  spring  of  Cuba,  Alleghany  Co.,  N.  Y.,  called  the  Seneca  Oil  Spring,  long  known,  was 
described  by  Prof.  SiUiman  in  1838  (Am.  J.  Sci.,  xxiiL  97)  as  a  dirty  pool,  about  18  ft.  across, 
covered  with  a  film  of  oil,  which  was  skimmed  off  from  time  to  time  for  medicinal  purposes.  The 
po-called  "  Seneca  oil,"  sold  at  the  time  in  the  shops  (and  from  which  he  often  distilled  naphtha 
for  pre$<erving  potassiuu)\  ho  observes  was  not  from  this  spring  (around  which  the  Seneca  Indians 
then  had  a  reserve  of  a  square  mile),  but,  as  he  was  told,  from  Oil  Creek,  Venango  Co.,  Pa.,  about 
100  m.  fV-om  Pittsburg.  Settcra  Lake  has  oil  on  its  surface  iu  some  parts,  and  it  is  said  to  have 
given  the  name  to  the  oil ;  but  whether  this  is  the  true  source,  or  whether  it  came  from  its  being 
collected  and  sold  by  the  Seneca  Indians,  is  not  clear.  Hildreth  in  1833  (ib ,  xxiv.  6h),  and  later 
iu  18.^6  (ib.,  xiix.  86,  121,  12'.»),  gavb  an  account  of  the  salt  wells  of  the  Little  Kenawha  valley, 
which  then  afforded,  he  says,  50  to  100  gallons  a  year.  He  also  speaks,  in  1833,  of  a  well  475 
ft.  deep,  30  m.  N.  of  Marietta,  Ohio,  which,  when  first  opened,  discharged  at  intervals  of  2  to  4 
days,  for  3  to  6  hours  each  time,  throwing  out  3i)  to  60  gallons  of  oil  at  each  "eruption,"  but  was 
then  yielding  only  a  barrel  a  week.  In  1840  a  spouting  well  of  oil,  at  Burksville,  Kentucky,  was 
described  (ib.,  xxxix.  195);  the  well  was  bored  for  salt,  and  200  ft.  do\ni  a  "fountain  of  pure  oil 
was  struck,  which  was  thrown  up  more  than  1*2  ft.  above  the  surface  of  the  earth,"  emitting, 
according  to  the  estimate,  75  gallons  a  minute;  it  "continued  to  flow  for  several  days  succes- 
sively,'' but  then  failed;  and  efforts  to  bring  it  into  action  again,  or  find  another,  were  not  suc- 
cessful. The  petroleum  of  Euniskillen,  Canada,  was  mentioned  in  1844  by  Mr.  Murray,  in  Che 
Canada  (leological  Report  for  1846 ;  and  in  1857  wells  were  sunk  for  the  collection  of  it  In  I'^SO. 
on  Oil  Creek,  Venango  Co.,  Pa.,  a  boring  for  salt,  but  75  feet  deep,  let  out  the  first  fountain  of  oil 
of  that  now  famous  oil-region.     For  many  weeks  it  discharged  1,000  gallons  per  day. 

The  origin  of  petroleum,  including  the  lighter  as  well  as  heavier  kinds,  has  been  attributed 
by  some  to  the  dacomposition  of  vegetable  substances  alone  (Bischof,  etc.) ;  but  it  is  now  gene- 
rally admitted  that  it  has  come  from  animal  as  well  as  vegetable,  as  urged  by  Dufrenoy  (Min.,  iv. 
602,  1859),  J.  &  Newberry  (Ohio  Agric  Rep.,  1859),  and  T.  S.  Hunt  ^Can.  Nat,  vi.  241,  1861, 
Am.  J.  Scl,  II.  xixv.,  Ch.  News,  1863). 

The  conditions  favorable  to  the  formation  of  naphtha,  as  shown  by  the  characteristics  of  the 
deposits  in  which  it  is  found  native,  are  the  following:  (1)  the  difibsion  of  organic  materia] 
through  a  fine  mud  or  day;  (2)  the  material  in  a  very  finely  divided  state;  and (3),  as  a  conse- 
quence of  the  preceding,  the  atmosphere  excluded  as  far  as  possible  from  the  material  undergoing 
decomposition.  There  is  reason  to  beheve  that  no  more  heat  was  required  than  what  was  afforded 
by  the  natural  climate  or  temperature  of  the  region  and  the  process  of  fermetitation. 

Shales,  the  most  common  oil-bearing  rocks,  were  originally  the  fine  mud  of  deep  or  shaUow 
seas ;  and  the  limestones  were  tlie  same,  only  the  mud  was  calcareous  in  nature,  like  the  coral 
mud  of  many  a  coral  lagoon,  as  the  author  has  elsewhere  described  after  personal  examination. 
These  sliales  ordinarily  contain  few  fosbils  of  any  kind,  and  very  rarely  distinct  vegetable  remains. 
It  may  be  questioned  whether  tough  fucoids  (sea-weeds),  or  the  branches  and  leaves  of  ordinary 
plants  imbedded  in  snch  clays,  would  ever  become  so  subdivided  or  disorganized  as  to  make  the 
requisite  emulsion  with  the  mud  free  from  any  vegetfible  forms ;  and  it  is  more  probable  that  the 
vegetable  material  present  was  either  delicate  water-plants,  or  waK  derived  from  abundint 
Ijjfusorial  or  roicrofloopic  vegetable  life.    The  limestoiuo,  ou  the  contrary,  are  sometime.^  full  of 
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foBsils,  but  these  are  animal ;  and,  as  the  solid  parts  which  make  the  fossils  are  to  a  large  extern 
ground  up  to  make  the  mud  that  becomes  the  limestone,  the  organic  material  these  hard  parU 
contain,  as  well  as  that  of  the  fleshy  parts  and  oils,  would  be  difiused  tlirough  the  mad  or  earth  Id 
the  very  condition  demanded. 

The  light  native  oils  do  not  occur  in  coal  beds,  which  were  made  from  thick  beda  of  vegetable 
debris. 

lu  the  above-mentioned  drcurastances,  with  the  deposits  under  pressure  from  superincumbeiit 
beds,  the  atmospheric  air  almost  totally  excluded,  the  organic  material  might  undergo  decompo* 
sition  through  the  reactions  of  its  own  elements  aloue.  (See  on  this  subject,  and  the  reactioni 
mentioned  below,  Bischof,  Chem.  G.,  ii.  1853,  T.  S.  Hunt,  Can.  Nat.  and  Ch.  News,  L  c.)  The 
average  composition  of  dry  wood  (the  ash  and  nitrogen  excluded)  is  represented  by  -Oe  Ub04= 
Carbon  49*66,  hydrogen  6*21,  oxygen  4413=100.  Taking  two  parts,  we  have  OhHirOs.  If 
DOW  the  oxygen  combines  with  carbon  to  fbrm  carbonic  acid,  4  60a  will  thus  be  removed,  leaving 
ija  Hi0,  which  is  the  composition  of  one  of  the  species  of  the  naphtha  group,  the  fifth,  on  p.  72u. 
But  ij^HiB,  or  63s  H78,  its  multiple  by  4,  corresponds  also  to  3(6«H,4)+^«Hj8  +  i(^i«Ha4), 
the  first  two  members  light  naphtha  oils,  and  the  last  an  ethylene,  a  composition  much  like  that 
of  Pennsylvania  petroleum.  The  deoompositiou  might  not  be  as  simple  as  here  taken,  as  ^  to  1 
p.  c.  of  nitrogen  is  also  present,  and  there  would  also  be  some  animal  material.  But  the  illustra- 
tion is  still  satisfactory.  That  no  water  (Ha  O)  would  be  formed  from  the  elements  of  the  organic 
material  is  apparently  indicated  by  the  fact  that  this  would  make  an  excess  of  carbon  or  a  defi- 
ciency of  hydrogen.  From  Chevandier's  numerous  analyses  (Ann.  Ch.  Phya.,  III.  x.  129),  the 
average  composition  of  dry  wood  is  carbon  51*21,  hydrogen  6'24,  oxygen  41'45,  nitrogen  liU, 
corresponding,  if  the  nitrogen  is  not  counted,  to  ^la  H,7.ftO?.ft;  from  which  the  resulting  oils 
might  be  nearly  the  same  as  above. 

Were  there  less  confinement  by  superincumbent  beds  or  earthy  material,  part  of  the  hydrogen 
might;  be  lost  by  combining  with  the  carbon  and  escape  as  marsh  gas  {i3  H4),  and  thus  determiDO 
the  formation  of  the  thicker  oils;  or  else  of  the  solid  insoluble  hydrocarbons,  more  or  less  oxyge- 
nated, which  make  many  shales  a  rich  source  of  oil  on  distillation. 

With  tiie  air  not  well  excluded,  as  in  the  case  of  all  thick  beds  of  vegetable  debris,  such  as 
have  formed  peat  and  the  various  kinds  of  coal,  the  decompositions  would  be  more  complex :  out- 
side oxygeu  carrying  off,  it  may  be,  part  of  the  hydrogen  (as  water),  and  of  the  carbon  (as  carbooic 
acid).  Thus  0,a  H,8  Os  (composition  of  wood)  may  change  to  ^la  Hm-*  Ob.  the  average  compo- 
sition otptsat;  or  to  ^la  Hia  03.6=Carbon  67'92,  hydrogen  566,  oxygen  26-42  =  100,  a  medium 
brown  coal  (or  lignite);  or  -61  a  H».7  6  t>o.«7= Carbon  86'b8,  hydrogen  5*82,  oxygen  8*3u=luO, 
Wigan  cannel  coal,  etc. 

Harsh-gas  (i^H^)  is  a  common  gas  of  marshy  places  and  of  Artesian  wells,  and  so  also^  though 
less  abundantly,  carbonic  acid  (Bischof).  The  distillation  of  wood  will  afford  the  solid  hydrocar- 
bons of  the  paraffin  group ;  Reidienbach,  in  his  discovery  of  paraffin,  obtaining  it  from  tho  wood 
of  the  Fagus  sylvaiica.  Dr.  J.  S.  Newberry  states  (priv.  contrib.)  that  off  the  shores  of  Lake 
Superior,  at  Marquette,  he  observed  bubbles  of  gas  coming  from  the  bottom  to  the  surface,  which 
proved  to  be  carburetted  hydrogen ;  and  also,  now  and  then,  drops  of  oil  slowly  rising,  and  fiuallj 
spreading  over  the  surface,  which  oil  proved  on  examination  to  be  a  kind  of  petroleum.  Although 
the  vegetable  origin  of  the  oil  was  not  certain,  it  seemed  to  be  altogether  probable.  On  the  islaud 
of  Trinidad  the  oil-producing  beds  are  clayey  beds  in  the  Tertiary,  containing  remains  of  plants, 
and  Wall  states  (Q.  J.  Gr.  Soc,  xvi.  4ti0)  that  there  is  full  evidence  that  the  liquid  and  solid  bitu- 
men was  produced  at  the  ordinary  temperature  and  condition  of  climate  In  the  occurrenoe  of 
numerous  specimens  of  the  vegetable  matter  in  process  of  transformation,  which  have,  as  a  con- 
sequence, the  organic  structure  more  or  less  obUterated. 

In  the  change  of  animal  matters  to  oil,  there  is  more  nitrogen  present  to  give  complexity  to  the 
mutual  reactions.  But  whou  the  material  is  animal  oils,  there  are  only  carbon,  hydrogen,  and 
oxygen,  as  in  the  case  of  vegetation.  In  such  oils  there  are  nearly  the  proportions  ^ifHti  Ot- 
lu  the  case  of  such  a  compound  (oleic  acid),  the  forming  of  carbonic  acid  from  the  oxygen  would 
separate  ^Oa,  and  leave  hn  H,*,  of  the  ethylene  ratio;  in  that  of  t^j7  Hs4  Oa  (margaric  add) 
the  same  would  leave  Oic  H34,  or  a  combiuaiion  of  marsh-gas  oils.  Warren  and  Storer  have 
obtained  (Mem.  Am.  A&  Boston,  ix.  177  Am.  J.  Sci.,  II.  xlii.  250)  from  the  destructive  distillation 
of  a  fiah-oil,  after  its  saponification  by  liine,  all  the  compounds  above  enumerated  of  the  Naphtha 
group,  besides  others  of  the  ethylene  and  benzole  series. 

Dr.  Newberry  has  observed  that  cannel  coal  sometimes  shows  by  its  animal  fossils  that  part 
of  its  oily  products  may  be  of  animal  origin  (Am.  J.  8ci.,  11.  xxiii.  2rj,  1857),  instancing  a  case 
in  Ohio  in  which  tlie  coal  contained  fossil  fishes.  He  also  remarks  on  tho  di&ogreeable  smell  of 
some  limestone  oil,  and  attributes  it  to  its  animal  origin.  Dufrenoy,  in  his  Mineralogy  (iv.  602, 
1851^),  gives  prominence  to  the  fact  that  remains  of  fishes  are  common  in  oil-produciug  shales 
and  to  the  view  that  they  are  the  source  of  the  oil,  mentioning  as  examples  the  black  shales  in 
the  Coal  formation  at  Saarbruck  in  Prussia,  and  Ygornay  near  Autun  in  France ;  the  Perraian 
(Zechstein)  at  Mancfeld;  grayish  limestone,  in  the  Lias,  at  Doubs;  and  grayish  sbalfii  in  tb« 
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Middle  Tertiary,  ac  Menat,  SO  m.  from  Qermoot,  Fraooe;  all  of  which  abound  in  the  remains  pt 
fishes.  The  shales  adjoining  the  Albertite  of  Nova  Scotia  liave  been  mentioned  as  another  exam- 
ple of  this  kind.  The  black  semibituminous  or  coalj  shales  of  the  Triassio  of  the  Gonnectioul 
valley  contain  numerous  fossil  fishes,  and  these  are  the  only  fossils. 

Lesquerouz  derives  petroleum  (Trans.  Am.  Phil.  Soo.  Philad.,  xiii.  313)  mainly  from  the  deoom- 
positioQ  of  fucoids  and  other  marine  plants,  arguing  for  it  on  the  ground  of  its  occurrence  so 
largely  in  rocks  of  marine  origin.  S.  F.  Peckham,  in  a  recent  communication  to  the  author, 
sustains  the  idea  that  the  light  naphtha  oils  are  solely  of  animal  origin. 

It  is  to  be  noted  that  whereyer  marsh  or  water  plants  have  grown  in  past  time  there  must 
have  been  also  a  profusion  of  minute  animal  life  to  afford  nitrogen  and  sulphur  to  the  accumula- 
ting debris ;  aud,  conversely,  vegetable  life  of  microsoopici  if  not  also  of  larger  kinds,  is  present 
wherever  there  is  animal  life. 

The  word  naphtha  is  from  the  Persian  nafata^  signifying  to  exude ;  and  petroleum  firom  viTpoi^ 
rock,  and  okurn^  oil  (the  latter  fh>m  the  Greek  IXatof^  oil),  dating  only  from  the  middle  ages  (se^ 
Sw.). 

Alt. — Petroleum  undergoes  alteration  of  condition  in  two  ways : 

1.  Th£  evaporation  of  its  lighter  oils.  When  exposed  to  the  air  the  petroleum  is  free  from  pres- 
sure, except  the  ordinary  atmospheric,  and  open  to  the  heat  and  winds  of  the  region.  As  a  con- 
sequence the  lighter  naphtha  oils  pass  off,  leaving  only  the  heavier,  and  the  substance  becomes 
gradoally  viscid,  or  even  a  solid  consisting  largely  of  solid  hydrocarbons ;  and  the  so-called 
asphalts^  which  may  thus  result,  will  be  ordinary  bitumens  of  one  kind  or  another,  or  largely 
paraffin,  according  as  paraffin  is  present  or  not  in  the  native  oiL 

In  most  oil  regions,  when  the  oil  occurs  at  the  surface  open  to  the  air,  more  or  less  of  solid 
bitumen  is  to  bo  found.  Hunt  speaks  of  the  large  "  gum-beds  *'  of  half-dried  bitumen  in  the  oil 
region  of  Enniskillen ;  and  Winchell  says  that  in  the  neighboring  but  less  productive  district  in 
Midiiigan,  masses  of  inspissated  oil  are  common,  and  some  are  as  hard  as  asphalt  At  the  naphtha 
island  of  Tschelek*an  there  are  large  quantities  of  NefUgH  as  it  is  there  called,  which  is  nearly 
pure  paraffin.    The  hot  cUmate  of  the  (3a8pian  is  favorable  for  such  a  result. 

2.  The  oxydalion  of  some  or  all  of  the  iiiffredients  constituting  the  petroleum.  In  the  process  of  oxyda- 
tion  there  is  first  a  loss  of  some  of  the  hydrogen  by  its  union  with  oxygen  to  form  water,  which 
escapes.  Thus  the  oils  of  the  Marsh-gas  series  (6a  H^.  +  a)  may  pass  to  the  less  stable  etliylenes 
(6. Ha.);  or,  by  further  loss  of  hydrogen,  to  species  of  the  Benzie  series  (OnHa„_fl),  or  of  the 
Naphthalin  series  (6b  Hjb-m).  The  last  two  appear  to  occur  sparingly  in  nature.  Secondly ,  there 
U  oxygenation ;  that  is  an  absorption  of,  aud  union  with,  oxygen.  -  These  oxygenated  substances 
ha?e  been  yet  but  little  investigated  (see  Asphaltum).  They  are  prob'ably  all  solid  at  the  ordi- 
nary temperature. 

Hard  bitumen  or  asphalt  may  hence  consist  either  (1)  of  unoxygenated,  or  (2)  partly  of  unoxy- 
genated  and  partly  oxygenated,  the  usual  fact ;  or  (3)  solely  of  oxygenated  hydrocarbons  (very 
rarely,  if  ever,  true  in  nature).  The  state  of  soUdity  is  not  proof  that  any  part  of  the  bitumen  is 


SCHEERERITE  GROUP. 

Wax-like,  or  butter-like.  General  formula  that  of  the  Marsh-gas  series, 
or  On  Il2n+8.  The  two  species  here  included  are,  according  to  the  analyses 
(which  need  verification),  polymeres  of  the  first  two  species  of  the  Marsh- 
gas  series,  O  H^,  and  0,  H,. 

The  Paraffins  belong  here  if  members  of  the  Marsh-gas  series.  See  p. 
730. 

772.  SCHEERERITE.  Scheererit  Siromeyer,  Kastn.  Arch.,  x.  113,  1827;  Naphthaline 
reaineuse  prismatique  KoTdein^  BibL  Univ.,  zzzri.  316,  1827;  Macaire-Prinsep,  BibLUniv.,  xL 
68, 1829,  Ann.  Phys,  Oh.,  xv.  294. 

Monoclinic.  Crystals  mostly  thin  tabular,  rhomboidal  or  six-sided,  often 
flattened  parallel  to  i-\  with  also  the  planes  /,-l,  1-i ;  edge  I /Ion  -1/-1 
=123^°,  edge  -1/-1  on  l-i=135°,  edge  ///  on  l-i=101^°,  Kenngott. 
Also  acicular.     Also  in  loosely  aggregated  crystaUine  grains  and  folia. 

Soft.  G.=l— 1*2.  Lustre  pearly  or  resinous;  feebly  shining.  Color 
whitish,  gray,  yellow,  green,  pale  reddish.     More  or  less  translucent  to 
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transparent.  Easily  frangible.  Tasteless.  Inodorous.  Feel  not  greasy. 
Soluble  easily  in  sucohol,  and  also  in  ether.  Melts  at  44°  C,  and  then 
resembles  a  fatty  oil,  and  like  it  penetrates  paper ;  these  spots,  however,  may 
be  removed  by  heat.  On  cooling,  the  mineral  crystallizes  in  acicular  crys- 
tals. May  be  distilled  without  decomposition ;  boiling  point  near  100°  C. 
(92°,Prinsep). 

Comp.,  etc.— Aooording  to  an  imperfect  analTsis  hy  PrinBep  (Pogg.,  xr.  294),  oonsistB  of  Oaiton 
13j  hydrogen  24=97,  which  oorrespouds  nearly  to  tiLe  ratio  for  ^,  H=l  :  4,  or  the  composition 
of  marsh-gas= Carbon  75,  hydrogen  25=100 ;  whence,  if  the  results  may  be  trusted,  it  is  a 
polymero  of  marsh-gas. 

8ohible  in  sulphuric  or  nitric,  add,  and  not  in  alkalies.  Takes  fire  easily  and  bums  without 
residue,  giving  out  much  smoke  and  a  feeble  aromatic  odor. 

Found  by  Capt  Scheerer,  in  the  year  1822,  in  the  coal  of  a  bed  of  brown  coal  in  the  Tertiaiy, 
at  Uznach,  near^t.  Gallen,  in  Switzerland.  The  bed  of  coal  is  two  to  three  feet  thidc,  and  the 
pine  stems  in  it  are  almost  unchanged.  Among  the  species  of  pine  there  is  the  F.  sylvestaris;  and 
the  birches  and  firs  are  those  of  modem  species.  The  age  is  the  same  with  that  of  the  peat 
beds  of  Redwitz.  Besides  scheererite  it  affords  also  flchtelite  and  konlite.  On  cryst.,  Kenog^ 
Ber.  Ak.  Wien,  xiv.  272,  and  Min.  der  Schweiz,  418,  Leipzig,  1866. 

773.  CHRISMATTTE.  Chrismatin  (fr.  Wattin)  Gigrmar,  Za  a.,  L  40,  1849.  Osokerit  (fr.  ib.) 
Bredau,  Earst  u.  Dech.  Arch.,  zzili.  749,  1850.  Hatchottin  (fr.  ib.)  Waynar,  Jahrb.  Min. 
1864^  687 ;  H.  FUxk,  Steinkohlen  DeutschL,  L  37,  4to,  Munchen,  1865. 

Butter-like,  or  of  semifluid  consistence.  Soft  at  55°  to  60°  C.  G.  below 
1.  Lustre  greasy  to  silky.  Color  greenish  to  wax-yellow.  Slightly  trans- 
lucent. Tasteless.  Melts  at  a  very  low  temperature  to  an  oil,  which  is 
dark  red  by  transmitted  light,  and  apple-green  by  reflected. 

Oomp.— a  Fleck  obtained  (L  c.),  34  p.  a  of  ash  being  remoyed: 

Carbon  78-612  Hydrogen  19-191  Oxygen  2-297=100. 

Ezdnding  tiie  oxygen  as  water,  as  done  by  Fleck,  it  leares  0  80*51,  H  19 '49 =100,  oorrespond- 
ing  to  Os  H«= Carbon  80,  H  20 ;  making  it  thus  a  polymere  of  69  He,  or  the  second  member  of 
the  Marsh-gas  series.  Fleck  adopts  the  formula  -Ois  Has.  If  the  oxygen  is  an  essential  consti- 
tuent, either  yiew  of  the  constitution  is  wholly  at  fault    Bums  with  a  flame,  without  smeU. 

Obs. — Occurs  in  cavities  of  calcite  and  quartz  crystals  in  an  argillaceous  sandstone  of  ^e  Gar 
boniferous  formation  at  Wettin,  Saxony. 

Named  from  xP^"!^  oiiUmenL 


prrroLiuM  groxjp. 

Stn.  op  Ptttasphalt.  TltTTaafpdXTOi  DioscoT.^  I  100.  Pissasphaltus  Plin^  xxir.  25,  xxxr.  51 
Maltha  P/tn.,  11  108.  Borgtheer  Cferm.  Bitume  visqueux,  Bitume  glatineux,  Poix  minerale 
Mineral  graisse,  Dr,    Petroleum  pt    Mineral  Tar. 

The  species  of  this  group  are  liquids  like  the  naphtha  oils,  but  are  of 
higher  specific  gravity  and  atomic  weight.  They  enter  into  the  constitu- 
tion of  all  free-flowing  petroleum,  but  are  especially  characteristic  of  the 
denser  kinds,  and  viscid  bitumens,  and  exist  largely  also  in  many  asphalts. 
They  belong  to  the  Ethylene  series,  And  therefore  have  the  general  formula 
e„  fl„=(alTke  for  all)  Carbon  85-71,  hydrogen  14-29.     G.=0-76-0-84. 

The  species  ascertained  to  be  native  by  C.  M.  Warren  (Mem.  Am,  Ao. 
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Boston,  ix.,  Am.  J.  Sci.,  II.  xl.),  and  occurring  in  the  Pennsylvania  petro- 
leum, Kangoon  tar,  etc.,  and  the  boiling  temperatures,  as  ascertained  by 
Warren,  are  the  following : 

'774.  Dboatylene  (Butyleno) 

776.  Endboatylenb  (Margaiylene) 
1*16.  DODEOATTLENE  (LauryloDe) 

777.  Deoatbittlknb  (Gocinylene) 

The  average  increase  in  the  boiling  point  for  the  successive  members  in 
the  series  (or  the  addition  of  O  H,),  as  follows  from  Warren's  results,  is  20® 
•6,  or  only  two-thirds  of  the  average  in  the  Naphtha  group.  Other  higher 
native  species  of  the  above  series  have  not  yet  been  clearly  defined. 

These  compouuds  are  made  members  of  the  Marsh-gas  or  Kaphtha  series  by  Pelouze  and  Cahours, 
who  write  the  formulas  as  foUows,  and  give  the  aunezed  speciflo  gravities,  vapor  densities,  and 
boiling  points: 


Formula^ 

Boiling  T. 

-OieHao 

174-9' 

^11  Has 

195-8 

"6i«H>4 

216-2 

via  Hae 

235 

G. 

Vapor  Density. 

Boiling  Temp. 

'QioHai 

0-767 

5040 

160"— 162' 

^IlH>4 

0766 

5-458 

180  —184 

-OiaHae 

0-776 

6972 

196  —200 

via  Hj» 

0-79-2 

6-569 

216—218 

Thej  also  add  the  compounds  614 Hso,  ^itHa-  Warren,  hj  his  superior  methods,  provei 
that  the  species  obtained  by  them  wore  not  pure  (L  c). 

Each  of  the  four  ethylene  compounds  above  mentionol  have  been  obtained  from  Rangoon  tar, 
besides  somo  species  of  the  Naphtha  group  (at  least  61  Hie  and  ^sHis),  traces  of  some  of  the 
Benzole  series,  and  also  naphthalin. 

The  usLmo piUoUum  is  from  virru,  pttch^  and  oleum,  oil,  analogous  to  petroleum;  asi^ pitiiuphal' 
turn,  from  the  Greek  for  pitch  and  osphatL 

The  word  maitha  is  from  the  Greek  f,a\Bn^  aofl  wax;  it  was  also  used  sometimes  for  a  mixture 
of  wax  and  pitch,  employed  for  making  the  surface  of  writing-tablets,  and  for  some  kinds  of 
cements.  Bat  PUny  (il  108)  describes  under  this  name  an  inflammable  mud  flowing  from  a  pool 
at  Samosata  in  North  Syria  on  the  Euphrates,  which  he  says  (ii.  109)  was  similar  in  nature  to 
naphtha ;  and  this  use  of  the  word  has  led  to  its  later  application  to  viscid  bitumens. 

Petroleum  in  cavities  in  crystals.  Davy,  m  his  examinations  of  the  fluids  in  crystals  (PhiL  Trans^ 
1822,  867,  and  postscript),  found  only  water,  except  in  the  case  of  quartz  from  Dauphiny.  The 
liquid  in  this  case  was  about  as  viscid  as  linseed  oil ;  brownish  in  color ;  became  solid  and  opaque 
at  13°  0.  (56"*  F.);  had  a  smell  resembling  naphtha ;  acted  like  a  flxed  oil  when  heated,  the  tem- 
perature of  ebullitiou  being  high ;  and  burned  with  flame,  producing  a  white  smoke.  The  cavity 
was  I  in.  across,  but  only  a  sixth  of  it  was  occupied  by  the  fluid.  Davy  made  his  investigations 
of  the  fluids  in  crystals  by  having  the  crystals  bored  through  to  the  cavity  by  a  lapidary,  and  was 
the  first  to  use  this  method. 

Petbolenb.  Boussingault  obtained  IVom  the  viscid  bitumen  and  asphalt  of  Bechelbronn  an  oil 
whicli  he  called  Petrolene^  and  announced  it  as  the  tiquid  ingredient  of  all  asphalt,  the  solid  one 
being  named  by  him  Asp?uUtene  (see  Asphaltum  ).  It  was  separated  by  heating  in  an  oil  bath  to 
a  temperature  of  300*"  G.  None  of  it  passed  over  at  a  temperature  below  100°  C.  He  obtamed 
for  its  composition  (Ann.  Oh.  Phys.,  Ixi.  141,  IxxiiL  442) : 

Carbon  87-36  8678  87-45  8698  (§)  88-4. 

Hydrogen       ll-9o  12-20  12-30  12-70  12-5. 

He  writes  for  It  the  formula  €10  H,e,  making  it  of  the  camphene  series,  B„  H,,-4.    It  boiled  at 
280^  G.    The  vapor  density  is  stated  at  9415,  or  "  double  that  of  oil  of  turpentine." 

There  can  be  no  doubt  that  the  petrolene  was  a  mixture  of  oils.  Warren  states  (priv.  contrib.) 
that  fVom  Boussingault's  data,  as  given  in  his  article,  the  vapor  density  should  have  been  8*49 
instead  of  9*415 ;  and  also  that  his  own  researches  on  various  hydrocarbon  oils,  including  the 
products  from  the  deBtructive  distillation  of  albertite,  lead  him  to  believe  that  petrolene  probably 
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ooDsists  maiDly  of  oils  of  the  EOiylene  series ;  that  Oi « H>»  would  have  for  its  boiling  point  295 '  C-, 
and  vapor  density  7*745 ;  but  that  the  liquid  is  made  up  of  oils  of  both  less  and  preator  density. 

The  Becholbroun  tar  and  that  simihir  from  Lobsann  (both  in  the  Dept  of  Bas-Rbiii,  France)  ar<« 
called  also  Mineral  Graisse  and  Graisse  de  Strasbourg. 

Volckel  has  subjected  a  viscid  bitumen  from  Travers,  near  Neufchatel,  to  distillation  in  iroii 
cylinders  (Ann.  Ch.  Phann^  Ixzxvii.  143,  1862),  and  obtained  the  following  as  his  suooes&ive 
results: 

0  H  Temp,  of  vaporizatloD.  G. 


1. 

87  56 

12-34=  99-90 

90'*  — 120' 

a 

0-784  at  16'  a 

2. 

87-69 

12-30=  99  89 

1*20  —150 

0-790 

8. 

87-31 

12-59=  99-99 

150  —180 

0-802 

4. 

87-34 

12-69  =  l(K)-03 

180  -200 

0-817 

6. 

87-48 

12-60=10008 

200  —220 

0-845 

6. 

87-40 

12-40=  99-80 

220  —250 

0-867 

The  analyses  afford  for  all  of  the  compounds  the  ratio  for  €^,  H,  6  :  10.  and  Toldcel  regards  them 
as  polymeres  of  i^n  H^ot  and  henoe  of  the  camphene  series  and  similar  to  petrolene  But  iof 
"Warren  observes)  with  such  a  mode  of  distillation  artificial  products  were  likely  to  have  be<D 
obtained,  and  among  them  benzole  or  naphthaiin ;  and  the  presence  of  either  of  these  oompouu<i5 
would  account  for  the  divergence  from  the  ethylene  scries. 

The  composition  is  compared  by  Volckel  to  Chat  of  oil  of  amber  (au  admitted  product  of  distHLi* 
tion,  and  not  native  to  amber).  Dopping  obtained  for  the  oil  of  amber  passing  over  at  '2 00'  (\. 
C  87-48,  87-32,  H  12*06,  11-98=99-54,  99-30.  The  ratio  for  e,  H,  is  5  :  8,  which  is  also  that  fo: 
ambiT  itself;  and  the  formula  is  i^io  H10,  or  that  arrived  at  by  Boussingault  for  his  petrolene. 

BOLID  Peteolenb.  The  asphalt  of  Peklenicza  (MurakozX  Austria,  affords  a  solid  piMtion,  solu- 
ble in  ether  and  hardly  at  all  so  in  alcohol  (in  this  respect  like  the  asphaltene  of  Boussin^rault , 
which,  according  to  Nendtvich  (Uaid.  Ber.,  iii.  271,  .fahrb.  G.  Keichs.,  vil  743),  has  the  sai.-i 
oomposiiion  with  petrolene. 

The  observations  thus  far  made  seem  to  point  to  a  Camphene  series  of  Hydrocarbons  as  cLar- 
acteristic  of  many  viscid  bitumens,  and  of  some,  if  not  many,  asphalts.  But  the  investig-uiiuss 
have  not  been  sufficiently  exact  to  sustain  satisfactorily  the  conclusion. 


PARAFFIN  GROUP. 

Wax-like  in  consistence ;  white  and  translucent.  Sparingly  soluble  in 
alcohol,  rather  easily  in  ether,  and  crystallizing  more  or  less  perfecth*  from 
the  solutions.  G.  about  0-85— 0*98.  Melting  point  for  the  followiuir 
species,  33°— 90°. 

General  formula  O^  H,n,  or  that  of  the  ethylene  series,  according  t«-» 
many  authoi's,= Carbon  85-71,  hydrogen  24-29=100;  O^  H,„^.,,  accordini: 
to  others.  The  peculiar  inertness  of  the  paraffins  with  regard  to  chemical 
combination  is  urged  by  Watts  and  Frankland  as  favoring  the  latter  formuk 
Whichever  the  series,  ihey  are  regarded  as  species  of  high  atomic  wciirlir, 
n  not  being  less  than  28.  The  diiferent  species,  varying  in  tlie  value  on*, 
vary  also  in  boiling  point,  and  other  characters,  'those  here  recogniztti 
have  not  been  studied  with  that  care  which  is  demanded  for  full  contideiia 
in  their  stated  composition,  or  in  their  purity  as  simple  species. 

Paraffins  occur  in  the  Pennsylvania  petroleum,  a  freezing  mixture  redn- 
3ing  the  temperature  being  sufficient  to  separate  it  in  crystals.  Al^<'  in 
the  naphtha  of  the  Caspian,  in  Rangoon  tar,  and  many  other  liquid  bitu- 
mens. It  is  a  result  of  the  destructive  distillation  of  peat,  bituminous  ei>al, 
lignite,  coaly  or  bituminous  shales,  most  viscid  bitumens,  wood-tar  (frorc 
which  it  was  first  obtained  by  Reichenbach),  and  many  otlier  substaiicei 
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The  name  is  from  the  Latin  parwm^  lUUe^  and  ajmie,  alluding  to  the 
feeble  affinity  for  other  substances,  or,  in  other  words,  its  chemical  indif- 
ference. 

778.  URPETHTTE.    Part  of  Ozocerite  (fr.  Urpeth  CoUiery)  J.  R  W,  Johnston,  PhO.  Mag.,  IIL 

xil  389,  1838.    Urpethite  Dcma. 

Consistence  of  soft  tallow.  G. =0-886,  Johnston.  Color  yellowish- 
brown  to  brown.  '  Adheres  to  the  fingers,  and  stains  paper.  Melting 
point  39  ^^  C.     Soluble  readily  in  cold  ether. 

Oomp.— Analjsia:  Johnston  (L  c.) : 

Carbon  85-83  Hydrogen  14-11=100. 

Ethereal  solution  brown  by  transmitted  light,  but  with  a  greenish  opalescence  by  reflected , 
deposits  the  wax  in  brown  flocks.    Melts  at  39 "^  C.  to  a  yellow-brown  liquid. 

Obs. — Constitutes  about  four-fifths  of  the  Urpeth  Colliery  ozocerite,  and  is  separated  firom  the 
latter  through  its  solubility  in  cold  ether.  The  crude  wax,  as  found,  was  soft  enough  to  be 
kneaded  in  the  fingers ;  had  a  greasy  feel,  and  gave  a  greasy  stain  to  paper ;  was  subtransparent ; 
Df  a  brownish-yellow  color  by  transmitted  light,  but  yellowish-green  and  opalescent  by  reflected ; 
and  had  an  odor  slightly  fatty,  which  was  stronger  when  melted.  It  occurred  in  cavities  near  a 
fault  in  the  coal  measures,  and  part  in  the  solid  sandstone. 

Laurent  obtained  a  variety  of  parafUn  b^  the  dry  distillation  of  the  bituminous  shale  of  Autuu, 
Brhich  mdLed  cri  33"  C,  was  very  soluble  in  other  and  insoluble  in  alcohol,  and  which  consisted  of 
Jarbon  85*746,  hydrogen  14'20O= 99-946.  It  may  be  identical  with  the  above.  It  is  quite 
probable  that  the  urpethite  obtained  by  Johnston  was  not  free  from  mixture  with  the  second 
paraffin  separated  by  him  from  the  Urpeth  mineral  by  moans  of  boiling  ether,  which  is  here 
eferred  to  ozocerite  (p.  732);  and  such  a  mixture  might  account  for  the  divergence  of  the  melting 
x)int  from  that  of  Laurent's  paraffin.  Taking  So*"  C.  as  the  true  melting  point,  the  several  paraffins 
lere  described,  urpethite,  hatchettite,  ozocerite,  Johnston's  Oiird  from  the  Urpeth  wax,  and  zietri- 
rikite,  have  nearly  a  common  difference  in  melting  points  of  13°— 17".  the  temperatures  being 
•espectively  33%  46%  60%  73"  90°.  The  mean  difference  is  about  14  ;  this  would  make  the 
nelting  points  33%  47%  61%  75%  89% 

119,  MATOHEmm,  Hatchetine  (ft,  Merthyr-Tydvil)  Conybeare,  Ann.  PhiL,  i.  136,  1822. 
Mineral  Adipocire,  Mountain  Tallow  (fr.  Loch  Fyne),  Brande,  Ed.  Pha  J.,  xi.  1824.  Hatchetine 
(fr.  Glamorganshire)  J.  F,  W.  Johnston,  PhiL  Mag.,  IIL  xii.  388. 

In  thin  plates,  or  massive.  Reported  as  sometimes  occurring  as  large 
crystals  in  fresh  specimens. 

H.  like  that  of  soft  wax.  G. =0*916,  Johnston  ;  0-983,  fr.  Loch  Fyne, 
ifter  melting  and  excluding  air  bubbles,  Braiide ;  0*608,  same  before  melt- 
n^,  id.  Lustre  slightly  glistening  and  pearly.  Color  yellowish- white,  wax- 
rellow,  ffreenish-yellow  ;  blackens  on  exposure.  Subtransparent  to  trans- 
iicent ;  out  opaque  on  exposure.  Feel  greasy.  Without  odor.  Melting 
K)int  46°  C,  fr.  Merthyr-Tydvil,  Johnston  ;  47°  C,  fr.  Loch  Fyne,  Brande. 
^oLirizes  light  in  patches,  lirewster. 

Comp.,  etc. — Ratio  of  G,  H=nearly  1  :  1,  from  Johnston^s  analysis,=CSarbon  85*55,  hydrogon 
4-45=100.    Analysis  :  Johnston  (I  c.) : 

Glamorganshire        Garhon  85*91        Hydrogen  14*62 =100-53. 

Very  sparingly  soluble  in  boiling  alcohol,  and  precipitated  from  the  solution  on  cooling.  Also 
olable  sparingly  in  oold  ether,  and  more  largely  in  boiling ;  and  from  the  latter  depopited  in  a 
laf^s  of  minute  flbre><«  or  prisms.    After  repeated  boiling  with  ether  there  remains  only  a  minute 
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portion  undissolved,  mized  with  particles  of  charcoal  derived  from  the  blackened  surface  of  the 
specimen.  Charred  and  decomposed  bv  concentrated  and  boiling  sulphuric  acid.  No  apparent 
change  in  boiling  nitric  acid.  Conybeare  (h  c,  1822)  stated  that  the  Merthyr-Tydvil  hatcbetilie 
*•  inelts  in  warm  water  under  lUt"  F.,  whereas  true  bitumen  does  not  in  boiling  water ;  "  and  tbia 
loose  remark  is  the  only  ground  for  the  statement  that  76*6°  0.  is  the  melting  point  of  one  variety 
of  the  mineral. 

Obs.— From  the  crevices  of  iron-stone  septaria,  and  often  in  geodes  containing  also  quaru 
crystals,  in  the  coal-measures  near  Merthyr-Tydvil  in  Glamorganshire  (and,  Johnston  adds,  in 
some  of  thp  midland  counties  of  England);  also  in  a  bog  on  the  borders  of  Loch  Fyne  m 
Argyleshire,  Scotland.  The  latter  has  not  yet  been  analyzed.  Also  reported  from  Bossitz  in 
Moravia  (Jahrb.  G.  Beichs.,  1854^  898),  in  the  Segen  Gottes  mine,  with  spherosiderite,  as  a  thin 
coating  on  caldte,  having  H.=l,  G.=0  892,  Patera. 

This  species  (or  at  least  the  bog  variety  from  Loch  Fyne)  is  probably  identical  witli  the  kind 
of  paraffin  that  fuses  at  45" — 47*"  C. ;  and  which  has  been  obtained  by  the  destructive  distillation 
of  Bogliead  coal  and  peat,  and  from  other  sources.  Anderson  obtained  in  his  analyses  of  this 
paraffin: 

0  H  Melting  T. 

1.  From  Boghead  cool,  crysL  85-1  151— 15-3        455° 

2.  **  *'  **     granular       85-0— 85-3      15-4  62 

3.  From  peat  (1)85-09  15*10  46*7 

The  Boghead  coal  (from  Boghead  and  Torbane  Hill,  near  Bathgate  in  Linlithgowshire)  affords 
on  destructive  distUlktioB  a  very  large  amount  of  different  oils  and  paraffin,  70  p.  a  of  the  dried 
mass  being  volatile.    See  Batuvillite  beyond  (p.  742). 

Named  after  C.  Hatchett 

780.  OZOOERITE.  Part  of  Native  Paraffin.  Ozokerit  (brought  by  y.  Meyer  fir.  SUnik, 
Moldavia)  Olockerj  Schw.  J.,  Iziz.  215,  1833;  Mdgnu8y  Ann.  Ch.  Phys.,  Iv.  217,  1834.  Ore 
fossile  i^.    Erdwachs  Germ. 

Like  WBX  or  spermaceti  in  appearance  and  consistency. 

G.=0'85— 0*90.  Colorless  to  white  when  pure;  often  leek-green,  yel- 
lowish, brownish-yellow,  brown  ;  and  when  brown  sometimes  greenish  by 
transmitted  light.  Often  having  a  greenish  opalescence.  Translucent 
Greasy  to  the  touch.     Fusing  point  56°  to  63°  C. 

Oomp.,  etc — ^The  original  ozocerite,  from  Slanik  in  Moldavia,  as  described  by  Glocker  (L  cl^ 
and  Arsb.,  1884,  208),  was  wholly  soluble  in  ether,  and  gave  a  yellow  solution ;  also  soluble  in  ©1 
of  turpentine  and  naphtha;  and  a  little  soluble  in  boiling  alcohol  G.  of  the  mass  0'955,  Glocker; 
^t'^b:\  Schrotter.    Melting  point  62°  C,  Schrotter. 

The  muieral  wax  of  Urpeth  Colliery,  after  the  separation  of  what  was  soluble  in  cold  ether  'see 
Ubpethitb,  p.  731),  afforded  Johnston  (1.  c.)  another  portion  through  its  solubility  in  boiling  ether; 
and  this  is  apparently  identical  with  true  ozocerite.  While  soluble  in  boiling  ether  it  is  sparinglr 
so  in  boiling  alobhoL  As  obtained  from  the  ether  solution  it  was  yellow,  and  had  Uie  consistence 
of  soft  wax. 

A  kind  from  Boryslaw  in  Galicla,  examined  by  Hofst&dter  (Ann.  Ch  Pharm.,  xcL  326,  1 8d4\ 
resembled  ihe  preceding  in  its  appearance,  but  was  darker  colored,  being  blackish-browu ;  in  thin 
pieces  reddish-brown  to  leek-green  by  transmitted  hght;  G. =0*944;  melting  point  60\  By 
fractional  crystallization  it  was  separated  into  parts  varying  in  fusil^ility  fVom  GO''  to  65"  5  C. 
That  from  Truscawitz,  Gahcia,  examined  by  Walter  (J.  pr.  Oh.,  xxii.  181)  appears  to  be  similar. 

Analyses:  1,  Schrotter  (Baumg.  ZS.,  iv.  2,  18:^6,  BibL  Univ.  de  Geneve,  iiu  184,  18:$a>;  % 
Johnston  (L  c.) ;  3,  Walter  (1.  o ) ;  4^  5,  Hofstadter  (1.  a) : 

C  H  Melting  T.  BoiUngT.  G. 

1.  Slanik  84-43  13-69=9812  62"— 63*  0.        210°    0*953  Schrottei 

2.  TurpethO.               86*80  14*06=100  86  68                         ?  Johnston. 
8.  Truscawitz,  crude    84*62  14*29=98-91  59  ov.  300  Walter. 

4.  Boryslaw,   A.  84-94     14-87 =99*81  61  0-944    Hofstadter. 

6.        "  B.  85*78     14*29=100-07        65*5  HofBt*lter. 

The  A  of  Hofstadter  was  the  portion  separated  by  fractional  crystallization  which  had  61'  GL  ai 
^e  melting  point,  and  the  B  that  which  bad  for  this  point  65*5**. 
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The  aboTO  results  agree  dosoly,  and  probably  the  ozocerite  in  the  specimens  examined  was  but 
little  impure  fVom  mixture  with  other  paraffins. 

Uormann  has  described  a  wax-like  mixture  fVom  seams  in  a  rock  in  the  yicinitj  of  Lake  Baika' 
which  he  calls  Baiketik  (J.  pr.  Ch.,  Ixxiii.  230).  About  60'18  p.  c.  of  it  was  soluble  in  boiling 
alcohol,  lOU  parts  dissolving  1 ;  and  this  portion  appears  to  be  ozocerite.  It  was  tasteless  and 
inodorous;  melting  point  09°  C, ;  G.=:U'9i>.  The  rest  (2y8<i  p.  c.)  of  the  baikeriie  consisted 
ass  foUovrs:  7*C2  wax-like  substance  insoluble  in  alcohol;  32*41  viscid  resin;  0*39  earthy  impuri- 
ties. 

The  same  compound  has  been  obtained  from  mineral  coal,  peat,  and  petroleum,  mineral  tar, 
etc,  bj  destructive  distillation.  The  following  are  examples :  1,  Anderson  (Rep.  Brit.  Assoc., 
18dG,  J.  pr.  Uh.,  Ixxii.  379);  2,  Hofstadter  (L  c): 

G  H  Melthig  Point 

1.  Rangoon  Tar  86*  15        15-29= 100*44        61'  Anderson. 

2.  From  Bitum.  shale,  Bonn.    bGltf         14-36=100*52        QV         Hofstadter. 

Ozocerite  occurs  at  each  of  the  localities  mentioned,  in  beds  of  coal,  or  associated  bituminous 
deposits ;  that  of  Slanik,  Moldavia,  beneath  a  bed  of  bituminous  clay  shale ;  in  masses  of  some- 
times 80  to  Ijo  lbs.,  at  the  foot  of  the  Carpathians,  not  far  from  beds  of  coal  and  salt;  that  of 
Boiyslawin  a  bituminous  clay  associated  with  calciferous  beds  in  the  formation  of  the  Carpathians, 
in  masses.  Reported  also  from  near  Gaming  in  Austria ;  in  Transylvania,  near  Moldavia,  in  the 
Carpathian  sandstone ;  at  Uphall  in  Linlithgowshire. 

Named  from  o{to,  IsmeUy  and  «r;<«dk,  wax,  in  allusion  to  the  odor. 

781.  ZIETRI81K1TJU.  Cire  fossile  de  Moldavie  Magnus^  Ann.  Ch.  Phys.,  Iv.  217,  1883. 
Ozockerite  (fr.  Zietrisika)  Malaguti,  C.  R.,  Iv.  410,  1837,  Ann.  Ch.  Phys.,  IxiiL  390,  Pogg.,  xliii 
147.    Zietrisikite  Dana. 

Like  ozocerite  in  nearly  all  physical  characters. 

Hardness  like  that  of  beeswax,  or  harder.  G.=0'9;  0*946,  Malaguti. 
Color  brown.  Melting  point  90°  0. ;  82°— 84°  in  the  crude  or  impure 
mineral.     Insoluble  in  etlier. 

Oomp.,  Var.,  etc. — The  almost  complete  insolubility  of  this  fossil  wax  in  ether  distinguishes 
it  decisively  from  ozocerite. 

1.  Magnus,  who  made  the  first  examination  of  the  fossil  wax  brought  by  v.  Meyer  fh)m  Slanik. 
Moldavia,  appears  to  have  had  a  dill'orent  substance  in  hand  from  that  examined  by  Glocker  (by 
whom  ozocerite  was  named)  and  by  Sclirotter,  as  he  states  that  only  a  very  little  of  it  was  dissolved 
by  alcohol  or  ether,  and  the  rest,  after  the  action  of  these  solvents,  was  eroded  with  holes,  show- 
ing  the  presence  of  insoluble  and  soluble  coustituents.  The  insoluble  was  soluble  in  oil  of  turw 
pentine,  and  of  this  part  the  melting  point  was  82'',  and  the  composition  as  given  below. 

2.  The  wax  from  Zietrisika,  Moldavia,  examined  by  Malaguti,  is  regarded  by  him  as  identical 
with  that  of  Magnus.  It  was  foliated^  conchoidal  in  fracture,  peariy  in  lustre,  deep  red-brown  in 
oalor  with  a  greenish  reflection,  but  in  very  thin  pieces  brown,  and  a  little  harder  than  beeswax. 
It  was  very  slightly  soluble  in  alcohol  or  boiling  ether,  and  very  soluble  in  oil  of  turpentine  and 
naphtha,  with  no  action  from  alkalies  or  cold  sulphuric  acid.  It  melts  at  84"  C,  and  boils  at 
above  300''.  On  subjecting  it  to  boiling  alcohol,  a  small  portion  was  dissolved,  whose  melting 
poiat  was  75* ;  by  a  second  treatment  another  portion  was  obtained,  having  for  the  melting  point 
78'' ;  and  at  the  fourth,  the  portion  dissolved  was  found  to  have  the  same  melting  point  as  that 
of  Uie  undissolved  mass,  which  was  90°.  This  then,  which  he  calls  broum  ozocerite,  appears  to 
be  the  point  of  fusion  of  the  true  zietrisikite,  and  this  alone  was  analyzed;  as  the  rest,  his  yellow 
OBocerite,  he  says,  "  est  un  melange,  j'ai  juge  inutile  d'en  faire  I'analyse." 

Analyses:  1,  Magnus  (L  c);  2,  3,  Malaguti  (L  c.): 


0 

H 

Melting  T.      Boiling  T. 

1.  Moldavia 

84-61 

15-30=99-91 

82"  0. 

Magnus. 

2.  Zietrisika,  Mold. 

84-58 

14-22=98-76 

90           Above  300°  0. 

MalagutL 

8.         »* 

84-78 

14-37=99-16 

90                     " 

Malaguti. 

The  wax  from  Zietrisika,  in  Moldavia,  occurs  in  large  masses,  and  under  similar  circumstaucei 
with  that  of  Slanik. 

f  81A.  Johnston,  in  his  examination  of  the  Urpeth  Colliery  wax  (see  Ubpsthite  and  Ozocerttb), 
•ftfir  separating  by  ether  ^first  oold,  and  then  boiling)  about  five-sixths  of  the  mass,  obtained  for  the 
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romaiDing  sixth  a  (hird  portion,  almost  insoluble  in  ether,  having  G.=  0*955;  color  dark  brown 
consistence  like  that  of  wax;  melting  point  73^*  0.,  and  boiling  point  above  260**  C.    It  may  be 
identical  witii  the  above,  but  its  molting  point  would  imply  tiiat  it  was  distinct    He  obtained 
for  its  com  position  G83*81,  II  13*65  =  97  '40. 

781B.  Neft-oil  (Naphtdachil,  Ndphatil,  Jahrb.  Min.  1846,  84.  Naphthadil  Kenng.,  Ueb,  1544- 
'49,  254.  Neftdegil  Herm,^  J.  pr.  Oh.,  Ixxiii.  220.  Neft-^  Fritzache,  ib.,  »2 1 ).  A  very  abundant 
material  in  the  naphtha  region  on  Tscheleken  I.,  in  the  Caspian.  It  is  a  mixture  of  paraffins  and 
a  rosin,  but  appears  to  be  most  nearly  related  to  zietrisikite.  G-. =0-956;  color  chocolate-brotm; 
melting  point  75"*  C.  Hermann  found  66  p.  c.  of  a  wax-like  substance  insoluble  in  alcohol  and 
18  p.  Q.  of  another  soluble  in  alcohol,  besides  i:v33  p.  a  of  a  resin.  In  ether  a  large  part  wa:^ 
insoluble;  and  this  portion  may  be  identical  with  the  zietrisikite,  or  the  insoluble  paraffin  from 
the  Urpeth  wax  (p.  731). 

78 IC.  Pyropissite  Kenng.,  Ueb.  I850-*51,  148.  Kenngott  has  thus  named  an  earthy,  friable, 
coaly  substance,  of  grayish-brown  color,  and  without  lustre,  and  having  Gr.=0-49S— U'522,  which 
forms  a  layer  6  to  9  in.  thick  in  brown  coal  at  Weissonfels,  near  Halle.  It  is  a  mixture  of  species 
instead  of  a  mineral,  and  has  not  yet  been  properly  investigated.  A  small  part  is  soluble  in 
alcohol,  especially  in  boiling,  and  this,  precipitated  by  adding  water,  is  a  wax- like  substancp, 
paraffin-like  in  aspect  But  whether  true  paraffin,  or  whether  an  oxygenated  wax,  related  to 
geocerite  (a  specien  derived  from  a  similar  earthy  brown  coal  from  Gtorsterwitz,  near  Weiasenfels), 
has  not  been  Ascertained.  It  melts  easily  to  a  pitch-like  mass,  and  henoe  the  name,  from  vvp,  jirt. 
and  iriaaa,  pitch.  It  ajQbrds  62  p.  a  of  paraffin  on  dry  distillation.  On  the  composition  of  the  related 
Gersterwitz  earthy  coal,  see  pp.  757,  758;  also.  (7.  Karaitn,  ZS.  G.,  ii.  71.  And  for  other  papers 
on  a  similar  material  from  Helbra,  between  Mansfeld  and  Bisleben,  see  Voiyt,  Brennbarer  Fossil 
fr.  Helbra,  Vers.  Gesch.  Steinkohle,  etc,  188,  1802,  J.  d.  M.,  xv.  77.  l>04;  G.  Heine,  id.,  Jahrb. 
Min.  1845,  149.  Such  coals  are  sometimes  called  Paraffin  coal,  and  in  Geripan  Wackskohle. 
Kenngott  refers  here  also  an  earthy  brown  substance  from  Mettenhcim,  which  melts  aimilariy  to 
an  asphalt-like  substance ;  no  other  evidence  of  identity  is  stated.  It  occurs  incriiMtiug  massive 
limestone. 

782.  EliATBRim.  Subterranean  Fungus  {fr.  Derbyshire)  Liaier,  Phil.  Trans.,  1673.  Elastic 
Bitumen.  Mineral  Caoutchoua  Bituihe  ^lastique  Ddamitk,,  J.  de  Phys.,  xxxi.  31,  ]7^T. 
Elastic  Bitumen  HaicheUj  Linn.  Trans.,  iv.  146,  1797.  Klastiches  Erdpech  Klapr.,  Beitr.,  iii.  107, 
1802.    Elastisches  Erdharz  Germ,    Elaterit,  Fossiles  Erdharz,  Haxmn^  Handb.,  L  87,  1813. 

Massive,  amorplioiis. 

G.=0'905— 1"233,  fr.  Derbyshire.  Soft,  elastic,  sometimes  adhering  to 
the  lingers  (a) ;  also  moderately  soft  and  elastic ;  much  like  india-mbber  (J) ; 
and  occasionally  hard  and  brittle  (c),  imbedded  in  the  softer  kinds.  Color 
brown,  usually  dark  brown.  Sub  translucent;  sometimes  dark  orange-red 
by  transmitted  light. 

Comp.,  etc. — Johnston  analyzed  the  three  kinds,  a^ltC^  separately.  Ho  mentions  the  actioo 
of  ether  only  on  the  &,  from  which  it  separated  but  18  p.  a  of  the  mass;  and  tlie  two  analyse! 
given  are  those  of  the  undissolved  material    Analyses : 


C 

H 

1  (a) 

86-474 

18-283=98-757. 

2  (6) 

84-386 

12-576=9G-961. 

8(&) 

83-671 

12  535=96-206. 

4  (c) 

85-958 

12-342=98-300. 

6(c) 

86-177 

12-423=98-600. 

Ho  states  that  the  loss  in  a  and  c  may  be  partly  or  wholly  oxygen,,  and  that  in  the  case  of  c,  u 
the  insoluble  residue,  3— 8-8  p.  a  is  oxygen.  He  thus  leaves  the  constitution  of  elateritc  in 
doubt.  It  appears  to  be  partly  a  carbohydrogon  near  ozocerite,  and  partly  an  oxygenated  insolu- 
ble material.  Mr.  Henry,  Jr.,  found  36  to  40  p.  a  of  oxygen  (J.  de  Ch:  M<Sdicale,  l  18):  but  his 
results,  as  Johnston  observes,  are  evidently  untrustworthy. 

It  is  found  at  Castleton  in  Derbyshire,  in  the  lead  mine  of  Odin,  along  with  lead  ore  and  cakite, 
in  compact  reniform  or  fungoid  masses,  and  is  abundant    AlsQ  reported  fWxn  St  Bernard's  Wel^ 
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near  Edinburgh:  Chapel  quarries  in  Fifeshire ;  a  coal  mine  at  ^ontrelaifl,  at  the  depth  of  230  feet; 
and,  according  to  Hausmann  (Haudbuch,  iil  273),  at  Neufohatel,  and  on  the  island  of  Zante.  A 
similar  material  in  external  characters  has  been  met,  with  at  Woodbury,  Ct. 

783.  Settuno  Stones  Resin  (New  Mineral  Resin  (fr.  Settling  Stones)  J.F.W.  Johnston^  Edinb. 
J.  ScL.  II.  iv.  122,  1831,  PhU.  Mag.,  III.  xiv.  88,  IS'^O.  Elaterite?)  In  the  form  of  drops,  more  or 
less  rounded,  or  flattened,  as  if  once  fluid  or  soft,  and  found  incrusting  the  rocky  walls  of  a  vein  at 
an  old  lead  mine  in  Northumberland,  known  by  the  name  of  Settling  Stones,  resting  on  and  occa- 
sionally covered  by  caldte  and  pearl  spar ;  the  rock  is  the  Mountain  limestone  (Subcarboniferous). 
It  is  hard,  brittle  under  the  hammer,  but  difScult  to  reduce  to  powder;  G  =1*16— 1*54;  colot 
from  pale  yellow  to  deep  red;  a  pale  green  opalescenoe ;  does  not  meU  at  205°  0.  Bums  in  the 
flame  of  a  candle.    Very  slightly  acted  upon  by  alcohol 

CoMP.,  BTO. — 0.  ratio  for  #,  H=nearly  2  :  3  (?) ;  an  analycis  affording  Johnston  (L  c.) : 

Carbon  85-133        Hydrogen  10*853        Ash  8-256=99-242. 

But  Johnston  adds:  ''It  is  therefore  doubtful  whether  QUs  resinoid  substance  confains  oxygen  or 
S0C  It  may  be  only  an  impure  carbo-hydrogen."  It  is  very  slightly  acted  upon  by  alcohol. 
Gives  empyreumatic  products  when  fused  in  a  closed  tube.    It  has  dose  relations  to  elaterite. 


FICHTELITE  GROUP. 

The  Fichtelite  gronp,  according  to  the  analyses,  belongs  to  the  Camphene 
series  of  hydrocarbons,  the  general  formula  for  which  is  On  H2 1 


616 


Petrolene,  or  more  correctly  the  petrolene  group  of  oils,  has  been  referred  to  the  Camphene 
series ;  and  should  constitute  a  group  preceding  the  Fichtelite  group,  if  the  analyses  were  made 
CD  pure  npedes,  and  are  to  be  credited.    See  p.  729. 

784.  FIOHTEIilTS.  Tekoretiu  Ibrchh,^  Vid.  Selsk.  Afh.  Copenh.,  1840,  J.  pr.  Oh.,  459,  1840 
Fichlclit  BromeiSf  Ann.  Ch.  Pharm.,  xxzvii.  304,  1841 ;  T.  K  Clark,  Ann.  Oh.  Pharm.,  dii  236; 
1857,  Am.  J.  Sd.,  II.  xxv.  164. 

Monoclinic.  6^=53^,  /  A  7=83°  and  97°  ;  I A  U 
=131°  30',  0  A  i-i=127°,  O'A  l-i=105°,  i-i  A  l-i 
=128°,  Clark.  Crystals  lengthened  in  the  direction 
of  the  orthodiagonal. 

H.=l.  Lustre  somewhat  creasy.  Color  white. 
Translucent.  Brittle.  Without  taste  or  smell. 
Distils  over  without  decomposition.  Solidifying 
temperature  36°  C.  Easily  soluble  in  ether ;  less  so 
in  alcohol. 


\       0     / 

1               U               I 

/             \ 

Oomp.,  Var.,  etc.— Batio  of  6,  H=6  :  8=Carbon  88*35,  hydrogen  W'W.    Analyses :  1,  Bro- 
meis  (L  c) ;  2,  Olark  (1  &) ;  3,  Forchhammer  (L  c) : 


0 

H 

Melting  T. 

Boiling  T. 

1.  Redwitz        87*95 

10^0=98-65 

46- 

Bromeis. 

2.       "           (f)  871« 

12*86  =  99-99 

46 

above  320° 

Clark. 

3.  Tecoretin        85*89 

12-81  =98-70 

46 

360 

Forchh. 

Decomposed  by  anhyd  3U8  snlphnric  add ;  also  by  heated  filming  nitric  acid ;  soluble  in  cold 
nitric. 

Olark,  after  a  revision  6f  the  investigations  on  fichtelite  and  the  related  resins,  condndes  that 
there  is  no  donbt  of  the  identity  of  the  substance  analyzed  by  him  witih  Bromei8*s  fichkUte,  aad 
deduop'  the  empirical  formula  6*  H^ 
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Tlic  mluoral  oc«:^u?s  ia  t!io  form  of  shining  scales,  flat  crystals,  and  thin  layers  between  the 
lings  of  growth  and  throughout  the  texture  of  pine  wood  (identical  in  species  with  the  modem 
Pinus  sylvestris)  from  ptat  beds  in  the  vicinity  of  Rcdwitz,  in  the  Fichtelgcbirge,  North  Bavam. 
The  crystals  described  by  Clark  (f.  616)  were  obtained  artificially  by  means  of  ether  and  alcohol 

An  oily  suDsianito  was  extracted  by  Schrotter  by  means  of  ether  from  wood  of  the  same  peat 
bed  which  afibrded  the  fichtclite ;  and  this  solution  yielded  two  substances,  one  of  which  wbi 
an  oil,  regarded  by  him  as  identical  with  flchi elite  in  ratio;  it  gc\e  on  ani: lysis,  Garlion  88*58, 
hydrogen  1 1*34= 09 -4 'J.     The  ether  substance  was  crystallized  and  contained  oxygen. 

Tecoretin  was  obtained  from  pine  trees  of  the  same  species  in  marshes  near  Holtogard  in  Den- 
mark. Tlie  resin  from  the  wood,  first  observed  by  Steenstrup,  was  found  by  Forchhammor,  after 
dissolving  it  in  boiling  alcohol  to  contain  two  substances  crystallizing  from  the  solution  at  differ- 
ent temperatures  The  fecoreiin  was  the  least  soluble  of  the  two,  or  that  which  cr3'stallized  oat 
first  (the  other  was  his  phyUortUn^  see  p.  737):  its  crystallization  was  vienoclinic^  and  its  fusing 
point  45°.  From  the  analysis  Clark  writes  the  empirical  formula  6  U* ;  but  states  that  the 
mineral  resembles  fichtelite  in  every  other  respect. 

786.  HARTTTB.    Hartit  Haid.,  Pogg.,  Uv.  261,  1841.    Branchite  Savi,  Cimento,  I  842.  Jahrh 

Min.  1842,  469. 

MonocHnic.  Resembling  fichtelite  in  crystalline  form,  lustre,  color, 
translucency,  and  the  reactions  with  alcohol,  ether,  and  the  acids.  But 
melts  at  74*^-75°  C.     Boiling  temperature  very  high. 

Oomp.)  etc.— Ratio  of  6,  H=12  :  20=Carbon  87*8,  hydrogen  ]2'2.  Analyses:  1.  Schrotter 
(Pogg.,  lix.  37);  2,  Piria  (Cimento,  I  346,  Jahresb.  1855,  984): 


0 

H 

1.  HartUe 

87-47 

1204=99-51  Scnrottei;. 

2.  Branchite 

87-0 

13-4=100-4Pina. 

Pirla's  analysis  corresponds  nearly  with  the  ratio  9:16. 

Obs. — HarUle  is  found  in  a  kind  of  pine,  like  fichtelite,  but  of  a  different  spedes,  the  Paui 
aoerosa  Unger,  belonging  to  an  earlier  geological  epoch.  It  is  fVom  the  brown  coal  beds  of  Obci^ 
hart,  near  Gloggnitz,  not  far  from  Vienna.  Reported  also  from  Rosenthal  near  Koflach  in  Styria, 
and  Fravali  in  Carinthia.  It  occurs  among  the  layers  or  tissues  of  the  wood,  and  also  in  clefts 
in  the  coal  or  lignite. 

Branchite  is  colorless  and  translucent,  with  G.=  1*0442,  and  comes  from  the  brown  ooal  of  lit 
Vaso  in  Tuscany.     It  is  soluble  in  alcohol,  like  hartite. 

786.  DINITE  Msneghini  (Gaz.  Med.  Italiana,  Fironze,  Toscana,  July,  1852).  Occurs  as  an 
aggregation  or  druse  of  crystals ;  cleavage  none ;  with  the  appearance' of  ioe,  but  with  a  yellow 
tinge  due  to  a  foreign  substance.     Inodorous :  tasteless ;  fragile,  and  easily  reduced  to  powder. 

Insoluble  in  water ;  little  soluble  in  alcohol,  very  soluble  in  ether  and  in  sulphuret  of  carbon. 
The  ethereal  solution  on  standing  deposits  large  crystals  of  the  dinite.  Fuses  with  the  warmth 
of  the  hand ;  heated  in  a  close  vessel  distils  over  without  undergoing  any  sensible  decomposition. 
When  melted  it  looks  like  a  yellowish  oil ;  crystalliises  in  large  transparent  crystals  on  coolinf?. 

From  a  lignite  deposit  at  Lunigiana,  Tuscany,  where  it  was  found  by  Prof.  Dim. 

787.  IXOLYTE  (Txolyt  ffaid.,  Pogg.,  Ivi.  345,  184'2).  Amorphous.  a  =  l.  a.=l-OOS. 
Lustre  greasy.  Color  hyacinth-red.  Pulverized  in  the  fingers,  it  becomes  ochre-yellow  and  yel- 
lowish-brown. Thin  fragments  subtranslucent.  Fracture  imperfect  oonchoidal  in  the  pvirer 
varietieH. 

Softens  at  76°  C,  but  is  still  tenacious  at  100°  C,  whence  the  name,  from  c^oc,  gluey^  Wte  hmBime^ 
and  Au(.i,  to  dissolve 

This  species  is  said  to  resemble  hartite,  though  differing  in  the  temperature  of  fusion  and  other 
characters  It  occurs  in  a  coal  bed  at  Oberhait,  near  Gloggnits ;  pieoes  somettmea  half  an  indi 
thick,  aasooiated  with  hartite. 


Digitized  by  VjOOQIC 


8IHPLE   HYDR00AEB0N8.  737 


BENZOLE  GROUP. 

Oily  flnids  at  the  ordinary  temperature.  General  formula  On  H2n_«. 
Soluble  in  alcohol  and  ether.  Tne  species  observed  in  nature,  which 
include  all  those  known  of  the  Benzole  series,  are  the  following : 


0 

H 

G. 

Boiling  T. 

788.  Bbnzolb 

e.  He  =92-31 

7-69=100 

0-85  at 

15-5" 

0. 

82- a 

789.  TOLUOLB 

€,  H,  =91-30 

8-70=100 

0-88  at 

6 

111 

790.  Xtlolb 

€.  H,o=90-67 

9-43=100 

0-86  at 

19 

189 

791.  GUMOLI 

€»   H,  a =90-00 

1000=100 

0-87 

148 

792.  Ctmolb 

eioHM=89-55 

10-45=100 

0-86  at 

14 

176 

W.  de  la  Bue  and  H.  Miiller  detected  in  1 856,  in  Rangoon  tar,  the  first  three  of  the  above 
species,  with  another  designated  pseudocumole  (isocumole).  In  1860  Bussenius  and  Eisenstuck 
(Ana.  Ch.  Pharm.,  czill  161)  announced  zylole  as  present  in  the  petroleum  of  Sehnde  in  Hahover  ; 
and  the  same  year  (ib.,  cxy.  19)  Pebal  and  Freund  detected  all  the  above  five  species  of  the  series 
in  the  naphtha  of  Boroslaw  m  Galicia.  Warren  and  Storer  also  (Mem.  Am.  Ac.  Boston,  iz.  216) 
have  detected  zylole  and  "  isocumole  "  in  the  Rangoon  tar.  None  of  the  series  were  detected  by 
Pelouxe  and  Cahours  in  the  Pennsylvania  petroleum. 

These  oils  are  produced  in  the  destructive  distillation,  at  high  temperatures,  of  bituminous 
coals,  fatty  aubstanoes,  eta 

793.  EONUTB.  (Fr.  Uznach)  Kraus,  Fogg.,  zliij.  141,  1838.  Konlit  (fr.  ib.)  SchrotUsr,  ib.,  liz. 
87,  1843;  (fr.  Bedwitz)  v.  TrommsdoriS;  Ann.  d.  Pharm.,  xzi.  126.  Konleinit  Eausm.^  Handb., 
1487,  1847  ;  KermgoU,  Ber.  Ak.  Wien,  xiv.  272,  Min.  d.  Sohweiz,  419,  Leipzig,  1866. 

In  folia  and  grains ;  amorphous  ;  stalactitic. 

Soft.  G.=0*88,  Trommsdorff.  Color  reddish-brown  to  yellow.  Melt- 
ing point  114°  C,  Kraus ;  lOTjr'',  Trommsdortt*.  Distils  at  200°,  undergoing 
decomposition  at  the  same  time,  and  leaving  a  brown  residue.  Very 
slightly  soluble  in  cold  and  hot  alcohol ;  mucn  more  soluble  in  ether ;  the 
latter  solution  aflbrding  wax-like  folia. 

Oomp. — Ratio  of  O,  H=l  :  1 ;  n(6eH«)  or  a  polymere  of  benzole.  Fritzsche  makes  the 
fonnula  e,BH,8=S(eaH«).  (Bull  Ac  St.  Pet.,  iii.  88,  1860.)  Analyses:  1,  Eraus  (I  a);  2, 
V.  Trommsdorff  (L  c.) : 

0  H 

1.  Uznach,  Switz.  92'429        7-571=100  Kraus. 

2.  Bedwitz,  Bavaria        90*90  7  58=:::98'48  Trommsdorff. 

The  Bedwitz  mineral  may  bo  a  different  species.  Konlite,  unlike  scheererite,  is  changed  by 
distillation,  yielding  a  substance  which  melts  by  the  warmth  of  the  hand.  For  this  product 
Xrauss  proposed  the  name  pyroscheererite. 

In  brown  coal  at  Uznach,  at  the  same  locality  with  scheererite ;  near  Bedwitz,  Bavaria,  in  the 
Fichtelgebirge.  with  flchtelite ;  reported  by  Keongott  from  the  brown  coal  of  Fossa  in  the  Eger 
valley  (Ueb.,  i850-'5l,  147). 

Named  after  Konleiu,  formerly  superintendent  of  the  coal  works  at  Uznach. 

Phtllobetik  of  Forchhammer  (J.  pr.  Ch.,  xz.  459,  1840)  is  near  the  above,  and  is  made  identi* 
cal  with  it  by  Fritzsche.  It  was  obtained  from  an  alcoholic  solution  of  a  resin  Arom  the  marshes 
near  Holtegard  in  Denmark ;  the  more  soluble  of  the  two  resins  obtained  (see  p.  736)  being  the 
phyUoreUn.  Fusing  point  86''-87°.  Dissolves  easily  in  alcohol.  Forchhammer  obtained  Carbon 
90-22,  90-12,  hydrogen  9-22,  9*26 ;  and  deduces  for  the  n».*'o  of  O,  H,  8  :  10 
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794.  NAPHTHAUN. 

Orthorhombic.  Commonly,  as  artificially  prepared,  in  rhombic  tableB  of 
122°  and  78°  \vith  the  acute  angles  truncated,  or  hexagonal  tables. 

Lustre  brilliant.   Color  white.   G.=l-153  at  18°  C. ;  0-9778,  at  79-2°  C, 
Kopp. ;  at  which  temperature  it  melts.     Boiling  point  218°  C.    Dissolves 
readily  in  alcohol,  ether,  oil  of  turpentine,  fatty  ons,  etc. 

Oomp^  etc.— €io  H6=Garbon  93*75,  hydrogen  6'25=100.  The  first  of  the  NaphthaUn  series, 
the  general  formala  for  which  is  6„  Hj^^ia.    Bums  with  a  dense  smoking  flame. 

Oba. — Found  sparingly  in  Rangoon  tar,  by  De  la  Rue  and  Miiller,  and  by  Warren  and  Storer. 

Artif. — Formed  easily  from  petroleum,  coal-naphtha,  essential  oils,  on  parsing  them  thiongh 
red-hot  tubes. 

796.  IDBTATiTTB.    Quecksilberbranderz  pt    Idrialine  (fr.  Idria)  DumaSj  Ann.  Ch.  Fhjs^  L 
360,  1882.    Idrialite  Schrdtter,  Baumg.  ZS.,  iii.  245,  it.  6. 

In  the  pure  state  crystalline  in  structure.  Color  white.  In  nature 
found  only  impure,  being  mixed  with  cinnabar,  clay,  and  some  pyrite  and 
gypsum  in  a  brownish-black  eartliy  material,  called,  from  its  combustibility 
and  the  presence  of  mercury,  inflamnwhle  cinnaha/r  {Qii^Jcsilberhra/nderz). 

Oomp.,  etc.— Dumas  separated  the  idrialite  by  treatment  with  oil  of  turpentine.  Analyses: 
1,  Dumas  (L  c ) ;  2,  8,  Schrotter  (L  c.) : 

Carbon         94*9        94'50  94*80 

Hydrogen       6'1  D.     5-19  Schr.    549  Schr. 

Corresponding  to  the  ratio  for  ^,  H  about  3  :  2= Carbon  94*74,  hydrogen  5-26= 100.  losolu- 
ble  in  water,  and  little  so  in  alcohol  or  ether.  Fuses  at  205**  C.  Schrotter  found  in  one  specimen 
of  the  crude  mineral  77-32  idrialite,  17-86  cinnabar,  and  2*75  of  other  impurities. 

.Bodecker  (Ann.  Ch.  Pharm.,  Iii.  100,  1844)  obtained  for  the  composition  of  a  substanoe  he 
derived  from  the  crude  material,  (|)  Carbon  91-83,  hydrogen  5  30,  oxygen  2-87=100,  correspond- 
ing to  C^*  H^^  0  (or  an  oxydized  idrialite).  He  derived  it  from  the  ore  by  sublimation  in  an  atoio- 
sphere  of  earbonic  add.  Bodecker  states  that  a  black  material  obtained  from  the  condensation- 
(diambers  at  Idria  afforded  a  substance  whidi  has  the  composition  of  Dumas's  idriaUte ;  and  thifl 
he  calls  Idryl,  supposing  it  to  be  the  radical  of  his  own  idriaUte. 


n.  OXYGENATED  HTDEOCARBONS. 

796.  aEOOBRITB.    Gtoooerain  L,  Bruckner^  J.  pr.  Ch^  lyii  14,  1862. 

Wax-like.  Color  white.  Not  observed  to  crj'^stallize  from  its  solution 
in  alcohol.  Melting  point  near  80°  C. ;  after  fusion  solidifies  as  a  yel- 
lowish wax,  hard  but  not  very  brittle.  Soluble  in  alcohol  of  80  p.  c.  if  ot 
acted  upon  by  a  hot  solution  of  potash. 

Oomp. — OaeHftsOsi  Briickner= Carbon  79*24,  hydrogen  13-21,  oxygen  7*65=100.    Analyeea 
Briickner  (L  a) : 

OHO 
7906        13-'13        [7-81]  =  100. 
79-16        18-01         [7-88J=100. 

Obs. — ^From  the  same  darMrown  bro\ni  coal  of  Gesterwitz  that  afforded  the  geomyridie  (ph 
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739),  and  from  (he  same  solution.  The  solution,  after  yielding  the  geomyridte,  and  next,  on 
adding  a  hot  solution  of  acetate  of  lead,  a  precipitate  of  a  salt  of  lead  and  *'  geocerinsaure," 
fiuallj  afforded,  on  fUteriiig  the  hot  solution,  the  geocerite  in  the  state  of  a  jelly,  which  on  drying 
hecume  a  white  foliated  mass. 

The  distillation  product  obtained  from  the  same  dark-brown  brown  coal,  tallow-like  in  consist- 
ence (but  in  pearly  crystals  from  a  subsequent  alcoholic  solution)  afforded  Carbon  83-82,  hydro- 
gen I4n>l,  oxygen  [217],  corresponding  to  the  formula  645  Hi,©  O,  as  if  derived,  as  follows,  a? 
Brackner  states,  from  the  above :  2  (e^s  !!»»  Oa)  -(O  Oa-f-H,  e)=6»B  Huo  O.  It  is  identicai 
with  the  distillation  product  from  the  yellowishrbrown  brown  ooal  of  the  same  locality. 

Named  from  yiy,  earth,  and  Ktipof,  wax, 

797.  OEOMTRIOrrB.    Geomyricin  L.  Bruckner^  J.  pr.  Gh.,  IviL  10,  1852. 

Wax-like.  Obtained  in  a  pulverulent  form  from  a  solution,  the  grains 
consisting  (as  apparent  under  a  microscope)  of  acicular  crystals.  Color 
white.  Melting  point  80°— 83°  C.  After  fusion  has  the  aspect  of  a  yel- 
lowish brittle  wax.  No  action  in  a  solution  of  potash.  Soluble  easily  in 
hot  absolute  alcohol  and  ether,  but  slightly  in  alcohol  of  80  p.  c. 

Comp^  etc.— Cs4 H«8 O2,  Briickner,=Carbon  80-59,  hydrogen  13*42,  0  5'99=100.    Analyses: 


0 

H 

1. 

a.=83' 

80-33 

13-50 

2. 

G.=83 

79-97 

12-86 

8. 

G.=80 

80-21 

13-24 

Bams  with  a  bright  flame. 

Bruckner  observes  that  the  composition  is  very  near  that  of  the  Ohinese  wax.  Palm  wax  (from 
the  S.  A.  palm,  Ceroocylon  andicola)^  Carnauba  wax  (from  the  S.  A.  palm,  Corypha  certfera\  for 
which  Lewy  obtained  C,e  H,,  Oa=Carbon  8059,  hydrogen  U'4^,  oxygon  6-99=100. 

Ob«. — Occurs  at  the  G^sterwitz  brown  coal  deposit,  in  a  dark  brovm  layer,  similar  in  most 
respects  to  the  yeOowfsh'hrotvn  which  aflforded  the  leucopetrite.  Its  very  slight  insolubility  in 
dcohol  of  80  p.  a  enabled  Bruckner  to  separate  resins  and  other  soluble  ingredients  present  in 
the  mass.  L.  Lesquereux  states  (priv.  contrib.)  that  the  brown  coal  beds  of  the  basiu  in  which 
Gesterwitz  lies  has  afibrded  the  palms  FlaJbeUaria  latania  and  Phoenicites  GtebeHanua^  and  per- 
haps others,  though  noue  has  yet  been  reported  from  the  particular  bed  at  Gesterwitz. 

798.  OOPALITB.  Fossil  Copal,  Highgate  Besin,  Aikin^  Miu.,  64,  1816.  Betinite  pt  CRoek,^ 
Min.,  372,  1831,  Raid,,  Handb.,  574,  1845.  Fossil  Copal  J,  F.  W.  Johnston^  PhiL  Mag.,  m. 
xiv.  87,  1839.    Copaline  Hawrn^  Handb.,  1500,  1847. 

Like  the  resin  copal  in  hardness,  color,  lustre,  transparency,  and  difficult 
solubility  in  alcohol.  Color  clear  pale  yellow  to  dirty  gray  and  dirty 
brown.     Emits  a  resinous  aromatic  odor  when  broken. 

G.=:  1-010,  Johnston;  105,  Bastock  ;  1053,  fr.  E.  Indies,  Kenngott. 

Oomp.— Bdtio  for  €,  H,  0=40 :  64 :  l=Carbon  85«7, hydrogen  114,  oxygen  29=100.  Anal- 
rses:  1,  2,  Johnston  (L  a);  8,  Duiios  (Min.  Unters.,  il  183): 


C 

H 

0 

Ash 

1.  Fei/owfry. 

2.  Gray 

3.  E.  Indies 

85-677 
85-408 
85-73 

11-476 
11-787 
11-60 

2-847 
2-669 
2-77 

=100  Johnston. 

0136=100  Johnston. 
=100  Duflos. 

Yolatillzes  in  the  air  by  a  gentle  heat  Bums  easily  with  a  yellow  flame  and  much  smoke,  and 
hardly  any  perceptible  ash.    Slightly  acted  upon  by- alcohol 

Kenngott^s  mineral  closely  resembles  the  Highgate  copalite  in  its  honey-yellow  color,  and  ita 
action  with  heat  and  alcohol. 

Obs. — From  the  blue  clay  (London  clay)  of  Highgate  HDl,  near  London,  from  whence  it  il 
called  Highgate  resuL    It  occurs  hi  irregular  pieces  of  a  pale  l^oiioy-yo^CTzgjtoVjOOQ  IC 
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799.  SnCOINrA-±i.  'HUKrpov  Homers  etc  J  Avy  vomy  Tfieophr.^  Demostr,  A»yyo€3io»  Dwn 
etc  Suocinum,  Elecfcrum,  Lyncurium,  Plin,^  xxxvii.  11,  12,  13.  Amber.  Suocin,  Ambre,iV 
BenisteiD  Germ.    Succinite  pt.  Breith.,  Char.,  75,  1820,  140,  18*23. 

In  irregular  masses,  without  cleavage. 

H.=2— 2*5.     G.  =  1'065— 1-081.     Lustre  resinous.    Color  yellow,  some- 
times reddish,  brownish,  and  whitish,  often  clouded.    Streak  white.    Tranj- 
Earent — translucent.     Tasteless.     Electric  on  friction.      Fuses  at  287''  C. 
lit  without  becoming  a  flowing  liquid. 

Oomp.— Ratio  for  €,  H,  0=40  :  64  :  4=Carbon  7894,  hydrogon  10'5S,  oxygen  10-58=100. 
Analysis :  Schrotter  (Pogg.,  lix.  64) : 

0  78-824  H  10-228  0  10-9=100. 

But  amber  is  not  a  simple  resin.  According  to  Berzelius  (Lehrb.,  Tiil  431,  Pogg^  xiL  419]l  it 
oonsists  mainly  (85  to  90  p.  c.)  of  a  resin  which  resists  all  solvents  (properly  ihe  species  suodoitcs 
along  with  two  other  resins  soluble  in  alcohol  and  ether,  au  oil,  and  2^  to  6  p.  c.  of  succinic  acid. 
Bohrotter  and  Forchhammor  state  that  after  removing  these  soluble  iogredients,  true  succinite 
has  the  ratio  40  :  32  :  4,  which  is  the  ratio  deduced  from  the  analyses  of  the  whole  mass,  aLd 
which  indicates  that  the  mixed  resins  are  polymerous  with  succinite.  Their  nature  has  not  been 
investigated.    Amber  is  hardly  acted  on  by  alcohoL 

Bums  readily  with  a  yellow  flame,  emitting  an  agreeable  odor,  and  leaves  a  black,  shining,  car- 
bonaceous residue. 

Obs.— Amber  occurs  abundantly  on  the  Prussian  ooasC  of  the  Baltic;  occurring  ftwm  Dautzi^ 
to  Memel,  especially  between  PUlau  and  Dorfe  Gross-Hubnicken.  It  occurs  also  on  the  coast  of 
Denmark  and  Sweden;  in  Galicia,  near  Lemberg,  and  at  Miszau;  In  Poland;  in  Moravia,  at 
Boskowitz,  etc.;  in  the  Urals,  Russia;  near  (llhristiania,  Norway;  in  Switzerland,  near  Bale;  in 
France,  near  Paris,  in  day,  in  the  department  of  the  Lower  Alps,  with  bituminous  coal,  also  in  the 
department  of  I' Alsne,  de  la  Loirey  du  Gard,  du  Bas-Rhin.  In  England,  near  London,  and  on  the 
coast  of  Norfolk,  Essex,  and  Suffolk.  It  also  occurs  in  various  parts  of  Asia.  Also  near  Catania, 
on  the  Sidlian  coast,  sometimes  of  a  peculiar  blue  tinge. 

It  has  been  found  in  various  parts  of  the  Green  sand  formation  of  the  United  States,  either 
loosely  imbedded  in  the  soil,  or  engaged  in  marl  or  lignite,  as  at  Gay  Head  or  Martha's  Vine- 
yard, near  Trenton  and  also  at  Camden  in  New  Jersey,  aud  at  Cape  Sable,  near  Magothy  river  in 
Maryland. 

In  the  royal  museum  at  Berlin  there  is  a  mass  weighing  18  lbs.  Another  in  the  kingdom  of 
Ava,  India,  is  nearly  as  large  as  a  child's  head,  and  weighs  2^  lbs. ;  it  is  intersocted  by  veins  of 
carbonate  of  lime,  from  the  thickness  of  paper  to  one-twentieth  of  au  inch. 

It  is  now  fully  ascertained  that  amber  is  a  vegetable  resin  altered  by  fossilization.  This  is 
inferred  both  from  its  native  situation  with  coal,  or  fossil  wood,  and  from  the  occurrence  of 
insects  incasdd  in  it  Of  these  insects,  some  appear  evidently  to  have  struggled  after  being 
entangled  in  the  then  viscous  fluid;  and  occasionally  a  leg  or  wing  is  found  some  distance  from 
the  body,  which  had  been  detached  in  the  effort  to  escape.  Goppert  has  shown  (Ber.  Ak.  Berlin, 
1853,  450,  Q.  J.  G.  Soc.,  z..  Am.  J.  Sci.,  IL  xviii.  287)  that  at  least  8  spedes  of  plants  besides  the 
JPinites  siiccini/er  have  afforded  this  fossilized  resin,  and  he  enumerates  163  spedes  as  represented 
by  remains  in  amber.  Besides  pines,  spedes  of  the  family  AbiettTiea  aud  Cujpressinecs  have  prob 
ably  contributed  to  it 

Amber  was  early  known  to  the  andents,  and  called  ijXcvrooy,  eledruim,  whence,  on  aocount  ot 
its  electrical  susceptibilities,  we  have  derived  the  word  dectricUy.  It  was  named  by  some  lyncu- 
rium, though  this  name  was  applied  by  Theophrastus  also  to  a  stone,  probably  to  zircon  or  tour- 
maline, both  minerals  of  remarkable  electrical  properties. 

Pliny  mentions,  as  one  proposed  derivation  of  dectrum^  the  fable,  as  he  regards  it,  that  the 
Bisters  of  Phaethon,  changed  into  poplars,  shed  their  tears  on  the  banks  of  the  Kridauus  (or 
Padus),  and  that  these  tears  were  called  ekcirum^  from  the  fact  that  the  sun  was  usually  called 
ekclor;  as  another,  that  it  comes  from  Eledrides,  the  name  of  certain  islands  in  the  Adriatic:  or 
another  decirideSf  the  name  of  certain  stones  in  Britannia,  fW)m  which  it  exudes.  He  gives  it  aa 
his  opinion  that  "  amber  is  an  exudation  iVom  trees  of  the  pine  family,  like  gum  from  tiie  cherrj, 
and  resin  from  the  ordinary  pine ; "  and,  as  proof  that  it  was  once  liquid,  alludes  to  the  gnats, 
eta,  in  it  He  observes  that  it  had  been  long  called  succinum^  because  of  this  origin,  ^'quod 
arboris  suocum  prisd  nostri  oredidere."  He  says  that  in  his  time  it  was  ^*  In  request  among 
women  only."    Bui  *'  it  had  been  so  highly  valued  as  an  object  of  luxury  that  a  very  diminutiw 
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human  cffigj,  made  of  amber,  had  been  known  to  sell  at  a  higher  price  than  living  men,  even  la 
atout  and  \  igorona  health." 

790A.  Krantzttb  (Fossiles  Ilarz  (fV.  Nienburg),  Krantzit,  G.  Berffemanftf  J.  pr.  Gh.,  Ixzvi.  65), 
Essentially  succinite.  Occurs  in  small  grains  and  masses  of  a  light  yellow  or  greenish-yellow 
color,  but  reddish  or  brownish  externally.  G.=0  968.  Bather  tender.  Sectile  and  somewha^ 
elastic.     The  exterior  has  G. = 1  002. 

C^nip.— Analysis  by  Landolt  (L  c.)  afforded: 

Carbon  7925  Hydrogen  10-41  Oxygen  10'34=100. 

Corresponding  nearly  to  the  formula  O40  Hei  O4. 

Only  4  p.  c  soluble  in  alcohol,  and  6  p.  c.  in  ether ;  and  only  softens  in  turpentine.  In  sul- 
phuric acid  giyes  a  brown  solution.  Fuses  at  225°  C,  and  becomes  perfectly  fluid  at  288" ;  and 
at  a  higher  temperature  yields  gas  and  products  of  distillation.  The  ether  solution  affords  a 
brownish  amorphous  substance,  which  is  elastic  like  caoutchouc  at  12",  and  fuses  at  150". 

800.  WAIiOHOWITE.  Bergpech  pt.  (fr.  Walchow)  Eniner,  Min.,  iU.,  Ite  Abth^  114^  1800. 
Betinit  yon  Walchow  Schrdtter,  lix.  37,  1843.  Walchowit  HaUk,  Ueb.,  1843,  99,  Handb.,  674, 
1845. 

In  yellow  translucent  masses,  often  striped  with  brown.    Lustre  resin- 
ous.    Fracture  conchoidal.     Translucent  to  opaque. 
H.=l-5— 2.     G.=l-0— 1069  ;  an  opaque  vai-iety  1-035. 

Oomp-— Ratio  for  6,  H,  0=40  :  6l :  3i,  Schrotter  (Pogg.,  lix.  61)=80-41  0,  10*66  H,  8*93  0. 
Pases  to  a  yellow  oil  at  25u"  C,  and  burns  readily ;  becomes  transparent  and  elastic  at  140"  G. 
But  it  is  a  mixture,  as  alcohol  takes  up  I'o  p.  c.,  and  ether  7*5  p.  c;  the  insoluble  part  may  be 
identical  with  the  preceding.    Porms  a  dark  brown  solution  in  sulphuric  add. 

Obs. — Occurs  in  brown  coal  at  Walchow,  in  Moravia,  and  formerly  called  Retiniie. 

Bstncr  also  mentions  a  honey-yellow  resin  from  Uttigshof  in  Moravia  (called  Bernstein  in  the 
Abh.  bohm.  Qes.,  ill  8),  and  another  of  a  similar  color,  but  a  little  greenish,  from  Litezko  in 
Moravia. 

601.  Bdoaramangite.    Besiue  de  Bucaramanga  BaussingauUf  Ann.  Oh.  Phys.,  IlL  vL  607, 1842. 
Resembles  amber  in  its  pale  yellow  oolor.     G.  above  1. 

Cwnp.— Ratio  for  e,  H.  e=42  :  66  ;  2^— Carbon  82*7,  hydrogen  10*8,  oxygen  6'5=100. 
Insoluble  in  akx)hol    In  ether  soltens  and  becomes  opaque.    Puses  easily,  and  bums  with  a 
little  smoky  flame,  leaving  no  residue.    Yields  no  suodnio  add. 

802.  AMBBTTB.    Ambrit  (fr.  K  Zealand)  HochsteUer^  v,  Hduer^  Yerh.  G.  Reichs.,  Wien, 

1861,  4. 

Amorphous.     In  large  masses. 

H.=2.  G.=.  1*034.  Lustre  ffreasy.  Color  yellowish-gray.  Subtrans- 
parent.     Strong  electric  on  friction.     Fracture  conchoidal. 

Oomp.,  eto^— Ratio  deduced  for  O,  H,  0=40  :  66  :  5=Carbon  76*88,  hydrogen  10*54,  oxy- 
gen 12*77.  Von  Hauer  makes  the  ratio  32  :  26  :  4,  which  is  not  nearer  the  analysis  than  the 
above.    Analysis :  R.  Maly  (L  c.) : 

0  H  0  Ash 

(§)  76-53  10-68  12*70  0*19 

Wholly  insoluble  in  alcohol,  ether,  oil  of  turpentine,  benzole,  chloroform,  and  dilute  add. 
Bams  with  yellow  smoking  flame.    The  ash  contains  iron,  lime,  and  soda. 

Obs. — Occurs  in  masses  as  hu-ge  as  the  head  in  the  province  of  Auckland,  N.  Zealand.  It 
much  resembles  the  resin  of  the  Bammara  AttsiraUSf  which  abounds  on  the  island,  and  is  often 
exported  with  it 
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803.  BATHVUiUTB.    Bathvillite  C.  Gr.  Williams,  Ch.  News,  vii.  133,  1863.    Toibanite  pi 

Amorphous.  Dull,  and  of  a  fawn-brown  color,  looking  somewhat  like 
wood  in  the  last  stage  of  decay.     Opaque. 

G.,  after  removing  air  of  pores  by  air-pump,  about  1*01.  Very  friable, 
but  this  characteristic  may  not  be  essential  to  the  species.  Insoluble  in 
benzole.  Torbanite  has  jfi[.=2-25;  G.=l-18,  Heddle;  color  do ve-b^o^TIl; 
powder  yellowish ;  tough. 

Comp.— Ratio  fop  €,  H,  O,  from  the  analyses,  40  :  68  :  4,  or  near  that  of  siiocuiit©,=Carban 
'78'48|  hydrogen  ll'll,  oxygen  10*46=100.  The  ratio  40  :  66  :  4  is  less  near,  giving  the  percent- 
age G  78-7,  H  10-5,  0  10*8=:  100.  Analyses  :  1,  Williams  (L  a);  lA,  same  with  ash  excluded;  2, 
Miller ;  2 A,  same  with  ash  excluded : 

0              H  0  Ash 

1.  BathviUUe         68*89          8*66  123  26-32=100. 
lA.       **                 78-86  11-46  9*68  =100. 

2.  Torbaniie           63*10          8*91  8-21  19-78=100. 
2A.       "                 78-67  1111  10-22  =  100. 

Williams  refers  here  the  torbanite  analyzed  by  Miller.  Other  analyses  of  torbanlte  giTe  lesa 
oxygen.  The  oxygen  includes  a  little  nitrogen  and  sulphur.  Williams  makes  the  fonnula  63s, 
HftoOa=Carbon  78*60,  hydrogen  10-92,  oxygen  10*48,  agreeing  hardly  as  well  with  the  analysea 
as  the  above. 

Does  not  melt  when  heated.  In  a  platinum  crucible  affords  a  fatty  odor,  and  burns  with  a 
dense  smoky  flame.  No  action  with  moderately  dilute  nitric  acid ;  completely  carbonized  by  con- 
centrated sulphuric  acid. 

Obs.— Bathvillite  occurs  in  the  torbanite  or  Boghead  coal  (of  the  Carboniferous  formatioDl 
adjoining  the  lands  of  Torbanehill,  in  the  grounds  of  Bathville,  Scotland.  It  forms  lumps  which 
fill  cavities  in  the  torbanite.  Other  cavities  are  occupied  by  calcite,  pyrite,  etc.  It  may  be  an 
altered  lump  of  resin;  or  else  material  which  has  filtrated  into  the  cavity  from  the  surrounding 
torbanite. 

The  analysis  of  Miller  shows  that  some  of  the  torbanite  has  the  same  composition.  As  proof 
of  the  absolute  purity  of  the  substances  analyzed  could  not  be  had,  the  results  are  opeu  to  some 
doubt,  as  Williams  observes.  Yet  the  mode  of  occurrence  of  the  bathvillite,  and  the  nearness  is 
composition  of  this  insoluble  substance  to  the  equally  insoluble  succinite,  favors  tiie  view  that  it 
is  essentially  a  good  speoies,  and  that  its  composition  is  not  far  from  that  above  given. 

804.  Torbanite.  Torbanite,  although  related  to  cannel  co&l,  has  a  very  nearly  uniform  com- 
position, according  to  all  analyses  thus  far  made,  excepting  that  of  Miller,  and  this  composition  is 
like  that  of  bathvillite,  excepting  less  oxygen.  It  corresponds  very  nearly  with  the  formula  6« 
H«8  08.9»=Carbon  82*19,  hydrogen  11  64,  oxygen  617.  The  mean  of  five  analyses  (see  p.  75Tj 
is,  Carbon  81*15,  hydrogen  11-48,  with  oxygen  about  6-0,  nitrogen  1*37=100 ;  excluding  the  nitro- 
gen, G  82*28,  H  11*64,  0  6*08=100.  Taking  the  oxygen  at  6*40  instead  of  b'O  (see  anal,  L  <l\ 
the  formula  would  become  6*0  H«8  Oj.  The  nitrogen  is  without  doubt  in  combination  with  por- 
tions of  the  other  ingredients.  But,  allowing  for  this,  the  close  relation  to  the  amber  group  stOl 
holds,  both  as  regards  oomposition  and  insolubility.  Less  than  H  p.  c.  of  torbanite  is  soluble  in 
naphtha  (Fyfe).  Although  the  above  formula  cannot  be  taken  as  the  formula  of  the  spedes  at 
the  basis  torbaoiite,  it  is  probably  not  far  from  it.    Torbanite  may  oontaiu  bathvillite  as  mixture 

806.  ZTIiORIITINITE.    Xyloretin  Forchhammer,  J.  pr.  Ch.,  xx.  459,  1840.    Hartin  Schrotiff 
Pogg.,  liv.  46,  1843.    Psathyrit  Glock&r,  Syn.,  8,  1847. 

Massive,  but  crystallizes  from  a  naphtha  solution  in  needles  of  the  ortho- 
rhombic  system. 

G.=l-115,  hartine.  Color  white.  Pulverizes  in  the  fingers.  Without 
taste  or  smell.     Soluble  in  ether. 

Comp.,  eta— Ratio  for  0,  H,  6—40  :  64  :  4=0arbon  78*51,  hydix>gen  9*05,  oxygva  12*41 
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(T^W  0*f  deduced  by  Schrotter,  correaponds  better  with  the  analyses.  Analysea  '  1-3,  Bchidttei 
0.  a);  A,  6,  Forchhammer  (1.  c.) : 

OHO  Fusing  T. 

1.  HarUne  78-26        10-»2        10-82=100.  210'  0. 

2.  "  18-46         1100         10-54=100. 

3.  "  1838         10-86         10-82=100. 

4.  XylaretinUe  T909        10-93  9i'8=100.  165**  0. 

5.  '*  *  78-67         10-81         10-62=100. 

The  hartine  Is  a  white  resin  separated  by  ether  from  a  resin  obtained  tram  the  brown  ooal 
of  Oberhart  No.  1  is  hariine  as  separated  in  an  amorphous  condition  by  means  of  naphtha ;  and 
2,  3,  crystallized  from  an  ether  solution.  (Besides  the  hartine,  two  amorphous  brown  resins  were 
also  obtained  from  the  solution.)  XyJareiiniie  was  derived  by  Forchhammer  through  the  action 
of  alcohol  on  fossil  pine-wood  fh>m  the  marshes  of  Holtegaard  in  Denmark. 

806.  lalSUOOPETRmi.    Leucopetrin  L.  Bruckner,  J.  pr.  Oh.,  Ivil  1,  1852,  in  art  entitled 
Ueber  einige  eigenthumliohe  wachshaltige  Braunkohlen. 

Between  a  resin  and  wax  in  characters.  Crystallizable  in  needles  from 
Bolution. 

Color  of  crystals  white.  Melting  point  above  100°  C. ;  and  after  fusion 
brown  and  partly  decomposed,  and  hence  the  exact  melting  point  not  easily 
determinable.  Soluble  in  ether ;  also  1  part  in  268  of  boiling  absolute 
alcohol ;  but  not  at  all  in  alcohol  of  80  p.  c. 

Oomp^— e»o  Hm  O,,  Bruckner, = Carbon  8197,  hydrogen  11-47,  oxygen  6  56=100 ;  very  nearly 
640  He7  Oa-4.    Not  at  all  acted  upon  by  a  hot  solution  of  potash,  or  cold  nitric  acid. 

OIm. — From  a  layer  ^2  ft  thick,  in  an  earthy  yeUowish-brovm  brown  coal,  at  Gesterwitz,  near 
Weissenfels.  The  material  of  the  layer  is  of  loam-like  aspect,  but  g^ves  a  shining  wax-like  streak, 
has  G.=  1-297,  Wackenroder,  and  loses  22  p.  c.  of  water  at  100°  0.  The  dried  mass  is  nearly 
half  sand  and  other  earthy  materials.  The  leucopetrite  is  associated  in  the  coaly  layer,  according 
to  Bruckner,  with  other  organic  oompoimds,  soluble  in  alcohol  of  80  p.  c.,  including  two  resins, 
two  wax-like  substances  (p.  738),  and  an  acid  which  Briickner  calls  Georetinic  acid  (p.  748).  By  a 
distillation  of  the  mass  of  the  brown  coal,  "iS  p.  a  of  the  whole  passes  over  as  a  butter-like  mass, 
which  18  related  to  the  paraffins,  but,  according  to  Briickner,  contains  2  p.  c.  of  oxygen.  It 
afforded  (f)  Carbon  84*04,  hydrogen  14-10,  oxygen  [1*86],  and  he  writes  the  formula  ^5«HnoO. 
It  is  soluble  easily  in  hot  absolute  alcohol  and  ether,  and  very  sparingly  in  alcohol  of  80  p.  c. ; 
ctystals  in  pearly  hexagonal  plates  from  the  alcohoUc  solution ;  melts  at  60°  0. 

Named  after  tiie  locahty,  Weissenfels  (=white  rock),  from  XtvKSsj  white^  and  nrpos,  rock, 

807.  SUOSMTTB.    Erdharz,  Kampferharz,  Euosmit,  C.  W.  Gumbel^  Jahrb.  Mm.  1864,  10. 

Amorphous,  in  masses  of  a  brownish-yellow  color,  or  like  that  of  cherry 
gum,  and  looking  like  common  pitch. 

H. = 1  -5.  Gr. = 1  -2 — 1  -5.  Brittle.  In  thin  pieces  transparent.  Fracture 
conchoidal.  Strongly  electric  on  friction.  Has  an  odor  between  that  of 
rosin  and  camphor.  Dissolves  easily  in  cold  alcohol  or  ether,  and  hot  oil 
of  turpentine. 

Oomp.,etc.— Batio  of  6,  H,  0=84  :  29  :  2=40  :  68  :  2^=60  :  86  :  2+i=Carbon  81*89,  hydro- 
gen  11*73,  oxygen  6*38=100.  Afforded  0*84  of  ash.  The  ratio  is  almost  identical  with  that  of 
leucopetrite.  Melts  at  77°  C,  and  bums  with  a  bright  flame  and  very  aromatic  odor.  Solutions 
of  the  alkalies  dissolve  only  a  little  of  it,  after  long  action. 

Obs. — From  clefts  in  brown  ooal,  at  Baiershof,  near  Thumsenreuth,  in  the  Fichtelgebirge,  and 
deriyed  probably  from  a  kind  of  Conifer,  and  one  resembling  the  Oupressinoxylon  ewequaU 
Goppert 
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808.  SOLSRSTINrrEI.    J.  W,  MaUet,  Phil  Mag.,  IV.  4,  261, 1862. 

In  small  drops  or  tears,  from  the  size  of  a  pea  to  that  of  a  hazel-nat. 

H.=3.  G.=1'136.  Translucent  in  thin  splinters.  Color  black,  but  bj 
ti'ansmitted  light  reddish-brown ;  streak  cinnamon-brown.  Lustre  between 
vitreous  and  resinous,  rather  brilliant.  Brittle;  fracture  conchoidal.  In- 
soluble in  alcohol,  ether,  alkalies,  and  dilute  acids. 

Oomp.— Analyses  by  J.  W.  Mallet  (1.  c.): 


0 

H 

0 

Ash 

1. 

76-74 

8-86 

10-72 

S-68 

2. 

77-16 

9-05 

1012 

8-68 

Affords  the  ratiq  for  O,  H,  6=40  :  66  :  4=Carbon  *77*05,  hydrogen  8*99,  oxygen  10-28,  aeh 
8*68. 

Heated  on  platinum  foil  it  swells  up,  burns  like  pitch,  with  a  disagreeable  empyreomatic  smell, 
and  a  smoky  flame,  leaving  a  ooal  rather  difficult  to  bum,  and  finally  a  little  gray  ash.  In  a  gla£a 
tube  yields  a  yellowish-brown  oily  product  of  a  nauseous  empyreumatio  odor.  Even  strong  nitric 
add  acts  slowly  -jpon  it 

From  the  coal  measures  of  Wigan,  England. 

809.  PTRORBTINITU.    Part  of  Fyroretin  of  A,  R  Reuss,  Ber.  Ak.  Wien,  zii  551,  1854^  J. 
pr.  Gh.,  IziiL  165 ;  J.  Stcmek^  ib.    Pyroretinite  Dana, 

Resin-like.  Deposited  in  powder  from  a  hot  alcoholic  solution  of  pyro- 
retin  as  it  cools. 

Oomp.— Ratio  of  €,  H,  0=40  :  66  :  4=Carbon  8000,  hydrogen  9*33,  oxygen  10'67=10a 
Analysis :  Stanek  (L  o.) : 

G  80*02  H  9-42  0  [10  66]=100. 

Approaches,  as  Stanek  states,  the  beta-resin  of  the  resin  oTPinua  abies  (Johnston) =040  H«»  Ot, 
and  also  copaivic  acid  (fV.  copaiba  balsam)  640  H«o  O4,  and  other  related  oompounds,  showing 
that  it  is  probably  from  coniferous  trees. 

Obs. — Pyroretin  of  Reuss,  the  resin  which  affords  the  above,  occurs  in  the  brown  coal,  between 
Salesl  and  Proboscht,  near  Aussig  in  Bohemia.  It  occurs  in  masses  from  the  size  of  a  nut  to 
that  of  a  man'g  head,  and  also  iu  plates  an  inch  thick.  It  is  brittle;  of  brownish-black  color; 
greasy-resinous  lustre;  wood-brown  powder;  H.=:2-5;  G.=105— 1*18;  and  resembles  much 
brown  coal.  It  burns  with  a  reddish-yellow  flame,  and  a  strong  odor  like  that  of  burning  amber, 
and  leaves  a  black  coal  It  melts  easQy,  decomposing  and  giving  off  white  Aimes,  and  leaves  an 
asphalt-like  mass.  Beuss  states  evidence  showing  that  it  has  probably  been  formed  by  the  action 
of  the  heat  of  a  basaltic  dike  on  a  bed  of  brown  <x>aL 

810.  Reussinite.  Part  of  Pyroretin  of  A,  E,  Reuss,  Resin-like.  Color  fine  reddish-brown. 
Soluble  in  boiling  alcohol  and  in  ether,  and  not  deposited  ft-om  the  alcoholic  solution  on  its  cooling. 
Stanek  (1.  a)  found  for  the  composition  of  the  resin  thus  obtained,  G  81-09,  H  9-47,  0  9*44=100; 
corresponding'  to  640  H^e  O3.B ;  and  he  regards  the  substance  as  a  mixture  of  the  above  pyr&i^ 
Unitej  640  Hft6  O4,  with  another  resin  (here  designated  reussinite)  of  the  formula  ^40  ^m  ^a* 

811.  ROOHLBDERITE.  Fart  o/8nbstanz  Bituminose  RocMedeTf  Ber.  Ak.  Wien,  yi.  58, 1851; 
=Melanchym  Haid.,  Lotos,  L  85,  216,  yi.  86,  viiL,  Heft  3;  Kenng.^  Ueb.  1850,  147,  1853,  134. 
Bochlederlte  Dana. 

Resin-like.  Color  reddish-brown.  Transparent  or  tranelucent.  Melting 
point  100°  C.     Soluble  in  Uleohol. 

Oomp.— Batio  of  €,  H,  0=40  :  56  :  6.    Analysis:  Bochleder  (L  c.)r 
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0  76-79  H  9-06  0  14-15=100. 

Bams  with  a  yellow  smoking  flame,  something  like  amber. 

Obs.— The  part  soluble  in  alcohol  of  a  bituminous  substance  called  melauchjme  by  Haidmger. 
and  found  in  masses  as  large  as  the  head  in  the  brown  coal  of  Zweifelsreuth,  noar  Neukirchen  io  , 
Egor,  Bohemia.   A  similar  substance,  of  somewhat  lighter  color,  occurs  at  Gehnitz,  near  Strakonitz, 
in  Bohemia. 

The  rest  of  the  substance  insoluble  in  alcohol  is  the  species  melanellite,  p.  750. 

812.  SOHLANITE.    Part  of  Anthraoozen  of  Reuss  (see  p.  746).    Schlanite  Dana. 

A  dark  or  light  brown  powder,  obtained  through  solution  by  etlier  from 
anthracoxene. 

Oomp.~Batio  for  e,  H,  0=40  :  62  :  3^=Carbon  81-63,  hydrogen  885,  oxygen  9*52=100. 
Analysis :  Laurenz  (I  c.,  p.  746) : 

(f)  0  81-47  *      H  8-71  0  9-82=100. 

This  resin  ozydizes  slowly  when  wet  and  exposed  lo  the  air. 

Obs^— For  locality  and  description  of  the  material  affordmg  the  schlanite,  see  p.  746, 

813.  aUYAQUILIiITE.    Johnston,  Phil  Mag.,  xiiL  329,  1838. 

Amorphous.     In  large  masses  or  layers. 

Yields  easily  to  the  knife,  and  may  be  rubbed  to  powder.  G.= 1*092. 
Color  pale  yellow.  Lustre  not  resinous,  or  imperfectly  so.  Slightly  soluble 
in  water,  and  largely  in  alcohol,  forming  a  yellow  solution,  which  is  in- 
tensely bitter. 

Comp.,  etc. — ^Ratio  for  6,  H,  0=40  :  62  :  6=0arbon  76-666,  hydrogen  8*174,  oxygen  15'161 
=  100,  Johnston.  Begins  to  melt  at  HOI**  C,  but  does  not  flow  easily  till  near  100**  0.  As  it 
cools  becomes  viscid,  and  may  be  drawn  into  fine  tenacious  threads.  Soluble  in  cold  sulphuric 
acid,  forming  a  dark  reddish-brown  solution.  A  few  drops  of  ammonia*  put  into  the  alcoholic 
solution  darken  the  color,  and  finally  change  it  to  a  dark  brownish-red. 

It  is  said  to  form  an  extensive  deposit  near  Guyaquil  in  South  America.  Evidently  a  mix- 
ture. 

814.  MIDDLETONTTB.    J,  F.  TT.  Johnston,  Phil.  Mag.,  lU.  xil  261,  1838. 

In  rounded  masses,  seldom  larger  than  a  pea,  or  in  layers  a  sixteenth  of 
an  inch  or  less  in  thickness,  between  layera  of  coal. 

Brittle.  G.=1'6.  Lustre  resinous.  Color  reddish-brown  by  reflected 
light,  and  deep  red  by  transmitted ;  powder  light  brown.  Transpai'ent  in 
small  fi'agments.  No  taste  or  smell.  Blackens  on  exposure.  Only  a  trace 
dissolved  by  boiling  alcohol,  ether,  or  oil  of  turpentine.  Not  altered  at 
210°  0. 

Oomp.,  etc. — Ratio  for  6,  H,  0=40  :  44  :  2,  Johnston,  =  Carbon  86-83,  hydrogen  7-92,  oxygen 
6-75=100.    Johnston  obtained  (|)  Carbon  86*21,  hydrogen  8*03,  oxygen  6-76=100. 

On  a  red  cinder  bums  like  resin.  Softens  and  melts  in  boiling  nitric  acid,  with  the  emission 
of  red  fumes;  a  brown  flocky  precipitate  fulls  on  cooling.  Soluble  in  cold  concentrated  sul- 
phuric acid. 

Oba. — Occurs  between  layers  of  coal  about  the  middle  of  the  Main  coal  or  Haigh  Moor  seam, 
at  the  Middleton  collieries,  near  Leeds,  in  thin  layers  and  masses,  rarely  thicker  than  -|^  in.,  and 
Utile  rounded  masses  seldom  larger  than  a  pea ;  also  at  Newcastle. 

816.  STANBKrrE.    Part  of  Pyroretin  of  A,  E.  Reuss,  Ber.  Ak.  Wien,  xii.  651,  1864,  J.  pr. 
Ch.,  IxiiL  155;  J  Stanek,  ib.    Stanekite  l}ana, 

Hesin-like.    Not  soluble  in  any  fluid  without  decomposition,  and  not  at 
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all  in  a  solution  of  potash.     Separated  from  the  pyroretin  of  Beuss  bj 
boiling  alcohol,  which  leaves  it  behind. 

Comp.— Batio  of  e,  H,  0=39  :  44  :  6,  3tanek,= Carbon  76-9*7,  hydrogen  7*24,  oxygen  15-79 
=  100.  Perhaps 6,  H,  0=40  :  44  :  6=Carbon  7742,  hydrogen  7*09,  oxygon  I5'48=lu0.  Anal- 
ysis :  Stanek  (L  c ) : 

(J)   0  76-71  H7-80  0  15-99=100. 

When  heated  gives  off  the  odor  of  suocinic  acid. 

Oba. — ^For  locality  and  characters  of  the  pyroretln  of  Beuss,  affording  the  above,  see  pu  744. 

816.  ANTHRAOOXENITZ!.    Part  of  Anthracoxen  (fr.  Brandeisi)  Beuss,  T.  LaurenZf  Ber.  Ak. 
Wlen,  zzl  271,  1856,  J.  pr.  Ch.,  Ixix.  428,  1856.    Anthracozenite  Dana, 

Obtained  as  a  black  powder  from  a  resin,  by  sepai^ating  the  remainder 
by  means  of  ether,  the  anthracoxenite  being  insoluble  in  ether. 

Oomp.— Batio  of  6,  H,  6=40  :  38 :  7^.    Analysis :  Laurenz  (L  c.) : 

(I)  0  75-274  H  6187  0  18-689. 

11  p.  c.  of  ash  were  separated.    Not  soluble  in  menstrua  without  decomposition. 

Oba. — From  a  resin-like  material,  constituting  layers  2|  in.  thick  between  layers  of  coal,  in  the 
ooal  beds* of  Brandeisi,  near  Schlan  in  Bohemia;  the  mass  is  amorphous,  and  has  H.  =  2'j; 
Q.=  1*181;  lustre  externally  weak  adamantine;  color  brownish-black,  hyacinth -red  in  thin 
Splinters  by  transmitted  light;  streak  dull,  yellowish-brown;  fracture  small-conchoid«il ;  ea&ilj 
rubbed  to  a  fine  powder ;  fuses  easily ;  burns  with  a  yellow  smoking  flame,  and  an  odor  not 
disagreeable.  This  substance  was  named  arUhmcoxene  by  Reuss.  The  name  is  here  appropriaU3<i 
to  the  part  insoluble  in  ether.    The  soluble  part  is  named  schlanite  (p.  745). 


817.  TASBAANITE.    Besiniferous  Shale  (fr.  Tasmania),  Catal.  Internat.  Rxhib.,  1862.     Tas- 

manite  A,  K  Church,  PhiL  Mag.,  IV.  xxviiL  465,  1864. 

In  disks  or  scales  thickly  disseminated  through  a  laminated  shale ;  ave- 

ze  diameter  of  scales  about  '03  in. 
.=2.     G.=l*18.     Lustre   resinous.     Color  reddish-brown.     Translu- 
cent.   Fracture  conchoidal.    Not  dissolved  at  all  by  alcohol,  ether,  benzole, 
turpentine,  or  bisulphid  of  carbon,  even  when  heated. 

Oomp.,  etc. — No  action  with  muriatic  acid.  Slowly  oxydized  by  nitric.  Beadily  carboaized 
by  sulphuric  acid,  with  evolution  of  sulphuretted  hydrogen.  Alkalies  in  solution  without  actioo. 
Burns  readily  with  a  smoky  flame  and  offensive  odor;  fuses  partially,  yielding  oily  and  solid  pro- 
ducts, having  a  disagreeable  smell  Batio  of  6,  H,  O,  S=40  :  62  :  2*:  1= Carbon  79*21,  hydrogen 
10*23,  sulphur  5*28,  oxygen  5-28=100,  correspoudmg  nearly  to  succinite,  in  which  part  of  tie 
oxygen  is  replaced  by  sulphur.    Analysis:  Church  (L  a),  after  rejecting  8*14  p.  c  of  ash: 

0  79-84  H  10-41  S5  32  0  4-93 

Obs. — ^From  the  river  Mersey,  north  side  of  Tasmania.    The  rOvSk  is  called  combustible  shale. 

A  caking  bituminous  coal  from  New  Zealand,  analyzed  by  G.  Tookey  in  the  laboratory  of  ProL 
Percy  (see  anal  18,  p.  757),  contained  2*37  p.  c  of  sulphur  and  no  iron,  the  ash  being  peculiarly 
white ;  and  Percy  remarks  (Met,  101,  102)  thnt  the  sulphur  may  have  been  present  iu  a  state 
similar  to  that  in  flbrine.  The  existence  of  a  sulphur-bearing  resin  like  the  above  from  Tasmaaia 
reuders  it  probable  that  the  New  Zealand  coal  is  impregnated  with  a  similar  insoluble  resin ;  2\u 
p.  c.  of  sulphur  would  correspond  to  the  presence  of  about  44  p.  a  of  such  a  resin. 

818.  DTSODIIiXI.  (fr.  Melili,  Sicily)  Paulo  Boccone,  Becherches  et  Obs.  Nouv.,  etc.,  Amsterd, 
1674.  Dysodile  Cordier,  J.  d.  M.,  xxiil  275,  1808.  Merda  dl  Diavolo  Ilal  Stinkkohle  (km 
Houille  papyrac^e,  Tourbe  papyraoee,  lY, 
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In  very  thin  leaves  or  folia,  flexible,  slightly  elastic. 

G.=1'14— 1-25.     Color  yellow  or  greenish-gray.     Streak  shining. 

Oomp.,  etc. — Yerj  inflammable,  burnmg  with  a  bright  ^^me  and  an  odor  like  that  of  asafoatida, 
leaving  an  ash  in  the  form  of  lamime,  consisting  largely,  as  shown  bj  Ehrenberg,  of  the  siliceotu 
shells  of  inAisoria,  eGpecially  of  Navicube.  Delesso  found  (Th^se  anal.  Chim.,  1,  1843)  a  variety 
from  Glimbach,  near  Giessen,  to  afford  water  and  volatile  matters  49*  1,  carbon  5*6,  ash  45  4 ;  of 
the  last,  17*4  were  soluble  silicSi  11*0  sesquiozyd  of  iron,  and  10*0  day.  Yexy  probably  neaf 
tjismanLte,  as  Church  suggests. 

Obs. — Originally  from  Melili,  Sicily,  forming  a  coaly  deposit,  made  up  of  very  thin  paper-like 
leaves,  which  had  evidently  been  derived  from  the  joint  decompositioa  and  alteratidn  of  vegetable 
and  animal  matter.  Reported  also  from  the  lignite  deposits  of  Westerwald  near  Rolt ;  of  Sieg^ 
berg  to  the  north  of  Sept  Montagues;  of  Saint  Armand  in  Auvergue;  Glimbaoh  near  Giessen; 
but  the  real  nature  of  none  of  these  substances  has  been  investigated. 

819.  Hmorm.    Hinane  PidtUngion,  Arch.  Pharm.,  Izziv.  818,  Kenng.  Ueb.,  1853,  134. 

Amorphous. 
%  G. =1-10.  Color  exteriorly  brown,  within  yellowish-brown.  Sub  trans- 
lucent to  opaque.  Fracture  conchoidal.  SotTbens  in  boiling  water,  and 
then  has  the  odor  of  a  resin.  In  cold  alcohol  a  little  soluble ;  in  boiling 
about  one-half,  and  the  solution,  which  is  gold-yellow,  affords  white  flocks 
on  cooling. 

Pyr.,  etc. — ^In  the  flame  of  a  candle  fuses  and  bums  with  a  yellowish  flame,  like  a  bituminous 
coal,  and  leaves  a  tough  coaly  globule  of  a  peculiarly  strong  animal  odor  (whence  the  name,  from 
hwGus,  a  goai).  After  complete  combustion,  leaves  an  ash.  In  sulphuric  add  soluble,  and  color 
of  solution  blood-red. 

820.  Baikebinite.  Part  of  Baikerit,  Dickflussiges  Harz,  Hermann  (see  p.  7 S3).  A  thick  tar- 
like  fluid  at  15°  0.,  and  a  crystalline  granular  deposit  in  a  viscid  honey-like  mass  at  10°  G.  Color 
brown.  Translucent.  Odor  balsamia  Taste  like  that  of  wood-tar.  Easily  and  perfectly  soluble 
in  alcohol  and  ether.    The  alcoholic  solution  becomes  milky  when  diluted  with  water. 

Constitutes  32'61  p.  a  of  the  baikerite.    No  analysis  yet  made. 

8 20  A.  DoPPLEiiiTE  of  J^  C  Deichey  B.  H.  Ztg.,  xviL  883.  (Not  Dopplerite  according  to  Kenng^ 
Ueb.  1858,  Ul.)  Grayish,  earthy,  plastic  in  the  fingers  when  fresh;  becoming  dark  reddish- 
brown  to  black  on  drying. 

Yields  after  drying,  combustible  substance  83*25,  water  12*5,  ash  4*25.  Bums  with  a  bright 
flame  and  intense  heat^  and  differs  from  dopplerite  in  this  respect,  and  also  in  containing  much 
less  water. 

From  a  peat  bed  at  Finkenbach  in  the  Canton  of  St  Gall,  Switzerland. 


III.  ACID  HYDEOCAEBONS. 

821.  BXTTTRSLUTIS.  Bog  Butter  WiUiammn,  Ann.  Ch.  Pharm.,  liv.  125,  1845.  Butyrit 
Gtocker^  Syu.,  9,  1847.  Butyro-limnodio  Acid  Brazier,  Chem.  Gaz.,  1862,  376.  Butyrellite 
Dana^ 

Crystallizable  in  needles.  Butter  like  in  consistence.  Color  white. 
Melting  point  of  impure  native  material  47°,  Brazier ;  but  of  material  after 
solution  in  alcohol  51°,  Luck;  62°— 52*7°,  Brazier.  Easily  soluble  in 
alcohol  or  ether. 

Comp — 6m  H«4  04,  Brazier = Carbon  75*0,  hydrogen  12*5,  oji^gen  12*6=100,  and  like  palmitic 
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acid  in  ratio.  Williamson  nyes  the  less  probable  fonnula  ^t»  H««  Of-  The  follonnng  are  WII- 
liamsoii's  analyses  (1  c):  ^os.  1,  2,  were  the  uncrystallized  butyrite;  3,  tliat  obtained  by  com 
binatiou  with  potash  (with  which  it  forms  a  kind  of  soap)  and  a  separation  afterward  by  add: 

OHO 

1.  UncrysiaUized  'ZS-TS  12'50  13-72  =  100. 

2.  "  78-89  12-37  13-74=100. 

3.  From  potash  solution  75*05  12-5ti  12*39=100. 

Oba. — From  the  peat-bogs  of  Ireland. 

The  name  butyrite  being  used  in  chemistry  for  another  substance,  it  is  here  changed  to  t^( 
form  above. 

822.  OBOOERBLLITB.     Geocerinsfture  Bruckner^  J.  pr.  Gh.,  IvU.  10,  1852.    Geoceric  Add 

Geocerellite  Dana. 

Color  white.  Brittle,  and  easily  pulverized.  Is  o  crystallization  observed. 
Soluble  freely  in  hot  alcohol,  and  aeposited  from  the  solution  as  a  jelly  on 
cooling,  with  nothing  crystalline  under  the  microscoi)e.   Melting  point  82°  C. 

Oomp. — 63  8  Hb«  O4}  Briickner ;  =  Carbon  7 9 *24^  hydrogen  1 3*2 1 ,  oxygen  7  *55 = 100.  Analysis : 
Bruckner  (La): 

(})  Carbon  78*61        Hydrogen  12-70        Oxygen  18*69=100. 

The  acid  was  separated  by  combination  with  lead  by  action  with  a  hot  solution  of  acetate  of 
lead. 
Obs.— Separated  from  the  dark  hroton  brown  coal  of  QesterwitK.    See  Geooebite,  p.  738. 

823.  BRUOENBRIlIilJTZl.    Georetinsauro  BrOckner,  J.  pr.  Ch.,  IviL  6,  1852.    Georetink 

Add.    Briicknerellite  Dana. 

Crystallizable  in  white  needles  from  an  alcoholic  solution.  Dissolves 
easily  in  boiling  alcohol ;  and,  if  the  solution  is  a  concentrated  one,  crystal- 
lizes out  more  or  less  completely  on  cooling. 

Oomp.— €24  H4 4  Ob,  BrUckner,= Carbon  62-61,  hydrogen  9*56,  oxygen  27-83=100.  The  lead 
salt  afforded  Carbon  43-36,  hydrogen  6*59,  oxyd  of  lead  34*58,  oxygen  [15*47j=100. 

Obs. — Separated  from  the  yellowish-brown  brown  ooal  of  Gesterwitz.  bee  Leuoofetrue,  p. 
743. 

824.  SnOOINELIirrE.  [Suociuum]  vertitur  [by  distillation]  partim  in  oleum  sui  coloris^ 
partim  deniqiie  in  eandidum  quiddam  et  tenue  quod  similitudinem  quandam  gerit  speciemqut 
sails,  Agric.^  Nat  Foss.,  233,  1546.  Flos  Suocini  Libav.^  Alchem.  Tract,  399,  1597.  Succinic 
Acid.    Suocinellite  Dojna, 

Orthorhombic.  /A  7=120°  18',  0  A  1=129**  45' ;  a  :  J  :  ^=1-04:25  : 1: 
1-7425,  Ramm.     1  :  1,  bas.,=100°  30',  macr.,  135°,  brach.,  96°  22'. 

H.  =  l.  G.=l*55.  Lustre  vitreous.  Colorless  or  white.  An  aromatic 
odor.    Soluble  in  water. 

-  Oomp.— €4  Hfl  04= Carbon  40-T,  hydrogen  6*1,  oxygen  64-2= 100.    Evaporates  at  a  low  tem 
perature,  and  on  cooling  condenEes  in  crystals. 

Obs.— Exists  in  amber,  constituting  2^  to  6  p.  c.  of  the  mass,  and  easily  obtained  from  it  \\) 
distillation.  Its  presence  ready  formed  in  this  resin  is  shown  by  the  fact  that  it  may  be  sepiirate^ 
either  by  water,  ether,  or  alkalies,  the  amber  being  left  after  the  treatment  without  its  succinic  acid. 

B26.  RBTTNBLIilTE.  Pari  of  Bright  Yellow  Loum  (f^.  Bovey)  so  saturated  with  petroleuni 
that  it  bums  like  sealing-wax,  J.  MiUes,  PhiL  Trans.,  li.  686,  1760;  Bitumen  ftom  Borey,  Betin 
Bsphaltum,  Haicheti^  lb.,  18(»4,  402 ;  Retinite.  Resin  of  Retin  Asphalt,  Retinic  Add,  J.  F,  1^ 
JohnsUm,  Phil  Mag.,  III.  zIl  560,  1838.     Retinellite  Dama,  ' 
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liesin-like.  Light  brown.  Begins  to  melt  at  121°  C,  is  perfectly  fluid  at 
160°,  and  gives  oft'  a  resin-like  odor  at  100°  C.  Soluble  in  alcohol,  still 
more  freely  in  ether. 

Comp. — 0.  ratio  for  O,  H,  0=21  :  28  :  3.    Analysis:  Johnston  (L  c.): 

C  76-86  H  8*75        0  1439=  100. 

Johnston  describes  salts  of  rotinic  acid  with  silver,  lead,  and  lime. 

Ob*. — The  retinasphalt  of  Hatchett,  from  the  Tertiary  coal  of  Borey  in  Deronshire,  from 
which  alcohol  separates  the  above  apecies,  occurs  in  roundish  masses,  having  H.=  1  —  2'5  ;  0-.= 
1*1:^5,  Hatchett;  lustre  slightly  resinous  in  the  fracture,  often  earthy  externally;  color  light  yel- 
lowish-brown, sometimes  green,  yellow,  reddish,  or  striped ;  and  is  subtransparent  to  opaque ; 
often  flexible  and  elastic  when  first  dug  up,  though  brittle  on  drying.  Johnston,  after  drying  the 
retinasphalt  at  300''  C,  obtained  (1.  c.)  53*92  p.  c.  of  resin  soluble  in  alcohol,  27*45  of  insoluble 
organic  matter,  and  18*23  of  ash=100.    The  insoluble  portion  has  not  been  investigated. 

Hatchett  found  (L  a)  vegetable  resin  65,  bitumen  41  (the  insoluble  part,  which  he  regarded 
as  asphalt,  and  alludes  to  in  the  name  retinasphalt),  and  earthy  matter  8=99. 

A  reunite  from  BcUle  afforded  Bucholz  (Schweig.  J.,  i.  290,  1811)  91  parts  soluble  in  absolute 
alcohol,  and  9  parts  Insoluble.  The  former  gives  a  yellcwish-brown  deposit  on  dilution,  and  is 
more  soluble  in  boiling  dilute  alcohol  than  in  cold ;  and  it  is  insoluble  in  pure  ether  and  turpen- 
tine. The  UUter  is  also  insoluble  in  ether.  Both  are  soluble  in  alkalies,  which  would  seem  to 
indicate  that  they  are  acid  in  their  relations. 

The  resm  fuses  with  more  difficulty  than  most  resins,  blackens  in  the  heat,  and  gives  out  a 
strong  aromatic  odor.  By  distillation  yields  a  brown  thick  oil,  some  water  containing  a  little 
acetic  acid,  besides  carbonic  acid  and  carburetted  hydrogen. 

826.  DOPPIiBRITB.    Dopplerit  Bdid,  Ber.  Ak.  Wien,  ii.  287,  1849,  lii.  281. 

Amorphous.  In  elastic  or  partly  jelly-like  masses.  When  fresh,  brown- 
ish-black, with  a  dull  brown  streak  and  greasy  subvitreous  lustre;  and 
when  in  thin  plates  reddish-brown  by  transmitted  light. 

H.=0-5.  G.=l-089,  Foetterle.  After  drying,  H.=2-2-5,  G.=l-466, 
and  lustre  somewhat  adamantine.  Becomes  elastic  on  drying  from  exposure 
to  the  air.     Tasteless.     Insoluble  in  alcohol  or  ether. 

Comp.,  etc.— Ratio  for  ^,  H,  O,  nearly  10 :  12  :  5,  from  analyses  2,  3.  An  acid  substance,  or 
mixture  of  different  adds,  related  to  humic  acid.  Analyses  :  1,  Schrotter  (Ber.  Ak.  Wien,  il  287, 
1849);  2,  8,  P.  Muhlberg  (Jahrb.  G.  Reichs.,  xv.  283,  1866): 


0 

H 

0             N 

1.  Aussee         51-09 

2.  "              55-94 

3.  Obbiirg    (i)  66-63 

6-29 
6-20 
5-58 

42-59        1-03=100  Schrotter. 
88-86       =100  Muhlberg. 
37-79       =100  Muhlberg. 

From  No.  1,  5*86  of  ash  are  excluded ;  from  No.  2,  5*1 8 ;  from  3,  5  to  14*2  p.  a  All  were  dried. 
Schrotter  found  the  loss  of  water  78-5  p.  c. ;  and  Muhlberg,  at  110"  0,  for  No.  2,  20*04  p.  c.  for 
an  air-dried  specimen;  for  3,  81-8  p.  a  for  a  jelly-like  specimen,  and  19*7  for  an  air-dried.  In 
caustic  potash  soluble,  with  a  residue  of  earthy  matters. 

Obs. —Found  in  peat-beds,  near  Aussee  in  Styria ;  and  in  Gontin  in  Appenzell,  and  Obbiirg, 
near  Stansstad  in  Unterwalden,  Switzerland. 

Named  after  Bergrath  Doppler,  who  was  the  first  to  bring  the  substance  to  notice. 

G.  W.  Giimbel  has  referred  here  (.Tahrb.  Min.  1858,  278)  a  substance  from  a  peat-bed  near 
Berchtesgaden.  It  is  soft,  plastic,  elastic,  black,  of  waxy  lustre,  tasteless ;  on  drying  in  the  air  it 
resembles  compact  coal,  is  brittle  and  velvet-black,  and  has  H.=2-6,  G.  =  1-489,  lustre  vitreous, 
with  powder  brownish-black.  The  air-dried  material  loses,  at  SO"*  C,  12  p.  c.  of  water.  Unlike 
dopplerite,  it  burns  with  a  bright  yellow  flame,  is  partially  soluble  in  alcohol,  and  the  alcoholic 
solution  affords  a  resin  (Kenng.  Ueb.,  1858,  142). 

A  pitch-black  coal-like  substance  from  the  peat-beds  at  Kolbenmoor,  near  Berchtesgaden,  the 
same  that  are  described  by  Giimbel,  related  to  dopplerite  in  composition,  and  in  not  burning  with 
a  flame  when  inserted  in  fragments  in  the  flame  of  a  candle,  has  been  analysed  by  G.  Gilbert 
Wheeler  (priv.  contrib.,  dated  Nuremberg,  Jan.  23,  1866).    It  afforded  him : 
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0  50-98        H5-86        N  3-Y4        0  36-U        ash  8-^8=100. 

It  appears  to  be  the  same  substanoe  that  is  here  partially  described  by  Gumbel. 
Mr.  Wheeler  observes  that  it  is  found  imbedded  in,  and  entirely  surrounded  by,  the  peat ;  and 
Bpecimeus  show  well  the  transition  from  peat  to  the  coal-like  substance. 

827.  M  ^LANELUTE.    Part  of  Melanchym  of  ffaitL  (see  p.  744).    Melanellite  Dana. 

Black  and  gelatinous,  as  obtained  by  Koehleder.  Separated  from  roch- 
lederite,  or  the  resinous  ingredient  of  melanchyme,  by  dissolving  the  latter 
out  by  means  of  alcohol. 

Oomp.,  etc. — The  jelly-like  mass  gave  on  analysis,  Carbon  67*14,  hydrogen  4'79,  oxygen 
28*07  =  100,  corresponding  to  the  ratio  48  :  40  :  l5=Carbon  e7-3.  hydrogen  4*7,  oxygen  2s-0= 
ion.  The  ratio  48  :  40  :  16=12  :  10  :  4  affords  the  percentage  C  66  I,  H  4*6,  0  29*3= lOa  The 
substance  is  regarded  by  Rochleder  as  an  add  related  to  ulmic  acid.  But,  as  it  was  not  combined 
with  a  base  before  analysis,  there  is  no  proof  of  its  purity. 

On  the  locality  and  material  affording  this  acid,  see  Boohlbdehite,  p.  744. 


IV.   SALTS  OF  ORGANIC  ACIDS. 

828.  MBLLITE.  Honigstein  (fr.  Thuringia)  Wem,,  Bergm.  J.,  17S9,  i.  380,  395.  Honigsteio 
Karsi.^  Mus.  Lesk.,  ii.  P.  1,  886,  1789.  Sncoin  transparent  eii  crist^ux  octaedres,  Pierre  de 
miel,  V,  Bom,  Cat  de  Raab,  ii.  90,  1790.  Mellites  Gmdin,  Linn.  .Syst,  "i-  282,  1793.  Mcllilite 
Kirwan,  Min.,  ii.  68,  1796.  Mellite  if.,  iii.  1801.  HonigBtein,  Melilithus,=Honigsteinsaurv 
(Acidum  melilithiciim)-HAlaunerde4-Wass3r,  Klapr.,  Ak.  Berlin,  1799,  Beitr.,  iii  114,  ISOl. 

Tetragonal.  6>Al=33°  29';  «=0-745445,  Kokscliarof.  Occiuv<  i:i 
octahedrons,  witli  often  the  planes  i-i  trnncating  the  hasal  angles,  aii'l 
sometimes  tlie  terminal  angle  and  hasal  edges  truncated,  the  occurring 
planes  being  0,  /,  i-i,  1.  1  A  1,  pyr.,=118°  16',  ba<?al,=93°  H' ;  1  A  {-h= 
121°  52',  Cleavage  :  octahedral,  very  indistinct.  Also  in  massive  nodules, 
granular  in  structure. 

H.  =  2— 2-5.  Ct.  =  1-55  — 1-65;  1-G36— 1'642,  Kenngott.  Lustre  resinons, 
inclining  to  vitreous.  Color  honey-yellow,  often  reddish  or  brownish; 
rarely  white.  Streak  white.  Transparent — translucent.  Fracture  con- 
choidal.     Sectile. 

Oomp.— Xl  S'4- 1 8  r[=Mellitic  acid  40-5S,  alumina  14  82,  water  45-lo.  Analyses :  1,  Klaproth 
(Beitr,,  iii  114);  2,  Wohler  (Pogg.,  vii.  325);  3,  J.  v.  Iljenkof  (Koksch.,  HI  217): 

Melliticacid    46  41*4  4230 

Alumina  1«  14*5  14*20 

Water  88  =  100  K,         44-1=100  "W.        -I4-16  1. 

Pyr.,  etc.— Whitens  in  the  flame  of  a  candle,  but  does  not  take  fire.  Dissolves  in  nitric  add; 
decomposed  by  boiling  water.    In  a  matrass  yields  water. 

Ob3.— Occurs  in  brown  coal  at  Arten  in  Thuringia;  at  Luschitz  near  Bilin  in  Bohemia;  near 
Walchow  in  Moravia;  in  the  Govt,  of  Tula,  Russia  in  Europe ;  Nertachinsk,  beyond  Lake  Baikal 

829.  PiooTiTB  Johnston  (Phil.  Mag.,  TIT.  xvii  382).  A  salt  of  alumina  and  an  organic  add  called 
roudoscous  acid  by  Johnston.  Composition  4  i^l-h^aHioO*  (the  acid)  +  27  ft.  Formed  on  granite, 
Ui  Cornwall,  from  the  action  of  wet  vegetation.     Reported  also  from  Wicklow  (Oh.  Gaz.,  1S52,  373). 

829A.  Orqanto  Salts  of  Iron.  Native  compounds  of  iron  and  organic  acids  have  been  indicated 
by  Bcrzehus  and  other  chemists  as  oommon  in  marshes.  But  none  of  them  has  yet  been  properly 
fuvcstigated,  the  kinds  of  acids,  as  well  as  the  proportions  of  acid  to  bases,  being  undetermiced. 
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APPENDIX  TO  HYDROCARBONS. 

830.  ASPHALTUM.  *A(r0a>roc  AristoL^  Strabo,  Dioac.,  eta  Bitumen  PUn^  zzxv.  61.  Asphalt| 
Uineral  Pitch.  Asphalt,  Bergpoch,  Erdpoch,  Gtrm,  Asphalte,  Bitume,  Fr.  [For  syiL  of 
Pittasphalt  or  Mineral  Tar  (Bergtheer  Gfrm.\  see  p.  728.] 

Asphaltum,  or  mineral  pitcli,  is  a  mixture  of  different  hydrocarbons,  part 
of  which  are  oxygenated.     Its  ordinary  characters  are  as  follows  : 

Amorphons.  G-.=l— 1*8;  sometimes  higher  from  impurities.  Lustre 
like  that  of  black  pitch.  Color  brownish-black  and  black.  Odor  bitumi- 
nous. Melts  ordinarily  at  90°  to  100°  C,  and  bums  with  a  bright  flame. 
Soluble  mostly  or  wholly  in  oil  of  turpentine,  and  partly  or  wholly  in 
ether ;  commonly  partly  in  alcohol. 

The  more  solid  kinds  graduate  into  the  pittasphalts  or  mineral  tar  (p. 
728),  and  through  these  there  is  a  gradation  to  petroleum.  The  fluid  kinds 
change  into  the  solid  by  the  loss  of  a  vaporizable  portion  on  exposure,  and 
also  by  a  process  of  oxydation,  which  consists  first  in  a  loss  of  hydrogen, 
and  finally  in  the  oxygenation  of  a  portion  of  the  mass. 

Coxnp.— The  action  of  heat,  alcohol,  ether,  naphtha,  and  oil  of  turpentine,  as  weU  as  direct 
analyses,  show  that  the  so-called  asphaltum  from  different  localities  is  very  various  in  composi- 
tion. Yet  the  true  composition  is  not  known  of  any  one  of  them.  It  has  been  shown  only  tiiat 
the  following  are  the  classes  of  ingredients  present : 

A-   OUs  vaporizable  at  about  1"0°  C,  or  below;  sparingly  present,  if  at  all 

B,  Heavy  oils,  probably  of  the  Pittoliura  or  Pctrolone  groups  (pp.  728,  729);  vaporizable  between 
100"  and  250°  C;  constituting  sometimes  85  p.  c.  of  the  mass. 

G.  Hesms  soluble  in  alcohol 

D.  Solid  asphaU-like  fitibstance  or  substances  soluble  in  ether  and  not  in  aicohol;  black,  pitch-like^ 
histroufl  in  fracture ;  1 5  to  85  p.  c. 

B.  Black  or  brownish-black  substance  or  substances  not  soluble  either  in  alcohol  or  ether ;  similar  to 
D  in  color  and  appearance,  Kerston ;  brown  and  ulmin-like,  Volckel ;  I  to  75  p.  c. 

F.  Nitrogenous  substances ;  oflen  as  much  as  corresponds  to  1  or  2  p.  a  of  nitrogen. 

Boussingault  attempted  an  investigation  of  the  composition  in  1837  (Ann.  Ch.  Phys.,  bcdT, 
141),  and  arrived  at  the  conclusion  that  there  were  two  principles  present;  one  petrolene.  an  oil, 
the  other  asphaltene^  a  solid,  and  concluded  that  all  asphalts  were  mixtures  of  these  two  in 
different  proportions.  But  his  petrolene^  as  already  observed,  is  beyond  question  a  mixture 
of  oils ;  and  his  asphaitene  needs  much  more  investigation.  His  special  examinations  on  this 
point  were  made  only  on  the  asphalt  of  Bechclbronn.  Ho  found  in  it  (1)  no  light  oil  (or  A),  as 
nothing  was  given  off  at  100"  0. ;  (2)  85*4  p.  c.  of  heavier  oil,  or  his  jjcirvfen*,  vaporized  between  100" 
and  2H0''  G.  (B);  and  (8)  14*6  p.  c  of  a  black,  lustrous,  asphalt-like  solid,  his  asphaitene^  soluble 
in  eiher^  oil  of  turpentine,  and  fatty  oils,  but  not  in  alcohol  (D).  Asphaitene  was  the  solid  sub- 
stance after  subjecting  the  asphaltum  to  a  temperature  of  250"  G.  in  a  hot  oil-bath. 

(Boussingault  has  been  quoted  by  Berzelius,  Kersten,  Bammelsberg,  and  others,  as  making  the 
asphaitene  not  soluble  in  ether,  but  he  expressly  mentions  its  solubility.  He  also  states  earlier 
that  the  mass  of  the  asphalt  was  wholly  soluble  in  ether ;  and,  also,  that  he  used  ether  to  separate 
it  from  the  impurities  present,  after  which  kind  of  purification  it  burnt  without  residue.) 

Boussingault's  analysis  of  asphaitene  afforded : 

Oarbon760  Hydrogen  9-9  Oxygen  14*8 =99*7; 

giving  the  ratio  for  ^,  H,  0=40  :  64 :  6.  He  closes  the  paper  with  his  analysis  of  an  asphalt 
(the  mum)  from  Oaxitambo,  as  follows : 

0  76-0  H9-5  015'6=100; 

and  remarks  on  the  near  approach  of  this  alphalt  in  composition  to  asphdUens.  But  in  1840 
(L  c,  Ixxiii.  444)  he  gives  two  new  analyses  of  the  Oaxitambo  asphalt,  in  which  he  obtained  onlj 
1-05  of  oxygen  and  nitrogen  (see  anal  7,  below);  and  adds  that  "hie  earlier  analysis  was  made 
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bj  the  method  ordinarily  followed  at  that  time,  hj'  which  method  he  was  never  able  to  obtain 
more  than  76  p.  c.  of  carbon."  The  remark  virtually  concedes  the  inaccuracy  of  the  analysis  also 
of  asphaltene,  or  at  least  gives  sufficient  occasion  for  a  very  large  doubt.  No  spedaJ  mention  'n 
made  In  this  second  paper  of  the  asphalt  of  Bechelbronn,  but  analyses  are  given  of  psirol&ie  from 
the  locality. 

Nendtvich,  in  an  investigation  of  an  asphalt  from  Peklenicza,  Austria,  found  it  to  oonsiFl 
almost  solely  of  asphaltene^  thai  is,  it  was  soluble  in  ether  and  not  in  alcohol;  and  in  1843  (Jabrb. 
G.  Reichs.,  vii.  748)  obtained  for  it  nearly  the  composition  of  asphaltene  (or  C  7'J-4d|  H  11*07. 
0  16-48);  but  in  1847  (Haid.  Ber.,  iii-  271)  he  rejects  his  earlier  results,  and  states  that  tht 
mineral  contained  no  oxygen^  and  was  essentially  identical  in  composition  with  petrolene,  as  stated 
en  p.  730. 

Other  analysts  have  not  afforded  more  satisfactory  results.  Part  have  been  contented  ynih 
analyses  of  the  undivided  mass ;  while  others  have  ascertained  the  portions  soluble  in  different 
menstrua,  without  ascertaining  the  constituents  of  the  substances  obtained. 

The  following  table  contains  the  proportions  of  the  ingredients  A,  B,  C,  D,  E,  above,  m  a  few 
asphalts.  The  letters  E  and  A,  in  connection  with  the  statement  of  the  solubility,  stand  fcr 
ether  and  aicohoL  1,  Boussingault  (1.  c.);  2,  Kersten  (J.  pr.  Ch.,  xxxv.  271) ;  8,  4,  Volckel  (Ann. 
Oh.  Pharm.,  bcxxvil  189);  5,  Klaproth  (Beitr.,  iii.  315);  6,  Meyrac  ( J.  d.  Phys..  xcix.  118);  7, 
Hermann  (J.  pr.  Oh.,  IzziiL  232);  8,  Nendtvich  (Haid.  Ber.,  L  c): 


1.  Bechelbronn 
2<  Brazza,  Dalmatia 

3.  Dax 

4.  Travers,  near  Nenfchatel 

5.  Albania 

6.  Bastennes 

7.  Tschetschna,  Oaucasus 

8.  Peklenicza 

Klaproth  found  the  asphalt  of  Avlona,  Albania,  to  give  nothing  to  alcohol,  and  to  dissolvt 
completely  in  ether,  like  that  of  Peklenicza. 

It  is  probable  that  the  material  insoluble  in  both  alcohol  and  ether  (column  E,  above)  is  not 
always  of  the  same  kind.  That  from  the  Brazza  asphalt  (anal  2)  was  black  and  lustrooa, 
asphalt-like;  while  that  of  Dax  (anal  3)  was  brown,  and  ulmin-like. 

Ultimate  analyses  of  different  asphalts  have  afforded  the  following  results:  1-3,  Ebelmea 
(Ann.  d.  M.,  xv.  628);  4,  6,  Regnault  (Ann.  d.  M.,  III.  xii.  161);  6,  WetheriU  (Trans,  Am.  PhiL 
Soo.  Philad.,  1852,  358);  7,  Boussingault  (1.  c,  Luxiii.  444) : 

C         H  0         N      Ash 


A.  Light 
oils. 

B.  Heavier 
oils. 

0. 

Resin. 

D.  SoLinE. 
InsoLinA. 

E.  InsoL 
inE&A. 

0                85*4 
60 
very  little 
atel           " 

0                 0 

9 

l*-0 
0 

14-6 

20-0 

about  half 

u 

aU 

0    = 

74-0= 

about  haij 

0 

a  third 
0  = 
0 

100  Boussingault 
100  Kersten. 
'      VolckeL 

Volckel. 

Elaprotfa. 

18 

11-2 
trace 

two  thirds 
0 

88-8 
aU 

Meyraa 
100  Hermann. 
Nendtfich. 

1. 

Bastennes 

78-50 

8-80 

"2-60 

1-65 

8-45=100  Ebelmen. 

2. 

Pont  du  Chateau 

7618 

9*41 

[10-84 

2-32 

1-80=100  Ebelmen. 

8. 

Auvergne 

77-64 

7-86 

[8-35' 

1-02 

5*13=100  Ebehnen. 

4. 

Abruzzi,  Italy 

67-48 

7-22 

[28-98' 

1-37 

=100  RegnaulL 

5. 

Ouba 

81-46 

9-57 

[8-97] 

— =100  Regnault. 

6. 

t( 

82-34 

910 

[6-2.VI     1-91 

0-40=100  WetherilL 

7. 

Oaxitambo 

(I)  88-66 

9-69 

r 

1-66] 

=100  Boussingault 

The  most  of  these  analyses  need  revision. 

Obs. — Asphaltum  belongs  to  rocks  of  no  particular  age.  The  most  abundant  deposits  an 
superficial  But  these  are  generally,  if  not  always,  bonnected  with  rock  deposits  containing 
some  kind  of  bituminous  material  or  vegetable  remains  (see  p.  725). 

Some  of  the  noted  localities  of  asphaltum  are  the  region  of  the  Dead  Sea,  or  Lake  Asphaltites, 
whence  the  most  of  the  asphaltum  of  ancient  writers ;  a  lake  on  Trinidad,  l\  m.  in  circait, 
which  is  hot  at  the  centre,  but  is  solid  and  cold  toward  the  shores,  and  has  its  borders  over  8 
breadth  of  f  m.  covered  wilJi  the  hardened  pitch  with  trees  flourishing  over  it ;  and  about  Poin* 
La  Braye,  the  masses  of  pitch  look  like  black  rocks  among  the  foliage ;  at  various  places  in  8 
America,  similar  lakes,  as  at  Oaxitambo  (not  Ooxitambo),  Peru,  which  is  used  at  Payta,  on  ^ 
coast  (under  the  equator^  for  pitching  boats,  etc. ;  at  Berengela,  Peru,  not  far  from  Arica  (S.\ 
where  it  is  put  to  the  same  use ;  in  California,  near  the  coast  of  St  Barbara,  an  area  of  soou 
acres;  in  a  large  bed,  near  Avlona  in  Albania  (G.= 1-205).  Also  in  smaller  quantities,  sometimet 
disseminated  through  shale  and  sandstone  rocks,  and  occasionally  limestones,  or  collected  in 
oavities  or  seams  in  those  rooks ;  near  Matlock,  Derbyshire,  in  stalactitio  masses ;  Poldice  mine 
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in  C~>t*nvrall:  IlaiighmoiKl  Ti:r  in  rViiropshire;  at  Bastennes  and  Dax,  Dept.  of  Landes,  constitu- 
ting t\  p.  c.  of  a  sandy  deposit;  Val  do  Travors,  Ncuchatel,  impregnating  a  bed  in  tlie  CretaceonH 
formctioii,  and  serving  as  u  cement  to  the  rock,  which  is  used  for  buildings;  imprejinating 
dolomite  ou  the  island  of  Brazza  in  Dalmatia  j  in  the  Caucasus ;  in  gneiss  and  mica  sehi^st  in 
Sweden. 

The  following  substances  are  closely  related  to  asphnltum,  and,  like  it,  are  mixtures  of  ui\dcter- 
mined  carbohydrogens. 

830 A.  Grahamite  Wurtz  (Coal  or  Asphalt  Lesley, 'Btoc  Am.  Pliil.  Soc.  Philad.,  ix.  183,  1863-, 
Grahamite  Wurtz,  Rep.  Min.  Format,  in  W.  Virginia,  1865,  Am.  J.  Sd,  IL  xlii.  420,  1866.) 
Resembles  the  preceding  in  its  pitch-black,  lustrous  appearance;  H.=r2:  G.=1'I45.  Soluble 
mostly  in  oil  of  turpentine ;  partly  in  ether,  naphtha,  or  benzole ;  not  at  all  in  alcohol ;  wholly  in 
ihloroform  and  sulphid  of  carbon.  No  action  with  alkalies  or  hot  nitric  or  muriatic  acid.  Molts 
only  imperfectly,  and  with  a  decomposition  of  the  surface ;  but  in  this  state  the  interior  may  be 
drawn  into  long  threads. 

Occur?  in  W.  Virginia,  about  20  m.  in  an  air  line  S.  of  Parkersburg,  filling  a  fissure  (shrinkage 
fissure)  in  a  sandstone  of  the  Carboniferous  formation ;  and  supposed  to  be,  like  the  albertite,  an 
inspissated  and  oxygenated  petroleum.  There  is  yet  no  reliablo  analysis  of  it,  not  even  an 
ultimate  analysis.  The  material  is  partly  columnar  from  a  fracturing  as  a  result  of  contraction  iu 
the  material,  the  structure  being  vertical  to  the  sides  of  tho  vein. 

83l)B  Albehtite  Bohb.  (Melan- Asphalt  Welherill,  Trans.  Am.  PhiL  Soc.  Philad.,  1852,  3n3.) 
Differs  from  ordinary  asphaltum  in  being  only  partially  soluble  in  oil  of  turpentine,  and  Iq  its  very 
imperfect  fusion  when  heated.  It  has  H.=l--2:  G.= 1*097;  lustre  brilliant,  pitch-like;  color 
jet-black.  Softens  a  Uttle  in  boiliog  water;  in  the  flame  of  a  oandle  shows  incipient  fusion. 
According  to  imperfect  determinations,  only  a  trace  soluble  iu  alcohol ;  4  p.  c.  in  ether ;  30  in  oil 
of  turpentine. 

Wetberill  obtained  in  an  ultimate  analysis  (L  c.)  Carbon  86*04,  hydrogen  8'9A,  oxygen  1*97, 
nitrogen  2*9:<,  S  /r.,  ash  0*10=  100.  By  destructive  distillation,  oils  of  the  Naphtha,  Betanaph- 
tha,  and  Ethylene  series  have  been  obtained  by  Warren. 

Occurs  filling  an  irregular  fissure  iu  rocks  of  the  Subcarboniferous  age  (or  Lower  Carboniferous) 
in  Nova  Scotia,  aud  is  regarded  as  an  inspissated  and  oxygenated  petroleum.  For  an  article  on  its 
mode  of  occurrence,  see  Hitchcock,  Am.  J.  Sci.,  IL  xxxix.  267. 

830O.  PiAUZiTB  (Retinit  von  Piauze,  Piauzit,  ffdid.,  Pogg.,  bcii.  275,  1844).  An  asphalt-like 
substance,  remarkable  for  its  high  melting-point,  315°  C.  It  occurs  slaty  massive ;  colbr  brownish- 
or  greenish-black;  thin  splinters  colophonite-brown  by  transmitted  light;  streak  light  brown, 
amber-brown ;  H.= 1*5  ;  G  =  1  220  ;   11 86,  Kenngott. 

After  melting,  it  bums  with  an  aromatic  odor  and  much  smoke,  leaving  5*96  per  cent,  of  ash. 
Soluble  in  ether  and  caustic  potash,  also  largely  in  absolute  alcohol  Heated  in  a  glass  tube  a 
yellowish  oily  fluid  is  distilled,  having  an  acid  reacdon. 

It  comes  from  a  bed  of  brown  coal  at  Piauze,  near  Neustadt  in  Camiola ;  on  Mt.  Chum,  near 
Tiiffer  in  Styria,  where  thousands  of  pounds  have  been  obtained.  It  much  resembles  a  black 
lamellar  coal  (Kenngott,  Jahrb.  G.  Reichs.,  91,  1856). 

830D.  Berbxoislitb  Johnston,  Phil.  Mag.,  IIL  xiii.  329,  1838.  Asphaltum -like.  Color  dark 
brown,  with  a  tinge  of  green.    Powder  yellow.    Lustre  of  surface  of  fracture  resinous. 

Analysis:  Johnston  (I.  c.) :  C  72*47,  H  9  20,  0  18-33  —  100,  corresponding  to  the  ratio  for  6,  H. 
8,  40  :  62  :  8.  Porms  a  solution  \iith  cold  alcohol,  which  is  bitter  to  the  taste.  Ou  evaporation 
the  resin  obtained  has  a  clear  red  color,  and  remains  soft  and  visoid  at  the  ordinary  temperature. 
Nearly  insoluble  in  caustic  potash.  Odor  resinous,  disagreeable ;  but  after  fusiofi  for  some  time 
at  1 00°  0.,  this  odor  is  succeeded  by  an  agreeable  one ;  on  cooling  it  regains  the  original  odor. 
It  is  said  to  form  a  lake  like  that  of  Trinidad,  in  the  province  of  St.  Juan  de  Berougela,  about  lOo 
m.  from  Arica,  Peru,  and  is  used  at  Arica  for  paying  boats  aud  vessels. 

B3l.  AUNERAIi  OOAZ«.     'AvSpatcvra  S'oaa  riHv  roia^ruw  y^ii  nXioi^  ix^a  Ij  ira>rj»od  [=Coal-like  SUb- 

fttanoes  which  have  in  them  more  of  earth  than  of  smoke  or  fire]  Arisiot,,  Merf  w7oA»;y..  iv.  9. 
E**  b>  (river  Pontus  in  Thrace)  n^at  \i9ovi  oi  Katovrat  [=Certain  stones  which  bum]  AristoLf  Ylcf,! 

Bavfi,  ^AKtvof/^  C  116.      Ofif  ii  KaXoiaiv  e^Bif  &t$paKat  ruv  Sptnrrofiiyuv  {7  dpvrr tftiinup)  ^ta  riiv  ^peinf 

sm  yf  .iJiif,  etc  [=Tho8e  (of  minerals)  dug  for  use,  which  are  called  simply  coals,  are  earthy, 
bat  will  kindle  and  bum  like  charcoal]  (fir.  LiguriaX  Theophr.,  xvi  (in  Schneider's  edit),  315 

B.O.     *£ytai  ii  rdv  ^pavariav  audpcut^tvvrai  rfi  icavoet  Koi  6iaftifuoat  rAetcu  j(^p6»oi>   [=Some  brittle  StOUeS 

beoome  by  boming  like  glowing  coals,  and  remain  so  a  long  tmie]  (fir.  Bena  in  Thrada,  and  the 
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promoutory  of  Enneas)  Theophr.,,  xiL    Bpaxiai  \i%i  Ariatot,    Puyy/nw  UB^s  Strabo     Tayirm 
Xldufj  Gpaviu;  X(dr>(,  Diose.,  y.  145,  146.    Thracius  lapis,  Gtemma  Sammothrada*  P/iVl,  xudii  SO, 
>   xzzYii.  67.    Q-agates  Flirk^  xzxvi.  34.    Steiukohle  Oerm,    Honille,  Charbon  fossile,  Pr. 

Mineral  coal  is  made  up  of  diiFerent  kinds  of  hydrocarbons,  with  perliap* 
in  some  cases  free  carbon  ;  but  the  species  liave  not  yet  been  investigated. 

The  distinguishing  characters  of  mineral  coal  are  as  foUows  : 

Compact  massive,  without  crystalline  structure  or  cleavage  ;  sometimes 
breaScing  with  a  degree  of  regularity,  but  from  a  jointed  rather  than  a 
cleavage  structure.  Sometimes  laminated ;  often  faintly  and  delicately 
banded,  successive  layers  differing  slightly  in  lustre. 

II. =0*5— 2*5.  G.=l  — 1'80.  Lustre  dull  to  brilliant,  and  either  earthy, 
resinous,  or  submetallic.  Color  black,  grayish-black,  brownish-black,  and 
occasionally  iridescent ;  also  sometimes  dark  brown.  Opaque.  Fracture 
conchoidal — uneven.  Brittle ;  rarely  somewhat  sectile.  Without  t^ste, 
except  from  impurities  present.  Insoluble  in  alcohol,  ether,  naphtha,  and 
benzole,  excepting  at  the  most  2  or  3  p.  c.  (rarely  10?);  usually  less  than 
1  p.  c.  Insoluble  in  a  solution  of  potash.  Infusible  to  subfusible ;  but 
often  becoming  a  soft,  pliant,  or  paste  like  mass  when  heated.  On  distil- 
lation most  kinds  aflbrd  more  or  less  of  oily  and  tarry  substances,  which  arc 
mixtures  of  liydrocarbons  and  paraffin. 

Var. — The  variations  depend  partly  (1)  on  the  amount  of  the  volatile  ingredients  afforded  or 
destructive  distillation :  or  (2)  on  the  nature  of  these  volatile  compounds,  for  ingredients  of  similai 
composition  may  differ  widely  in  volatility,  etc. ;  (8)  on  structure,  lustre,  and  other  physicaJ 
diaracters. 

1.  Anthracite  (Anthrntit  Karst^  Tab.,  58,  96,  180S.  Glanzkohle  Germ,).  H.=2— 2-5.  G.= 
182— 1-7,  Pennsylvania;  1-81,  Rhode  Island;  1-26— I'SS,  South  Wales.  Lustre  bright,  often 
submetallic,  iron-black,  and  frequently  iridescent.  Fracture  conchoidal.  Volatile  matter  afttr 
drying  3  to  ^  p.  c     bums  with  a  feeble  flame  of  a  pale  color. 

Tlie  anthracites  of  Pennsylvania  contain  ordinarily  85  to  93  per  cent,  of  carbon ;  those  of 
South  Wales,  88  to  95;  of  France,  80  to  83 ;  of  Saxony,  81 ;  of  southern  Russia,  sometimes  94 
per  cent. 

Anthracite  graduates  into  bituminous  coal,  becoming  less  hard  and  containing  more  volatile 
matter ;  and  an  intermediate  variety  is  called  free-burning  anthracite. 

2.  Native  Coke.  More  compact  than  artificial  coke,  and  some  varieties  afford  considerable  bitu- 
men. From  the  Edgehill  mines,  near  Richmond,  Va.,  according  to  Genth,  who  attributes  its  ori< 
gin  to  the  action  of  a  trap  eruption  on  bituminous  ooaL 

Bituminous  Coals  (Schwarzkohle  Hausm.,  Handb,  73,  1813.  Steinkohle  pt.  Geim.).  Fndei 
the  head  of  Bituminous  Coals,  a  number  of  kinds  are  Included  which  differ  strikingly  in  the  action 
of  heat,  and  which  therefore  are  of  unlike  constitution.  They  have  the  common  characteristic  of 
burning  in  the  fire  with  a  yellow,  smoky  flame,  and  giving  out  on  distillation  hydrocarbon  oils 
or  tar,  and  hence  the  name  bitaminous.  The  ordinary  bituminous  coals  contnin  from  5  to  15 
p.  c.  (rarely  16  or  17)  of  oxygen  (ash  excluded);  while  the  so-called  brawn  coal  or  ligniU  con- 
tains from  20  to  36  p.  c,  after  the  expulsion,  at  100°  C,  of  16  to  36  p.  c.  of  water.  The  amount 
of  hydrogen  in  each  is  from  4  to  7  p.  c.  Both  have  usually  a  bright,  pitchy,  greasy  lustre 
(whence  often  called  Pechkokle  in  German),  a  firm  compact  texture,  are  rather  fragile  compared 
with  anthracite,  and  have  G.  =  1'14 — 1*40.  The  brown  coals  have  often  a  brownish-black  color, 
whence  the  name,  ;md  more  oxygen,  but  iu  these  respects  and  others  they  sliade  into  ordinary 
bituminous  coals. 

The  ordinary  bituminous  coalpf  Pennsylvania  has  G.  =  1*26 — 1  -37  :  of  Newcastle,  Englj»*id.  1  27 ; 
of  Scotland,  1  ^7— 1-32 ;  of  France,  1  2— 1*33 ;  of  Belgium,  1  -27—1  3.  The  most  prominent  kinds 
are  the  (bllowiug: 

:i.  Caiuno  Coal.  A  bituminous  coal  which  softens  and  becomes  pasty  or  semi-viscid  in  the  fire. 
This  softening  takes  place  at  the  temperature  of  incipient  decomposition,  and  is  attended  with  the 
escape  of  bubbles  of  gas.  On  increasing  the  heat,  the  volatile  products  which  result  from  the 
ultimate  dcco.npositiou  of  the  softened  mass  are  driven  off,  and  a  coherent,  grayish -black,  cellular, 
ur  fritted  mats  {coke)  is  left.  Amount  of  coke  left  (or  part  not  volatile)  varies  from  60  to  85  p  c 
A  caking  coal  will  lose  its  caking  quality  if  kept  heated  for  2  or  3  hours  at  300°  C,  and  sometimei 
on  mere  exposure  for  a  time  to  the  air. 
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4.  Non-Cakino  Coal.  Like  the  preceding  in  all  external  characters,  and  often  in  ultimate 
corapoaitlou ;  but  burning  freely  without  softening  or  any  appearance  of  incipient  fusion.  Per- 
centage of  volatile  matter  same  as  for  caking  coal,  but  the  cokt  is  not  a  proper  coke,  being  in  pow- 
der, or  of  the  form  of  the  original  coal. 

There  are  all  gradations  betweeri  caking  and  non-caking  bituminous  coals.  In  external  char- 
acters the  two  kinds  are  alike.  They  often  break  into  layers :  and  there  is  besides  a  horizont-al 
banding  arising  from  a  suoce^ion  of  very  thin  non-separable  layers,  slightly  differing  in  lustre  or 
shade  of  color.  Cherry  coal  or  soft  coal  (of  England)  is  a  non-caking  coal  igniting  well  and  burn* 
ing  rapidly,  while  splint  or  hard  coal  ignites  less  readily,  bums  less  rapidly,  owing  to  the  smaller 
amount  of  volatile  matter.  Coals  which  do  not  cake  on  burning  are  culled  free-burning  coals 
while  tho  caking  are  called  binding  coals. 

5.  OAJfNEL  Coal  (Parrot  Coal).  A  variety  of  bituminous  coal,  and  often  caking;  but  differing 
from  the  preceding  in  texture,  and  to  some  extent  in  composition,  as  shown  by  its  products  oc 
distillation.  It  is  compact,  with  little  or  no  lustre,  and  without  any  appearance  of  a  banded 
structure ;  and  it  breaks  with  a  conchoidal  fracture  and  smooth  surfaces ;  color  dull  black  or 
grayish-black.  On  distillation  it  affords,  after  drying,  40  to  66  of  volatile  matter,  and  the  material 
volatilized  includes  a  large  proportion  of  burning  and  lubricating  oils,  much  larger  than  the  above 
kinds  of  bituminous  coal ;  whence  it  is  extensively  used  for  the  manufacture  of  such  oils  It 
(rraduates  into  oil-producing  coaly  shales,  the  more  compact  of  which  it  much  resembles.  The 
original  Parrot  coal  is  a  cannel  from  near  Edinburgh,  which  burns  with  a  crackling  noise,  whence 
the  name  (Percy);  and  Horn  coal^  a  kind  from  South  Wales,  which  emits  when  burning  something 
of  tho  odor  of  burning  horn. 

6.  ToEBANTTE.  A  Variety  of  cannel  coal  of  a  dark  brown  color,  yellowish  streak,  without  lustrCi 
having  a  subconchoidal  fracture ;  H.  =  2*25  ;  G.  =  l  17  — 1-2.  Yields  over  60  p.  c.  of  volatile  mat- 
ter, and  is  used  for  the  production  of  burning  and  lubricating  oils,  paraffin,  illuminating  gas. 
Named  from  the  locatity  at  Torbane  Hill,  near  Bathgate  in  Linlithgowshire,  Scotland.  Also  called 
Boghead  Cannel  (see  p.  742 ). 

7.  Brown  CJoal  (Braunkohle  Germ.,  Pechkohle  pt.  Genn,^  Lignite).  The  prominent  character- 
istics of  brown  coal  have  already  been  mentioned.  They  are  non-caking,  but  afford  a  large 
proportion  of  volatile  matter.  They  are  sometimes  pitch-black  (whence  Pechkohle  pt.  Oerm.\ 
but  often  rather  dull  and  brownish-black.  G.=  l'l&— 1*3 ;  sometimes  higher  from  impurities.  It 
is  oocasioually  somewhat  lamellar  in  structure. 

Brown  coal  is  often  called  lignite.  But  this  term  is  sometimes  restricted  to  masses  of  coal 
which  still  retain  the  form  of  the  original  wood.  Jet  is  a  black  variety  of  brown  coal,  compact  in 
texture,  and  taking  a  good  pohsh,  whence  its  use  m  jewelry. 

8.  Eahthy  Brown  Coal  (Brdige  Braunkohle)  is  a  brown  friable  material,  sometimes  forming 
layers  in  beds  of  brown  coaL  But  it  is  in  general  not  a  true  coal  a  considerable  part  of  it  being 
soluble  in  ether  and  benzole,  and  often  even  in  alcohol ;  besides  affording  largely  of  oils  and 
paraffin  on  distillation.  For  a  notice  of  "  coal "  of  this  kind  see  under  Leucopetrite,  p.  743 
Such  a  coal  is  sometimes  called  wax  coal  and  paraffin  coal  (Wachskohle,  Parafflnkohle,  Oerm,), 
See  also  Bathvillite,  p.  742. 

9.  Mineral  Charcoal.  Fibrous  charcoal-like  substance  often  found  covering  the  surfaces 
between  layers  of  coal,  and  observed  in  coal  of  all  ages.  It  is  soft,  and  soils  the  fingers  like 
charcoal     One  variety  of  ii  is  a  dry  powder. 

Comp. — Most  mineral  coal  consists  mainly,  as  the  best  chemists  now  hold,  of  oxygenated  hydro" 
carbons.  On  page  742  it  is  shown  that  the  kind  of  cannel  coal  called  torbanOe  and  the  sub- 
stance bcUhvillile  are  closely  related  in  composition,  as  well  as  insolubility,  to  the  species  of  the 
Succinite  group ;  and  it  is  probable  that  other  cannel  coals  contain  this  or  some  related  compound ; 
aiid  that  oil-producing  (not  oil-bearing)  shales  include  a  similar  kind  of  hydrocarbon.  The  ordinary 
bituminous  coals  often  have  1 0  to  15  p.  c.  of  oxygen,  and  may  be  of  analogous  composition,  though 
differing  much  in  the  precise  constitution  of  these  hydrocarbons,  some  containing  such  as  produce 
a  pasty  fusion  or  incipient  decomposition  when  heated  (caking),  and  others  such  js  undergo  no 
Bcmi-fusion  (non-caking).  The  brown  coals,  in  which  there  are  20  to  35  p.  c.  of  oxygen,  must 
iiif  ludc  other  kinds  of  oxygenated  hydrocarbons,  of  the  insoluble  kinds.  But  microscopic  exam- 
inations appear  to  show  that  woody  fibre  is  present  in  it  in  various  stages  of  alteration. 

Besides  oxygenated  hydrocarbons,  there  may  also  be  present  simple  hydrocarbons  (that  is,  con- 
taining no  oxygen).  This  would  seem  to  follow  from  the  small  percentage  of  oxygen  (2 — 3  p.  a)  in 
the  Tyneside  cannel,  while  the  hydrogen  is  as  large  in  amount  as  iu  any  cannel  or  bituminous  coals. 
And  there  are  various  bituminous  coals,  low  in  oxygen,  that  suggest  the  same  conclusion.  At  pres- 
eui,  however,  chemistry  knows  of  no  simple  hydrocarbons  that  are  insoluble  in  naphtha  and  benzole. 

The  presence  of  free  carbon  is  naturally  mferred  from  the  composition  of  coals  like  the  anthra- 
cites, which  afford  very  little  volatile  matter.  But  even  these  coals  contain  ordinarUy  1*6  to  2*5 
p  a  of  each  oxygen  and  hydrogen ;  and  Berthelot  holds  that  they  are  hydrocarbon  compounds 
like  other  coals.  It  is  remarkable  that  in  one  of  the  analyses  of  anthracite  from  Piesbei^,  Han- 
►  ver  (anal  4^  no  oxygen  whatever  was  found,  while  there  were  2*23  p.  a  of  hydrogen. 
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TIio  portion  of  coal  soluble  in  naphtha  or  benzole,,  although  small  in  am  funt,  indicates  the  pi( 
sence  of  other  hydrooarbons — simple  or  oxygenated— oils  or  resins.  Their  nature  remains  to  be 
ascertained.  Fyfe  obtained  by  means  of  naphtha,  from  the  Torbane  mineral  I  "2  and  1*4  p.  c; 
from  cannel  coal,  2 — 4  p.  e. ;  and  from  Newcastle  t-aking,  in  three  experiments.  4*2,  5-8,  9*8  p.  c 
of  soluble  material.  These  results  do  not  accord  with  the  ordinary  statements  with  regard  to  tlij 
insolubility  of  coal,  and  the  subject  needs  far  more  extended  study. 

Under  microscopic  examination,  when  in  thin  shoes,  many  bituminous  coals  (including  most 
cannel  coals,  the  gas  coals  of  No^a  Scotia^  Pelton,  etc.)  are  seen  to  consist  of  three  kinds  of  materia; 
as  first  observed  by  Button  (Geol.  Soc.  London,  1832-33),  and  further  more  particuhirly  by  Dr. 
Aitk(|D  of  Glasgow  (Ronalds  k  Richardson,  Chem.  Techn.,  I.  778). 

(1 )  An  opaque  black  substance,  which  is  insoluble  in  acids  as  well  as  other  menstrua,  and,  as 
suggested,  may  be  free  carbon  (?).    It  is  stated  to  be  the  main  constituent  of  anthracite. 

(2)  A  yellow  or  reddish  resic-Iike  substance,  which  is  transluuout  or  transparent,  volatile  bj 
heat,  and  insoluble  In  naphtha,  muriatic  and  nitric  acids. 

(3)  Earthy  matter,  which  is  more  or  less  soluble  in  water,  and  is  earthy  impurity. 

The  resin  like  material,  No.  2,  may  well  be  a  species  of  the  Succinite  group  (see  above),  h 
many  pitchy  bicuminous  coals  it  is  impossible  to  make  out  tlie  structure  here  described  ou 
aooount  of  their  opacity.  Some  Nova  Scotia  coal  contains  yellow  matter,  which  is  soluble  in 
ether,  and  slightly  so  in  turpentine  aud  nitric  add ;  and  the  same  is  true  of  that  of  the  Peitou 
coal.    Many  broum  coals,  as  the  Bovey,  show  the  structure  above  described. 

Coals  often  contain  resins  disseminated  in  visible  points  through  the  mass,  which  may  or  may 
not  be  of  soluble  kinds. 

Sulphur  is  present  in  nearly  all  coals.  It  is  supposed  to  be  usually  combined  with  iron, 
and  when  the  coal  affords  a  red  ash  on  burning,  there  is  reason  for  believing  this  true.  But 
Percy  mentions  a  coal  from  New  Zealand  (anal.  18)  which  gave  a  peculiarly  white  ash,  although 
containing  2  to  3  p.  a  of  sulphur,  a  fact  showing  that  it  is  present  not  as  a  sulphid  of  ir3n,  but 
as  a  constituent  of  an  organic  compound.  The  discovery  by  Ohurch  of  a  resin  containing  sul- 
phur (see  Tasmanite,  p.  746),  gives  reason  for  inferring  that  it  may  exist  in  this  coal  in  tluit 
state,  although  its  presence  as  a  constituent  of  other  organic  compounds  is  quite  possible. 

The  presence  oi  nitrogen^  sometimes  2  p.  c,  proves  the  presence  of  nitrogenous  hydrocarbons; 
but  of  what  nature  is  unknown. 

The  above  review  of  the  composition  of  coal  shows  that  as  yet  very  little  is  known  as  to  ftd 
actual  constituents ;  and  that  no  analyses  to  determine  them  can  be  satisfactory  which  are  DOt 
carried  forward  by  the  aid  of  the  microsoope,  and  by  the  preparatory  separation  of  the  coal  ioto 
parts,  as  far  as  possible,  by  different  menstrua,  and  the  separate  analyses  of  these  parts. 

The  impurities  present,  which  oonstituto  the  ash  of  the  coal,  consist  of  silica  or  quartz,  oxyd  of 
iron,  clay,  and  other  aluminous  silicates,  or  such  ingredients  as  make  up  the  mud  aud  day  of  fine 
soil  or  alluvium ;  also  some  silica,  potash,  and  soda,  derived  from  the  original  vegetation.  The 
ash  in  the  purest  mineral  coal  amounts  to  but  0*25  to  1  p.  &  ;  but  in  that  which  passes  for  the 
best  there  are  ordinarily  5  to  8  p.  c. ;  and  in  most  that  is  used  for  fuel  there  are  8  to  15  p.  c. 

Aualyses :  AnthracUe,  1,  Regnault  (Ann.  d.  M.,  III.  xiL);  2-4,  Hilkenkamp  ft  Kempner  (Steink. 
DeutsolU.,  ii.  284, 1866) ;  5,  Regnault  (1.  a);  6,  7,  J.  Percy  (Proc.  G.  Soc,  i.  202,  Metal'gy,  106, 1861). 

Caking  cook  8-10,  Stein  (Steink.  Sachs.,  1867);  11,  Regnault  (1.  a);  12,  13,  Dick  (Percy's 
Met.,  99);  14,  0.  Tookey  (ib.);  15-17,  Noad  (ib.):  18,  0.  Tookey  (ib.);  19-21,  Regnault  (Lc.); 
n,  23,  MarsiUy  (0.  R,  xlvi.  891). 

Non-caking.  24,  Regnault  (I  a);  26,  Nendtvich  (Ber.  Ak.  Wien,  1851);  26,  27,  A.  Dici[ 
(Percy's  Met.,  102);  28,  29,  Rowney  (Edinb.  N.  PhU.  J.,  iL  141,  1855);  30,  Stein  (L  c.);  31-34 
Marsilly  (L  c);  36,  E.  Riley  (Percy's  Met.,  102). 

Wkeiher  caking  or  not,  not  stated.    36-39,  Fleck  (Steink.  Deutschl.,  ii.  272,  1865). 

Cannel  coal,  40,  Regnault  (1.  c.);  41,  Vaux  (J.  Ch.  Soc.,  I  820);  42,  Taylor  (Edinb.  N.  Phil 
J.,  I  146,  1851). 

Tbrbaniie,  43,  Anderson  (Greg  ft  Lettsom,  Min.,  17);  44,  Hoftnann  (ib.);  45,  Stenhonse  (ib.); 
46,  Fife  (ib.);»47,  Metter  (J.  pr.  Ch.,  IxxviL  38). 

Brown  cook  48-51,  Regnault  (I.  c);  52,  F.  Vaux  (J.  Ch.  Soa,  v.  1,  318,  1849);  63,  Nendtvich 
(la);  54,  Grager  (Jahresb.  1848,  261);  65,  Sohrotter  (Jahresb.  1849,  708);  56,  Bner(Jahresbi 
1862,  783);  57,  F.  Bischof  (B.  H.  Ztg.  1850,  69);  68,  Wagner  (Polyt.  Ontralbl  1847,  1496);  59 
F.  Bischof  (L  c);  60,  laebig  (Eenngott,  1862,  257);  61,  Woskresseusky  (iK). 

Mineral  charcoal    62-65,  Dr.  Rowney  (I  c). 

Anihraciie, 

P.  c.,  ash  exdaded. 
CHOKABh  OHO 

1.  a  Wales,  Anihr.         92*56  3*33  2*53   1-68  94*05  3'38  2*57  BcgnMlt 

2.  Piesberg,  Hanover      90  40  1*90       1  73        6*04  96*14  2*02  1*84"  SLkK. 
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0       H 

0       N      S 

Ash 

0       H 

0        N    Coke 

8.  Fieeberg,  Hanover 

87-96  1-97 

0-61       

9-31 

97-16  2-17  0-65° H.&K 

4.         "                ** 

91-14  2*08 

6-81 

97-77  2-23 

H.&K 

5.  Pennsylvania 

90-45  2-43 

2-46 

4-67 

94*89  2-65  266 Bt 

6.            " 

92-69  2-63 

1-61  0-92 

2-25 

94-72  2-69 

2-58'' P. 

7.            " 

84-98  2-45 

1-16  1-22  

10-20 

94-64  2-73 

2-64 P. 

Caking  Coals, 

8.  Zwickau 

76-59  4-12 

12-87  0  33  0-81 

6-00 

81-47  4-38 

18-71    0-35  64*64  St 

9.        " 

72-27  4-16 

10-73  0-34  0-88 

12-50 

82-69  4-76 

12-26   0-39  77*59  St. 

10.  Planitz 

81-23  4-43 

9-80  0-21  0-55 

4  25 

84-84  4-63 

10-74   0-23  63-89  St 

ll.Epinac 

8112  610 

11-26 

253 

83*22  6-23 

11-55 63-6    Bt 

12.  Northumberland 

78-65  4  65 

14-21    0  55 

2-49 

80-54  4  76 

U-?©" Dk. 

1.3.             " 

82-42  4-82 

11-97    0-86 

0-79 

§3-73  4-90  ll-37'»  Dk. 

14 

78-69  6-00 

10-07  2-37  1-51 

1-36 

81-01  6-17 

10-38    2-44    T. 

15.  Blaina,  &  W. 

8-2-56  6-36 

8-22   1-66  0-75 

1-46 

84*42  6*48 

8-40    1-70    Nd. 

16. 

83-44  5-71 

6-93  1-66  0-81 

2-45 

86-25  6-90 

613    1-72    Nd. 

17. 

8300  6-18 

4-68  1*49  0-75 

400 

87-14  6-49 

4-81    1-56    NiL 

18.  K  Zealand 

79-00  6-36 

7-71  0-89  2-50 

8-50 

84*90  5*75 

8-29    0-96  64-32  T. 

19.  BIve-de-Gier 

82-04  6-27 

912 

3-57 

86-08  5-46 

9.46» 72*0    Bt 

20. 

87-45  5-14 

3.93  1-70    

1-78 

89*04  6-23 

6-73"  68-0    Bt 

21.  AMs 

8«-27  4-85 

4*47 

1-41 

90-55  4-92 

4.53-  78-0    Bt 

22.  Valenciennes 

84-84  5-63 

6-83 

2*80 

87-28  5-69 

1-03» 67-75  M. 

86-78  4-98 

6-84 

2-40 

88-91  5-10 

6-99"  77-05  M. 

Non-Caking  Coals, 

24.  Bianzy,  Franoe 

76-48  5  23 

16-01 

2-28 

78-26  6-35 

16-89-  67*0   B. 

25.  Hungary 

0-74 

165 

78*37  3-92 

17-70-  70-60  ISTh. 

76-40  4-62 

17-43'» 0-55 

1-55 

77-68  4*69 

17-62- Dk. 

27,              " 

721 3  4-32 

17- 11a 0*54 

6-44 

77-82  4-67 

17*99 Dk. 

28.  Scotland 

76-08  5-31 

lH*:i3  2-09  1*23 

•1-96 

78-59  6-49 

18-77    2-15  By. 

29. 

80-9X  6-21 

10-91    1-67  0*63 

6-75 

82-06  6*29 

11-06    1-59  By. 

80.  Zwickau 

80-25  401 

10-98  0-49  2  99 

1*57 

88*82  4-19 

11-47    0-51  69-59  St 

31.  Mons,  France 

82-96  5-42 

10-93 

0-70 

83*53  6-46 

11*01     63-68  M. 

32.      " 

82-91  5-22 

10-13 

1-74 

84*38  5-31 

10-31     66-96  M. 

83.  Pas-de-Oalaift 

82*68  4*18 

4.54 

8-60 

90-46  4-67 

4-97     87-62  M. 

34.  Valenciennes 

90-64  3-66 

2-70 

3-10 

93*44  3-78 

2-78     9317  M. 

35.  Dowlais,  S.  Wales 

89-33  4-43 

3-25  1-24  0*65 

1-20 

90-93  4*51 

3-30    1-26  R 

36.  Zwickau 

80-47  6-64 

12-56        

1-44 

81-65  6-62 

12-73- Fk. 

37.        " 

75-69  2*90 

14-44       

7*06 

81-84  3-18  15*48 Fk. 

88.  Lugau 

76  75  4*86 

13-48        

4-92 

80-72  6-10 

14-72 Fk. 

39.  LittitK,  Bohemia 

76-69  4*89 

16-38        

3-08 

78*09  5-05 

16-86 Fk. 

Cannel  Coal 

40.  Wigau 

84*07  6-71 

7-82 

2*40 

86*81  6-86 

8*34    69*0  Bt 

41.       " 

8007  6*53 

8*10  2*12  1-60 

2-70 

82-29  6-68 

8-31 Vx. 

42.  Tyneside 

78-06  6-80 

3  12  1-85  2-22 

8-94 

87-86  6-53 

2-63    2*09   Tr. 

Torbaniie. 

43.  TorbaueHill 

64-02  8*90 

5-66  0-56  0-50  2032 

80-39  11*17 

712    1-32    And 

44.          »*          " 

66-66  8-90 

6-34        

19-10 

81*17  U-OJ 

7*82        Hn. 

45.          "          " 

65  6     9*0 

60          

196 

81-36  11-18 

;        7-45        St 

46.         "          " 

60*25  8-80 

860  1*60  0*13  25*6 

81-12  11-85  4*84    2*19   -      Fife. 

47.         ••         " 

80-56  12-17  6*82    145    M. 

Brown  Coal 

48.  Bax  Prance 

70-49  6-69 

18-98      

4-99 

74-19  6-88  20-13"  491    Bl 

49.  Bouohes-da-Bbone 

63*88  4-58 

1811      

13-48 

78-79  6-29 

20  92-  41-1    Bt 
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§0  HeMeCuMwl 
61.  Basses  AJpes 
52.  Bovey 

5:^.  Oedenburg,  Hung. 
54.  MeUseo,  Sax. 
(So.  Gloggnitz,  Austr. 

66.  Wittenberg 

67.  Teuditz,  Prussia 

68.  " 

69.  Loderburg,  ** 


C       U       O      N  8     Ash 

11-71  4-86         21-67       

70-02  5-20         21-77       

66-31  6  63  22-86  0*67  2*36 

58-90  5-36  21-63  6'4>l 

67-71  4-49  2-2-14 812 

64-07  503  27-55  

54-02  5-28  27  90  

49-91  5-20  32-42 

55*30  4-90  31-95 


60.  Laubach,H.Danii8t 67*28  6-03.36  10  — 

61.  Irkutsk  47-46  4*66  33*02  


1-77 
3-01 
2-27 
2*39 
7-50 

12-54 
3-:h5 

12-80 

12-47 
7-85 
0-69 

14*95 


73-00 

7219 
67-85 
7U-84 
68-58 
68-42 
66-29 
61-95 
6702 
60-01 
67-62 
55*81 


H 

4-93  2207" 
5-86  22^5« 
5-76  23-39 
4-71  24-44» 
6*24  25*18« 
5  33  26-25" 
5  20  28-51" 
6-06  31-99" 
6*94  87  04" 
5*31  34-68 
6-07  36-81 
5*36  38  83 


Coke 

48  5  R^naaH 

49  5  R^ault 
80-79  Vmdl 

XendlT. 

Grager. 

Sdirotter. 

Baer. 

BischoC 

Waiter 

Bisoliof. 

Liebig. 

Woakr. 


Mineral  Charcoal 


62.  Glasgow, yarwi*        82-97  3*34 

63.  Stoiiijlaws,  granvlar  72*74  234 

64.  Ayrshire, ;i6n>itf       7342  2*94 
66.  Jj^feshire,    "  74-71  2-74 


6-84  0*75 6-08 

6-83  1908 

8-25 15*39 

7-67  14*86 


88*36  8-r)6  7-28,  N  080  Bowney 
89-89  2-89  7-21"  Bownej. 
86-7  s  8*47  9*75"  Rownej. 
87-78  3*21  9*01"  Eownej. 


Specific  gravity  of  No.  8,  1*298;  No.  9,  1*275;  No.  10,  1-280;  No.  19,  1*288;  Na  20,  1-298; 
No.  21,  \"A22\  No.  24,  1362;  No.  25,  1366;  No.  30,  1-300;  No.  40,  1-817  ;  No.  41,  1-276;  Na 
42,  1-316;  No.  62,  1*129;  No.  53,  1*280;  No.  55,  1*364;  No.  57,  l-2ti3;  No,  69,  1*219. 

The  brovvQ  coals  contain  a  iar^  percentage  of  water;  No.  52  gave  34*66  p.  a ;  Na  53,  18*60; 
No.  o5.  26*15;  Na  56,  17  26;  No.  57,  48*6t);  No.  59,4950. 

Much  the  larger  part  of  the  above  analyses  are  cited  fVom  Percy's  excellent  chapter  od  ooal  in 
his  Metallurgy  (1861).    The  index  "  aiguilles  that  the  nitrogen  is  included  with  the  oxygen. 

Professor  W.  R  Johnson  obtained  the  following  results  in  his  examinations  of  some  Ajmeriean 
ooals  (Rop.  on  Coals  to  Congress,  1844) : 

Vol.  Combust    Fixed         Ash  aztd 


G. 

Matter. 

Carbon. 

Clinke 

1.  Pennsylvania,  Anthracite 

1-690—1*610 

8*84 

87-45 

7-37 

2.  Maryland  free-burning  bitum.  coal 

1*3     -1*414 

15-80 

73*ol 

9*74 

3.  Pennsylvania        "           ♦* 

1-3     —1*407 

17-01 

68*8-2 

13-H5 

4.  Virginia               "           ** 

1-29  —1-45 

36*63 

60-99 

iO-74 

6.  Pittsburg,        biiwn. 

1-252 

36-76 

54-93 

7-01 

6.  Cannelton,  Ind.,  *' 

1*273 

33-99 

58-44 

4-fi7 

7.  Pictou,  Nova  Scotia 

1-318 

27  83 

66-98 

13-39 

8.       "               " 

1*325 

25-97 

60*74 

12-51 

Coal  occurs  in  beds,  interstratified  with  shales,  sandstones,  and  conglomerates,  and  aometimed 
limcsto:ies,  forming  distinct  layers,  which  vary  from  a  fraction  of  an  inch  to  30  feet  or  more  in  thick- 
ness. In  the  Unitod  States,  the  antnracites  occur  east  of  the  Alleghany  range,  in  rocks  that  hare 
uudergoue  great  contortions  and  fracturings,  while  the  bituminous  are  found  farther  west,  in  roo&s 
that  have  been  less  disturbed  ;  and  this  fact  and  other  observations  have  led  some  geologists  u 
the  view  that  the  anthracites  have  lost  their  bitumen  by  the  action  of  heat  For  observations  oa 
the  geological  relations  of  coal  beds,  reference  may  be  made  to  geological  treatises. 

The  origin  of  coal  is  mainly  vegetable,  though  animal  life  has  contributed  somewhat  to  the 
result.  The  beds  were  ouoe  beds  of  vegetation,  analogous,  in  most  respects,  in  mode  of  formati>>a 
to  the  peat  beds  of  modern  times,  yet  in  mode  of  burial  often  of  a  very  different  character.  This 
vegetable  origin  is  proved  not  only  by  the  oocurrence  of  the  leaves,  stems,  and  logs  d*  pUnss 
in  the  coal,  but  also  by  the  presence  throughout  its  texture,  in  many  cases,  of  the  forms  of  tl.'? 
original  fibres ;  also  by  the  direct  observation  that  peat  is  a  transition  slate  between  unaltered 
vegct-ablo  debris  and  brown  coal,  being  sometimes  found  passing  completely  into  true  brown  cooJL 
Ptai  diflers  from  true  coal  in  want  of  homogeneity,  it  visibly  containing  vegetable  fibres  only 
partially  altered;  and  wherever  changed  to  a  fine-textured  homogeneous  material,  even  thoogb 
hardly  coiisoUdated,  it  may  be  true  bro^'n  ooaL 

The  derivation  of  coal  from  woody  fibre  has  been  explained  in  a  general  way  on  page  754. 
From  the  statements  there  made  it  is  obvious  that  the  vegetable  material,  in  changing  to  ordinary 
mineral  coal,  has  not  passed  necessarily  through  the  stage  of  brown  ooaL     Whea  the  matbria^ 
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was  long  steeped  in  mater,  and  buried  under  fine  mud  so  as  to  exclude  almost  entirely  atrooBphcric 
air,  the  docomposition  in  progress  maj  have  carried  off  most  of  the  ozjgen  by  its  combtnatioii 
with  the  carbon  of  the  plants,  to  form  carbonic  ficid.  Thus  it  happened  probably  with  the  cannel 
coals,  as  explained  by  New^berry,  and  also,  though  in  general  less  perfect^,  with  most  of  the  best 
bituminous  coals.  But  when  the  bed  had  as  free  access  to  tlie  air  as  occurs  in  tho  case  of  peat 
beds,  there  would  have  been  a  loss  of  carbon  .and  hydrogen  as  marsh-gas,  und  also,  probably, 
through  combination  with  external  oxygen,  forming  carbonic  acid  and  water,  while  a  large  part  of 
the  oxygen  would  remain.  Between  these  extremes,  of  excluded  air  and  very  imperfectly  excluded, 
and  of  pressure  from  heavy  superincumbent  earthy  beds  and  little  or  no  pressure,  lie  the  condi- 
tioQS  which  attended  the  origin  of  the  various  kinds  of  coal,  and  determined,  in  connection  with 
tho  nature  of  the  vegetation  itself,  the  transformations  in  progress. 

Extensive  beds  of  mineral  coal  occur  in  Groat  Britain,  covering  about  -,^u  the  whole  area,  or 
11,859  square  miles;  in  France  about  t^v*  or  1719  sq.  m. ;  in  Spain  'about  ^o,  or  3408  sq.  m. ; 
in  Belgium  £^^,  or  618  sq.  m. ;  in  Netherlands,  Prussia,  Bavaria,  Austria,  northern  Italy,  Silesia, 
Spain,  Russia  on  the  south  near  the  Azof,  and  also  in  the  Altai.  It  is  found  in  Asia,  abundantly 
in  China,  in  Persia  in  the  Cabul  territory,  and  in  the  Kliorasaan  or  northern  Persia,  in  Hindos- 
tan,  north  of  the  Gulf  of  Cutch,  in  the  province  of  Bengal  (the  Burdwan  coal  field)  and  Upper 
Assam,  in  Borneo,  Labuan,  Sumatra,  several  of  the  Philippines,  Formosa,  Japan,  New  South 
Wales  and  other  parts  of  Australia,  New  Zealand,  Kerguelen's  Land ;  in  America,  besides  the 
United  States,  in  Ghih',  at  the  Straits  of  Magellan,  northwest  America  on  Vancouver's  Island 
near  .tlie  harbor  of  Gamosack,  at  Belliugham  Bay  ia  Puget's  Sound,  at  Melville  Island  in  the 
Arctic  seas,  and  in  the  British  Provinces  of  Nova  Scotia,  New  Brunswick,  and  Newfound- 
land. 

In  the  United  States  there  are  four  separate  coal  areas.  One  of  these  areas,  the  Appalachian 
coal  field,  commences  od  the  north,  in  Pennsylvania  and  southeastern  Ohio,  and  sweeping  south 
over  western  Virginia  and  eastern  Kentucky  and  Tennessee  to  the  west  of  the  Appalachians,  ojc 
partly  involved  in  their  ridges,  it  continues  to  Alabama  near  Tuscaloosa,  where  a  bed  of  coal  has 
been  opened.  It  has  been  estimated  to  cover  (j0,00o  sq.  m.  It  embraces  several  isolated  patches 
in  the  eastern  half  of  Pennsylvania.  The  whole  surface  in  Pennsylvania  lias  been  estimated  at 
15,437  sq.  m.,  or  ^  the  whole  area  of  the  State.  A  second  coal  area  (the  IlUnois)  lies  adjoining 
the  Mississippi,  and  covers  the  larger  part  of  Illinois,  though  much  broken  into  patches,  and  a 
small  northwesli  part  of  Kentucky ;  it  is  continued  westward  over  a  portion  of  Iowa,  Missouri, 
Kansas,  Arkansas,  and  northern  Texas  west  of  the  Mississippi.  The  latter  area  is  divided  along 
tho  Mississippi  by  a  narrow  belt  of  Siluriau  rock ;  the  whole  area  is  about  the  same  with  that  of 
the  Appulaciiian  coal  field.  A  third  covers  the  central  portion  of  Michigan,  not  far  frpn^  50UU  sq. 
m.  in  area.  Besides  these,  there  is  a  smaller  coal  region  (a  fourth)  in  Khode  Island,  which  crops 
out  across  the  north  end  of  the  island  of  Rhode  Island,  and  appears  to  the  northward  as  far 
as  Mansfield,  Massachusetts.  The  total  area  of  coal  measures  in  the  United  States  is  about 
125,0i>U  sq.  m. 

Out  of  the  borders  of  the  United  States,  on  the  northeast,  commences  a  fifth  coul  area,  that 
of  Nova  Scotia  and  New  Brunswick,  which  covers,  in  connection  with  that  oi  Newfoundland, 
18,000  sq.  m.,  or  g  the  whole  area  of  these  provinces. 

The  mines  of  western  Pennsylvania  commencing  with  those  of  the  Blossburg  basin,  Tioga  Co., 
those  of  the  States  west,  and  those  of  Cumberhmd  or  Prostburg,  Maryland,  Richmond  or  Ches- 
terfield, Va.,  and  other  mines  south,  are  hitumiTWus.  Those  of  eastern  Pennsylvania  constituting 
several  detached  areas — one,  the  Schuylkill  coal  field,  on  the  south,  worked  principally  at  Mauch 
Chunk  on  the  Lehigh,  and  at  Pottsville  on  the  Schuylkill— another,  the  Wyaming  coal  field, 
worked  at  Carbondale,  in  the  Lackawanna  region,  and  near  Wyoming,  besides  others  interme- 
diate— those  of  Rhode  Island  and  Massachusetts,  and  some  patches  in  Virginia,  are  anthracites. 
Caanel  oal  U  found  near  Greensburg,  Beaver  Ca,  Pa.,  in  Konawha  Co.,  Va.,  at  Peytona,  etc.; 
also  in  Kentucky,  Ohio,  Illinois,  Missouri,  and  Indiana ;  but  part  of  the  so-called  cannel  is  a  coaly 
shale. 

In  £ngland,  tho  principal  coal  fields  are  the  Manchester  of  Xiancashire  aud  Cheshire;  the 
Great  Central  of  South  Yorkshire,  Nottingham,  and  Derby;  that  of  South  Wales,  Glamorgan- 
shire,  eta ;  the  Newcastle  field  of  northern  England.  In  Scotland,  a  range  of  beds  extends 
across  from  the  Firth  of  Fortli  to  the  Firth  of  Clyde;  whole  area  1G50  sq.  m.  In  Ireland,  the 
three  are  the  Limerick  fields  about  the  month  of  the  Shannon,  the  Kilkenny  fields  to  the  east- 
ward, and  that  of  Ulster  on  the  north.  Cannel  coal  occurs  in  Great  Britain  at  Lesmahago  in 
Xjanark shire,  about  20  m.  from  Ulaagow;  also  near  Wigan  in  Lancashire,  and  West  Wemyss  in 

Fyie- 

Mineral  coal  occurs  in  France,  in  small  basins,  88  in  number,  and  covering  in  all,  according  to 
Taylor,  T|y  of  the  whole  surface.  The  most  important  are  the  basin  of  the  Loire,  between  the 
lioire  and  the  Rhone,  and  that  of  Valenciennes  on  the  north,  a(^'oining  Belgium.  In  Belgium,  it 
occupies  a  western  and  eastern  division,  the  western  in  the  provinoes  of  Namur  and  Uainault^ 
and  the  eastern  extendmg  over  Liege. 
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Brown  coal  comes  from  ooal  beds  more  recent  than  those  of  the  Carboniferous  ago.  Bat  mud 
of  this  more  reoent  ooal  is  not  distinguishable  from  other  bituminous  coals.  The  ceal  of  Bich 
mond,  Virginia,  is  supposed  to  be  of  the  Liassie  or  Triassic  era;  the  coal  of  Brora,  in  Sutherland, 
and  of  Bovey,  Yorkchire,  is  Oolitic  in  age.  Tertiary  coal  occurs  on  the  Cowlitz,  in  Oregoo 
(anal.  14),  and  in  many  places  over  the  eastern  slopes  of  the  Rocky  Mouuteins,  where  a  '^Lig- 
nitic  formation  "  is  very  widely  distributed ;  but  it  is  rarely  in  beds  of  ecouomicai  importauca 

The  coal  known  to  the  Greeks  and  Romans  was  probably  brown  coaL  The  first  sentenoe,  in 
the  synonymy,  from  Aristotle  evidently  alludes  to  mineral  coal  of  some  kind ;  and  the  first  of  the 
two  cited  from  Theophrastus  (a  favorite  pupil  of  Aristotle)  refers  to  a  similar  substance,  aud  pei^ 
haps  the  same  specimens.  The  locality  of  the  latter,  Llguria  (or  northwestern  Italy  along  th« 
Mediterranean),  where,  ho  adds,  there  also  is  amber,  may  be  taken  with  some  freedom,  as  artides 
brought  by  vessels  trading  with  Ligurian  ports,  even  though  coming  from  French  ports  beyond, 
might  be  referred  to  Liguna.  Elis,  on  the  way  to  Olympias,  is  given  as  another  locality.  The 
sentence  ends  with  the  statement  that  '*  the^e  ooals  are  used  by  the  smiths,''  showing  that  the 
value  of  the  substance  as  f\iel  was  well  understood  at  the  time  (4th  oentury  B.a).  Theophrastus  says 
further,  that  it  will  continue  to  bum  as  long  as  any  one  blows  it,  but  on  stopping  it  deadens,  bat 
may  be  made  to  bum  again ;  and  that  it  bums  with  a  strong  disagreeable  odor.  The  second  cita- 
tion from  each,  Aristotle  and  Theophrastus,  relates  to  a  similar  coal.  The  locality,  in  Thrace, 
identities  it  with  the  Thranan  stone  of  Dioscorides  and  Pliny,  the  locality  of  whidi,  according  to 
the  former  (from  Aristotle),  was  at  Sintia,  on  the  river  Pontus  (on  the  Macedonian  border  of 
Thracia,  to  tlie  west  of  the  present  Constantinople).  According  to  Dioscorides  and  Pliny  (quot- 
ing further  in  part  from  Aristotle's  "  Wonderful  Things  heard  of"),  water  would  make  the  Thra- 
dan  stone  to  bum,  aud  oil  extinguish  it ;  which  is  either  altogether  a  fable,  or  a  partial  tmth 
based  ou  somebody's  observation  that  masses  or  piles  of  impure  pyritiferous  ooal  will  become 
hot,  and  sometimes  ignited,  in  consequence  of  being  wet  Aristotle  mentions  its  bituminous 
odor  when  burning. 

The  Gagatea  (whence  our  word  jet)  occurred,  according  to  Dioscorides  and  Pliny,  at  Gagas  or 
Gages,  a  place  in  Lycia  (Asia  Minor).  The  former  describes  it  as  black,  smooth,  and  combustible, 
to  which  Fliny  adds,  that  it  was  Ught,  and  looked  much  like  wood,  and  that  it  emitted  a  disagree- 
able odor  when  rubbed,  and  burned  with  the  smell  of  sulphur.  It  was,  in  part  at  least,  true  lig- 
nite. Lignite  is  common  ui  Syria,  in  the  rocks  of  Mt  Lebanon,  as  near  Beirut;  and  beds  of  ooal 
have  been  recently  opened  in  Asia  Minor. 

Some  of  the  works  or  memoirs  on  coal  economically  considered  are  the  following:  Beport  to 
Congress  on  Coals,  by  W.  R.  Johnson,  1844;  Statistics  of  Coal,  by  R.  C.  Taylor,  Svo,  2d.  «J, 
Philadelphia,  1855;  Report  to  the  British  Government  on  Coals,  by  Do  la  Beche  k  Playfalr, 
1861 ;  Ronalds  &  Richardson's  'Chemioal  Technology,  VoL  I.  on  Fuel  and  its  Applications,  London, 
1865;  Percy's  Metallurgy,  London,  1861 ;  Chem.  Unters.  d.  Steinkohlen  Sachsen's,  by  W.  Stein, 
Leipzig,  1867 ;  Die  Steinkohlen  Deutschland's  und  andeier  Lander  Buropa's,  eta,  by  6einitl^ 
FlAok  k  Hartig,  8  vols.,  4to,  Miinchen,  1866. 
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SPECIES  OF  UNCEKTAIN  PLACE  m  THE  SYSTEM. 

832.  AZORITE.    Kew  mineral  fVom  the  Azores  /.  E.  Ikschemacherf  Am.  J.  Sd.,  n.  iii.  32, 184t 

Azorite  Dana^  this  Mia.,  896,  681,  1850. 

Tetragonal.  In  minute  octahedrons,  with  the  basal  edges  replaced; 
angle  ot  pyramid  (by  reflective  goniometer)  123°  16',  M  A  e=133°  40'. 
Cleavage  none. 

H.=4— 4'5.  Translucent  to  opaque.  White,  with  a  faint  greenish-yel- 
low tinge,  or  colorless.     Vitreous  in  fracture. 

Comp. — According  to  A.  A.  Hayes,  columbate  of  lime.  B.B.  infusible ;  smaller  crystals  become 
opaque  white ;  larger  in  outer  flame  reddish,  and  light  yellow  in  inner.  With  borax,  on  platinum 
wire,  dissolves  with  extreme  slowness  and  difficulty  to  a  transparent  globule,  sometimes  faint 
greenish ;  with  more  borax  opaque  on  flaming.  With  salt  of  phosphorus  slowly  dissolved,  pro- 
dudog  a  faint  green  color. 

Obs. — From  the  Azores,  in  an  .albitic  rock,  along  with  black  tourmaline  and  pyrrhite.  First 
distinguished  and  described  by  J.  £.  Teschemacher.  The  largest  crystal  seen  was  but  1  i  lines  in 
diameter.  There  is  some  resemblance  in  form  to  oryptolite  (p.  529),  but  a  re-examination  of  the 
species  by  Mr.  Hayes  corroborates  his  fir&t  announcement  that  the  mineral  contains  neither  cerium 
Dor  phosphoric  acid. 

The  angle  123**  15'  is  near  that  of  zircon,  and  it  is  possible  that  it  is  that  species.  But  Tesche- 
macher says  of  its  hardness,  that  *' it  just  scratches  fluor  spar." 

833.  BREWSTBRUNITJEI.  A  new  fluid  in  the  cavities  of  minerals  D.  Brewster^  Ed.  Phil. 
J.,  ix.  1823;  Trans.  R.  Soa  Edinb.,  x.  1, 407,  1826;  Am.  J.  ScL,  viL  186,  1824,  xil  214  (with  a 
plate),  1827  ;  Pha  Mag.,  IV.  xxv.  174^  1863.  Brewsterline  Dana,  Min.,  659,  1850;  Brewsto- 
line,  ib.,  471,  1854. 

In  a  vacuum  (or  as  it  occurs  in  the  cavities  of  crystals)  a  colorless  trans- 
parent fluid,  adherinff  but  slightly  to  the  enclosing  mineral,  and  hence 
very  voluble;  expandmg  about  one-fourth  with  an  increase  of  16 5°  C.  (30° 
F.),  or  between  10°  and  27°  C.  (60°  and  80°  FX  21  times  more  expansible 
than  water ;  index  of  refraction  1*2106,  for  the  nuid  from  an  amethyst  fi'om 
Siberia ;  1'1311  for  a  kind  from  a  topaz  ;  boiling  point  in  a  vacuum  from 
23°  to  29°  C.  (74°  to  84°  F.),  the  fluid  filling  the  cavities  with  the  warmth 
of  the  hand  or  mouth. 

On  exposure  to  the  air  undergoes  rapid  movements,  spreading  over  the 
surface  and  contr^ting  again,  and  then  dries  to  separate  particles  or  grains, 
which  are  lustrous  ana  appear  to  be  opaque,  but  are  transparent  by  trans- 
mitted light ;  by  the  approacli  of  moisture,  even  the  moisture  of  the  hand, 
even  after  being  dry  for  some  days,  becomes  liquid  again,  and  renews  its 
rapid  movements.  Soluble  without  effervescence  in  sulphuric,  nitric,  and 
muriatic  acids.     Volatilized  by  heat. 

Oonaip. — Unknown.  The  effect  of  moisture  on  the  dry  grains  shows  that  the  subsianoe  is  not 
one  of  the  hydrocarbon  oils,  or  a  resin. 

Obs.— Occurs  in  cavities  of  topaz  crystals  from  Brazil,  Scotland  and  Australia,  of  chrysoberyl, 
of  quartz  crystals  from  Quebec,  amethyst  iJrom  Siberia,  and  first  described  by  Sir  David  Brewster. 
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The  cavities  are  mostly  microscopic,  but  occasionally  ^  in.  across,  or  cron  largrer.  Thej  are  gen- 
orally  arranged  in  layers,  and  are  sometimes  counted  by  thousands  in  a  singli^ crystal  Brcwsur 
counted  3i>,<'00  in  a  chrysoboryl  \  in.  square.  The  strata  run  irregularly  with  refereucc  to  tLv.- 
symmetry  of  the  crystal,  often  intersect  one  another,  and  are  sometimes  curved ;  it  is  mre  thu; 
:;  or  4  strata  are  parallel  The  very  low  refracting  ix>wer,  less  than  that  of  water,  is  a  rernarku- 
ble  character  of  the  fluid  (the  refraction  index  of  water  being  l-3:»G;  of  alcohol  1-361  ;  of  t-tl.ir 
1*358).  The  fluid  from  a  quartz  crystal  from  Quebec,  which  exploded  with  much  force  wLea 
heated,  had  a  disagreeable  taste. 

In  his  original  memoir  Brewster  states  that  the  fluid  was  32  times  more  expansible  than  water, 
but  in  the  later  reference  to  it  in  I8G3  (Phil.  Mag.,  1.  c.)  makes  it  21  times. 

The  lower  index  of  refraction,  1131 1,  obtained  for  the  fluid  of  a  topaz,  is  so  much  below  the 
other,  1*2106,  that  it  may  indicate  a  distinct  species. 

834.  ORTPTOIJNITB.    A  new  fluid,  eta,  Brewster  (see  for  ret,  BsEWSiEBLDnTE).    Crypto- 

Une  Dana,  Min.,  559,  1850. 

A  colorless  transparent  fluid,  as  obi>erved  in  the  cavities  of  crystals,  like 
brewsterlinite,  but  more  dense ;  adhering  like  water  to  the  enclosing  sur- 
faces:  expansibility  about  that  of  water  ;  index  of  refraction  1-2946.  Xot 
soluble  in,  or  a  solvent  of,  brewsterlinite,  the  two,  when  occurring  togetlier, 
not  being  miscible. 

On  exposure  to  the  air  hardens  speedily  to  a  resin-like  substance  ;  bril- 
liant in  lustre ;  yellowish  ;  transparent ;  absorbent  of  moisture,  but  much  lo.-^ 
so  than  brewsterlinite;  insoluble  in  water  and  alcohol;  rapidly  di>M)Ivt-l 
with  effervescence  by  sulphuric  acid,  and  soluble  also  in  nitric  and  muri- 
atic acids ;  not  volatilized  by  heat. 

Oomp. — ^Nothing  is  known. 

Obs. — Occurs  in  the  same  crystals,  and  generally  the  same  cavities,  with  brewsterlinite.  T!.i« 
denser  of  the  two  fluids,  according  to  Brewster,  occupies  the  angles  of  the  cavities,  or  the  nt^-ls 
or  narrow  passages  which  unite  two  or  more  lan^e  cavities,  while  the  other  rarer  fluid  floats  cc  it 
and  fills  the  rest  of  the  cavity,  excepting  a  circular  vacuity,  occupied  only  by  this  fluid  in  C 
gaseous  state,  if  at  all. 

836.  HESSENBEROITE.  Hcssenhergit  Kenng.,  Ber.  Ak.  Munchen,  1863,  iL  230.    SIderox:c 

Ilessenb.,  Min.  Not.,  No.  7,  1866. 

Monoclinic.  67=89°  5^=0  A  i-i;  I A  7=59°  27',  0  A  i't=lb2°  2W'; 
a:i:  c=0-59843  :  1  :  0-570967.  Observed  planes :  O  ;  vertical,  /.  i^u  /-'. 
i-3,  i-9 ;  clinodonie,  ^l ;  hemidomes,  1-/,  |-2,  S-i,  -1-i ;  hemioctaliednil 

0  A  7=90°  3i'  irS  A  i-3= 119°  27'-  i-i  A  f  e,  calc.,=126°  43' 

0  A  i-3=90  6  i-i  A  3-2=150  51  i-i  A  hi,  obs.,=12r  35 

0  A  l-i=149  O  A  -l-i=149  8  /A  *-i=150  ICi 

Simple  crystals  unknown.  Twins:  composition -face  -l-i;  /A  7^=150* 
39i',  i'i  A  i-i,=118°  2\  0  A  0=GI''  44'. 

H.=7— 7*5.     Lustre  adamantine.     Colorless,  bluish.     Transparent 

Comp. — A  silicate  of  undetermined  constituents. 

Pyr.,  etc.— In  a  closed  tube  yields  no  water,  and  is  unchanged.  In  the  platiunm  forceps  wbitecs, 
but  does  not  fuse.  In  borax  melts  without  intumescence.  Heated  with  cobalt  solution  beoooKS 
gray.     No  action  from  muriatic  acid. 

Obs.— Occurs  implanted  on  crystals  of  hematite  {Eisenroui)at  MtFibia^  west  of  the  Hoqnoeof 
fit  Gothard.    The  habit  a  little  after  tliat  of  euclase. 
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Named  after  F.  Hessenberg,  the  crjstallographer,  of  Fraokfort  on  the  Main. 

836.  PARATHORITB.    Thorite  Shep.j  Proc  Am.  Assoc.,  il  821,  1850.    Parathorite  Shep.i 
Miu.,  287,  1857 ;  Dana,  Brush,  Am.  J.  Set,  zziv.  124,  1857. 

Orthorliombic.  In  minute  rectangular  and  rliombic  prisms,  with  the 
planes  7,  i-l,  i-l ;  /A  7=128°,  /A  i-i=116°. 

H.=5— 5'5.  Lustre  subresinous.  Color  garnet-red  to  pitch-black  ;  thin 
edges  of  black  crystals  with  a  ruby  translucence,  a  little  like  rutile.  Trans- 
lucent to  opaque. 

Comp.,  Pyr.,  etc.— In  the  matrass  decrepitates  slightly, -but  does  not  appear  to  contain  water. 
B.B.  in  the  pUtinum  forceps  glows,  fuses  with 'difficulty  on  the  edges,  and  becomes  paler.  In  borax 
dissolves  to  a  bead,  which  is  yellow,  fVom  iron,  wliile  hot.  and  becomes  colorless  on  cooling.  With 
salt  of  phosphorus  gives  in  the  outer  fiame  a  bead,  yellow  while  hot  and  colorless  od  cooliug.  In 
the  inner  flame  the  bead  assumes  a  delicate  violet  color  (due  to  titanic  acid?).  Brushy 

ObB. — Occurs  Imbedded  in  danburite  and  orthodaae,  and  only  in  very  minute  crystals,  at  Dan- 
bury,  Ct 

Shepard  made  the  crystalli^sation  erroneously  tetragonal  There  are  also  other  discrepancies  in 
his  description,  which  might  lead  to  the  supposition  that  the  mineral  here  described  is  a  diffdrenf 
mineral  fh>m  leopard's ;  but  the  evidence  to  the  contrary  is  complete. 

837.  FTRRHITB.     G.  Rose,  Pogg.,  xlviii  662.  1840. 

Isometric  ;  in  octahedrons.     Cleavage  not  observed. 

H.=6.     Lustre  vitreous.     Color  orange-yellow.     Subtranslucent. 

Pyr.,  etc. — B.B.  infusible,  but  blackens,  and  colors  the  flame  deep  yellow.  In  fragments  diffl- 
coltly  soluble  in  salt  of  phosphorus,  but  in  fine  powder  it  is  readily  taken  up  by  this  salt,  as  well 
as  by  borax,  forming  a  clear  glass  when  cold  if  only  a  small  portion  is  used,  while  if  saturated  it 
is  yellowish-green,  becoming  somewhat  more  intense  in  R.F.  Fused  with  soda  on  charcoal,  it 
spreads  out  and  is  absorbed  by  the  coal,  giving  a  slight  white  coating,  somewhat  resembling  oxyd 
of  zinc ;  it  yields  no  metallic  spangles  when  the  surface  of  the  coal  is  removed  and  rubbed  in  the 
mortar.     Insoluble  in  muriatic  acid  (G-.  Rose). 

Obs. — Pyrrhite  was  found  by  von  Porovski  of  St.  Petersburg  at  Alabaschka,  near  Mursinsk  in 
the  Ural,  where  it  occurs  in  drusy  feldspar  cavities,  containing  also  lepidolite,  albite,  and  topaz. 
The  largest  crystal  was  but  three  lines  long. 

Named  from  irvfdi,  yeUowish-red  or  fire-lVce. 

With  this  species  J.  E.  Teschemacher  identifles  small  orange-red,  monometric  octahedrons, 
found  with  albite  at  tlie  Azores  (J.  Nat.  H.  Bost.,  iv.  499,  1844;  Proc.  id.,  ii.  108,  184H).  along 
with  tetragonal  octahedrons  of  azorile  (p.  7()1).  The  crystals  are  a  half  to  two  lines  long,  and 
those  of  minute  size  are  transparent. 

According  to  chemical  and  blowpipe  trials  by  A.  A.  Hayes  (Am.  J.  Sci.,  II.  ix.  423)  on  speci- 
mens furnished  him  by  Mr.  Teschemacher,  these  crystals  consist  of  columbate  of  zirconin,  colored 
apparently  by  oxyds  of  iron,  uranium,  and  manganese. 

B.B.  in  the  forceps,  on  the  first  impulse  of  the  heat,  becomes  darker,  and  the  fine  orange  color 
returns  on  cooling,  even  if  the  heat  has  been  high ;  at  the  melting  point  of  cast  iron,  in  the 
reduction  fiame,  the  flame  becomes  permanently  darker  and  brown.  With  borax  (G  parts  to  1  of 
assay)  it  dissolves,  and  affords  a  clear  colorless  glass,  which  becomes  instantly  opaline  or 
opaque  on  flaming ;  transferred  to  the  oxydating  fiame  becomes  opaque.  With  suit  of  phos- 
phorus (in  the  same  proportion)  in  the  inner  fiame  gives  a  dear  glass,  and  when  reduced  the 
glass  is  green;  but  in  the  outer  becomes  yellow.  With  a  little  more  of  assay  the  glass 
remains  clear.  With  soda  (12  parts  to  1  of  assay)  dissolves;  some  clear  portions  are  seen  in 
the  globule  whUe  hot,  but  on  cooling  opacity  precedes  the  crystallization  of  the  globule;  finally 
a  gray-brown  slag  remains,  which,  cooled  from  the  outer  fiame,  has  a  green  color,  indicating 
oxyd  of  manganese.  Decomposed  by  much  soda,  and  the  resulting  mass,  heated  with  nitric  acid, 
gives  a  heavy,  white,  insohible  powder,  which  with  boiling  water  takes  a  white  fiocculent  form ; 
the  powder  exhibited  all  the  characters  of  columbic  acid  (?).  The  acid  solution,  when  mixed  with 
carbonate  of  ammonia,  remains  clear ;  heated,  some  oxyd  of  iron  falls,  and  the  fluid  is  light 
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yellow ;  wHh  oxalic  acid,  a  white  earth  separates,  which,  heated  with  snlphuric  add  to  destroy 
the  oxalic  acid,  dissolv'es,  and  the  fluid  forms  with  potash,  before  complete  neutralization,  a 
white  double  salt,  which  has  the  characters  of  that  from  zirconia,  but  may  also  contain  oxrd 
of  cerium.  The  oxalate,  when  first  formed,  did  not  afford,  when  heated,  the  ciunamon-brown 
color  characteristic  of  deutoxyd  of  cerium.  The  extremely  small  amouut  of  the  mineral  under 
examination  forbids  the  expression  of  certainty  respecting  the  base.  Although  iudining  to  the 
opiuion  of  tiie  existence  of  cerium  in  the  mineral,  from  the  red  color  of  the  crystals,  Mr.  Hajei 
observes  tliat  he  obtained  no  positive  proof  on  this  point. 

834.  ALURGITB.    Alurgit  Breith.,  B.  H.  Ztg.,  xxiv.  .336. 

Massive,  consisting  of  scales,  rarely  having  an  hexagonal  outline.  Cleavage  :  basal  eminent, 
as  in  mica. 

H.=2"25--3.  G. =2*984— 3.  Lustre  pearly  to  vitreous.  Color  purple  to  oochineal-red;  ir 
thinnest  plates  roso-red;  streak  rose-red.    Transparent  to  translucent    Optically  oniaziaL 

Contains  much  mangsnese. 

Occurs  with  manganese  ores  at  St  Marod  in  Piedmont 

Named  from  diwpY^fi  pwrpk. 
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CATALOGUE   OF   AMERICAN    LOCALITIES   OF 

MINERALS. 


Tlie  following  catalogue  may  aid  the  mineralogical  tourist  in  selecting  his  routes  and  arranging 
the  plan  of  his  journeys.  Only  important  localities,  affording  cabinet  specimens,  are  in  generid 
iududed;  and  the  names  of  those  minerals  which  are  obUtindble  in  good  specimens  are  dfstinguhhed 
by  italics.  When  a  name  is  not  italicized  the  mineral  occurs  only  sparingly  or  of  poor  quality. 
When  the  specimens  to  be  procured  are  renmrkably  good,  an  exclamation  mark  (I)  is  added,  or  two 
of  these  marks  (1 !)  when  the  specimens  are  quite  unique.  The  more  exact  position  of  localities 
may  in  most  instances  be  ascertained  by  reference  to  the  descriptions  of  the  species  in  the  pre- 
tedng  part  of  the  Treatise. 

For  ^6  facts  included  the  country  is  especially  indebted  to  the  various  Greolog^cal  Reports  of 
the  several  States,  the  American  Journal  of  Science,  and  the  Joumtis  or  Transactions  of  the  dif- 
ferent Scientific  Societies  or  Academics.  The  author  is  under  special  obligations,  in  the  prcparj- 
tion  of  the  Catalogue  for  this  edition  of  the  Mineralogy,  to  W.  W.  Jbppkris,  Esq.,  of  Westchester, 
Pa.,  Prof,  a  U.  Shepabd,  Prof  A.  E.  Verrill,  Dr.  J.  S.  Newberry,  Prof  Wm.  P.  Blake,  Prof. 
Wm.  H.  Brewer,  Dr.  F.  A.  Genth,  Prof.  B.  Silliman,  Prof  0.  C.  Marsh,  Prof.  A.  Winchell,  Dr. 
Gborgb  Smith,  of  Upper  Darby,  Pa.,  Dr.  T.  R.  Bakd,  of  Philadelphia. 

MAINE. 

Albany. — Beryl/  green  and  black  tourmaline^  feldspar^  rose  qyar%  rutile. 

Aroostook.— Red  hematite. 

BATH.-*Idocra9e,  gamely  magnetite,  graphite. 

Bethel. — Cinnamon  garnet,  calcite,  sphene,  beryl,  pyroxene,  hornblende,  epidote,  graphite,  talc, 
pyrite,  mispickel,  magnetite,  wad. 

BiKOHAM. — Massive  pyrite,  galenite,  blende,  andalusite. 

Blub  Hill  Bat. — Arsenical  iron,  molybdenite  I  galenite,  apatite!  fluorOe  I  black  tourmaline  (Long 
Gove),  black  oxyd  of  manganese  (Osgood's  farm),  rhodonite,  bog  manganese,  wolframite. 

BowDOiN  — i?o0«  Quartz, 

BowDOiNHAM.— Ary/,  molybdenite. 

Brukswick.— (Treen  mica,  garnet/  black  tourmaline/  molybdenite,  epidote,  ealeUe^  musooviief 
feldspar  J  beryl 

BucKFiELD. — Garnet  (estates  of  Waterman  and  Lowe),  iron  ore,  muscovite/  magnetite. 

Camdage  Farm.— (Near  the  tide  mills),  molybdenite,  wolframite. 

Camden. — Made,  galenite,  epidote,  black  tourmaline,  pyrite,  talc,  magnetite. 

Carmel  (Penobscot  Co.). — Stibnite,  pyrite,  made. 

CoRiNKA. — Pyrite,  arsenical  pyrites. 

Deeb  Isle  — Serpentine,  verd-antique,  asbostus,  diallage,  magnetite. 

Dexter. — Galenite,  pyrite,  blende,  chalcopyrito,  green  talc. 

DiXFiELD. — Native  copperas,  graphite. 

Farmingtok— (Norton's  ledge),  pyrite,  graphite,  bog  ore,  garnet,  staurolite. 

Freeport. — Rose  quaiiz,  garnet,  feldspar,  scapolite,  graphite,  muscovite, 

Fryeburg.— 6^am0(,  beryl 

Georgetown — (Parker's  island X  beryl/  black  tourmaline. 

Greenwood — Graphite,  black  manganese,  beryl  /  mispickel,  cassiterite,  mica,  rose  quartz,  gameif 
oonmdum,  albite,  zircon,  molybdenite,  magnetite,  copperas. 

Hebron. —  Cassiterite,  mispickel,  idocrase,  lepidolite,  amblygonite,  rubeUiie/  indicolite,  green  i 
maline,  mica,  beryl,  apatite,  albite,  chitdrenite,  oookeOe, 

Jewell's  Island.— Pyrite. 

Katahdin  Iron  Works  — ^Bog  iron  ore,  pyrite,  magnetite,  quarte. 

Letter  E,  Oxford  Co  — Staurolite,  macle,  copperas. 

LINX.SC& — Hematite,  limonite,  pyrite,  bog^iron  ore. 

LnoHriELD  — Sodmli'e,  cancrinite,  eUxolite,  zircon,  spodumene,  muscorite,  pyrrhotlltb 
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LuBEC  Lead  Mixes.  —  GaJmite^  chcUeopyriie^  blende. 

Machiasport. — Jasper^  epidote,  laumontite. 

Madawaska  Settlemexts.— Ft »?iamfe. 

Mikot. — Beryl,  smoky  quartz. 

MONMOUTU  —  Actiuolite,  apatite,  eicpoliie,  zircon,  staurolite,  plumose  mica,  beryl,  nitile. 

Mt.  Abraham. — AndcUusiie,  staurolite. 

Norway. — Chrysoberyl!  molybdenite,  heryl^  rose  qwuiz.  orthocUut,  cinnamon  garnet. 

Ork's  Island. — Steatite^  garnet,  andalusite. 

OsPORD — Garnet,  beryl,  apatite,  wad,  zircon,  muscoviie. 

Paris. —  Green/  red!  black,  and  blue  tourmaline  I  mica!  lepidoHtel  feldspar,  albite,  quartz  cr*j9 
talsl  fvse  quartz,  cassUerile,  amblygonite,  zircon,  brookite,  beryl,  smoky  quartz,  sipodumene,  cookeitt 
leucopyrite. 

Parsonsfield. — Tdocrase!  yellow  garnet,  pargasite,  aduiaria,  scapolite,  galenite,  blende,  chako 
pyrite. 

Peru. —  Crystallized  pyrite. 

PiiiPSBURQ  —  Yellow  garnet !  luanganesian  garnet,  idocrase,  pargasite,  aainile,  laumontite  I  chabsf 
r.ite,  an  ore  of  cerium  ? 

Poland. — IdocraBe,  smoky  quartz,  cinnamon  garnet 

Portland. — Prehnite,  actinolite,  garnet,  epidote,  amethyst,  calcite. 

PowNAL. — B.ack  tourmaltne,  feldjipar,  scapolite,  pyrite,  actinolite,  apatite,  rose  quartz. 

Raymond. — Magnetite,  scapoUte,  pyivxene,  lepidoiUe,  tretiiolitt,  hornblende,  epidote,  orthodase, 
yellow  garnet,  pyrite,  idocrase. 

Rockland. — llematlte,  tremolite,  quartz,  wad,  talc 

Rumford. —  YeUow  garnet,  idocrase,  pyroxene,  apatite,  scapolite,  graphite. 

Rutland  —  Allanite. 

Sandy  River.— Auriferous  sand. 

Sanford,  York  Co. — Idocrase  !  albite,  calcite,  molybdenite,  epidote,  black  toormnllne. 

Searsmoxt. — Andcdusite,  tourmaline. 

South  Berwick.— Made. 

Streaked  Mountain. — Beryl!  blark  tourmaline,  mica,  garnet 

Tbouasto^h.'— Calcite,  tremolite,  hornblende,  spheno,  arsenical  iron  (Owl's  head),  black  manganest 
(Dodge's  mountain),  thomnonite,  talc,  blende,  pyrite,  galenite. 

TOPSHAM. — Quartz,  galenite,  blende,  tungstite?  beryl,  apatite,  molybdenite. 

Union. — Magnetite,  bog-iron  ore. 

Wales. — Axmite  m  boulder,  aiura,  copperas. 

W/^tervillb  —  CrystaUized  pyrite. 

WiNDnAM  (near  tlio  bridge)  — Slaurolite,  spodumene,  garnet,  beryl,  amethyst,  cffontie,  toitroi* 
line. 

WiNTHROP. — Staurolite,  pyrite,  hornblende,  garnet,  copperas. 

"Woodstock. —  Graphite,  specular  iron,  prehnite,  epidote,  caldte. 

York. — Beryl,  vivianite,  oxyd  of  manganese. 

^  NEW  HAMPSHIRE. 

AcwoRTH. — Beryl!  !  mica!  tourmaline,  feldspar,  albUe,  rose  quartz,  edkanhUel 

Alstbad. — Mica!  !  albite,  black  tourmaline. 

Amherst. — Idocrase!  yelloto  garnet,  parguslte,  calc  spar. 

Bartlett.  —Magnetite,  specular  iron,  brown  iron  ore  in  large  veins  near  Jackson  (on  "Bald 
face  mountain  "),  quartz  ct^staJs,  smoky  quartz. 

Bath. — Galenite,  chalcopyrite. 

Bkllows  Falls. — Cyanite. 

Benton.— ^warte  a-y stale. 

Campton —ifery// 

Canaan. — Gold  in  pyrites. 

CiiARLBSTOWN.— iS^touro^i^e  made,  andalusite  madey  bog-iron  ore. 

Cornish.— Stibnite,  tetrahedrite,  rulile  in  quarts !  (rare). 

Croydex. — lolite! 

Eaton  (:;  m.  S.  of). — Galenite,  blende!  chalcopyrite,  limonite  (Six  Mile  Pond). 

Fkanceston. — Soapsione,  arsenical  pyrites. 

Franconia. — Hornblende,  staurolite!  epidote!  zoisite,  specular  irony  iiuiyarfiiai  VmkaaA  ftdi 
ganesian  garnets,  rr.ispickel!  {danaite),  chalcopyrite,  molybdenite,  prehnite. 

Gilford  (Gnuatock  ML). — Magnetic  iron  ore,  native  '* lodestone." 

Goshen.— (rrop/ti^c,  black  tourmaline. 
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Grafton. — Mica  t  (extensively  quarried  at  Glass  Hill,  2  m.  S.  of  Orange  Summit),  a'fttte  /  bla^ 
greeu,  and  yellow  beryls/  (I  m.  S.  of  O.  Summit),  tourmaline^  garnets. 

Grantham. — Gray  siaurolifel 

Hanoter. — Gamely  a  boulder  of  quartz  containing  rutUe!  black  tourmaline^  quartz. 

IlAYERaiLL. — Garnet!  arsenical  pyrites^  native  arsenic^  galenite,  blende,  iron  and  copper  pyrites, 
magnetic  and  white  iron  pyrites.  • 

liiLLSBORO*  (Campbell's  mountain). — Graphite, 

Hillsdale. — Rkodoniie^  black  oxyd  of  manganese. 

jAOKSOy.— Drusy  quartz,  tin  ore.  arsenopyrite^  native  arsenic,  fluorite,  apatite,  magnetiie^  molyb 
denite,  wolfram,  cbalcopyrite,  arsenate  of  iron. 

Japfret  ( Monadnock  Mt ).—  Oyanite, 

Keene. — Graphite^  soapsione,  milky  quartz. 

Landaff. — Molybdenite,  lead  and  iron  ores. 

Lebanon. — Bog-iron  ore. 

laSBOV.^Staurolite,  black  and  red  garnets^  granular  magneUU^  hornblende,  epidoie,  zoMie,  speeulaf 
iron, 

Ltke  — Cyanite  (N.W.  part),  black  tourmaline,  rutile,  pyrite,  chaloopjrrite  (B.  of  B.  village), 
$tibnite, 

Merrikack. — Rutile  t  (in  gneiss  nodules  in  granite  vein). 

MouLTONBOROUOH  (Red  Hill). — Hornblende,  bog  ore,  pyrite,  tourmaline. 

Newport.— Molybdenite. 

Orange.— ^ti«  beryls  I  Orange  Summit,  chrysoberyl,  mica  (W.  side  of  mountain). 

Orford. — Brown  tourmaline  (now  obtained  with  difficulty]^  steaixte,  ruiile,  cyanite,  brown  iron 
ore,  native  copper,  malachite,  galenite. 

Pelh  AM,—iSteaiite. 

Piermont. — Micaceous  iron,  barite,  green,  white,  and  brown  mica,  apatite. 

Plymouth.— Columbite,  beryl 

Richmond. — lolite!  rutile,  steatite,  pyrite. 

Ryb. — Made. 

Saddleback  Mt. — Black  tourmaline,  garnet,  spinel. 

Siielbdrne. —  Galenite^  blade  blende,  chalcopyrxte,  pyrite,  manganese. 

Sprinofield.— Beryls  (very  large,  eight  inches  diameter),  manganesian  garnets  I  in  mica  slate, 
alb  tie,  mica. 

Sullivan  — Tourmalines  (black),  in  quartz,  beryl  ? 

Surrey. — Amethyst,  caldte. 

SWANZST  (near  Keene). — Afagnetic  iron  (in  masses  in  granite). 

Tamwortii  (near  White  Pond). — Galenite. 

Unity  (estate  of  James  Neal). — Copper  and  iron  pyrites,  chlorophylliie,  green  mica,  radiakd 
actinolite,  garnet,  titani/erous  iron  ore,  magnetite. 

Walpole  (near  Bellows  Falls). — Made. 

VixRREtf.—  Ohalcopyrite,  blende,  epidote,  quartz,  pyrite,  tremoUte,  galenite,  rutile,  talc,  molybde- 
nite, cinna)non  stone/  pyroxene. 

WESTMOttELAND  (south  part). — Molybdenite/  apatite /  blue  fddspar,  bog  manganese  (north  vil- 
Lag^e),  quartz,  Jluorite,  cbalcopyrite,  oxyd  of  molybdenum  and  uranium. 

White  Mts.  (notch  behind  "  old  Crawford's  house  "). — Green  octahedral  fluor,  quarts  crystals, 
black  tourmaline,  chiastolite. 

Wilmot.— Beryi 

Winohester. — Pyrolusite,  rhodochrosite,  psilomelane,  magnetite,  granular  quarts. 


VERMONT. 


Addison.— /ron  sand,  pjrrite. 
Alburoh. — Quartz  crystals  on  caldte,  pyrite. 
Athens.— <9teatifo,  rhomb  spar,  actinolite,  garnet. 
Baltimor?. — Serpentine,  pyrites  / 
B  ARNET. — Graph  ite. 
BELTiDEnE. — steatite,  chlorite. 

Bennington. — Pyrolusite,  brown  iron  ore,  pipe  day,  yellow  oohre. 
Berkshire. — Epidote,  hematite,  magnetite. 

Bethel  — Actinolite !  talc,  chlorite,  octahedral  iron,  rutHe,  brown  spar  in  steoiiis. 
Brandon.— Braunite,  pyrolusite,  psilomelane,  limonite,  lignite,  white  day,  8tatuat7  tnttbto; 
fossil  fruits  in  the  lignite,  graphite,  cbalcopyrite. 
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Bbattlebobouoh.— Black  tourmaliae  in  quartz,  mica,  zoisite,  rutile,  actinolite,  8capoLto.t|rjau 
Diene,  roofiug  slate. 

Bridgbwater.— fafc,  dotomt/e,  magnetite^  steatite,  chlorite,  gold,  native  copper,  blende,  galwiiie 
blue  spinel,  chaloopyrite. 

Bristol. — RutiU,  brown  hematite,  manganese  ores,  magnetite. 

Brookfeeld. — Mispickel,  pyrite.  , 

CABOT.-Mrarnet,  staurolite,  horablende,  albiie. 

Castleton. — Roofing  sicUe^  jasper,  manganese  ores,  chlorite. 

Cavendish. — Garnet,  serpentina,  ioLc,  atecUiie,  tourmaline^  asbestus^  tremolUe, 

Chester. — Ashestus^  feldspar,  chlorite,  quartz. 

CHiTTE2n>BN. — PsUomelaue,  pyrolusite,  brown  iron  ore,  apecvlar  and  magnetic  (rm^  gatoniiB^ 
iolite. 

Colchester. — Brown  iron  ore,  iron  sand,  jacper,  alum. 

C6RISTH.— Copper  pyrites  (has  been  minedX  pyrrhotite,  pyrite,  rutile,  quartz. 

Coventry.— Rhodonite. 

CsAFTSBunT.— Mica  in  concentric  balls,  caldte,  rutile. 

Dbrbt.— Mica  (adamsite). 

DuMiCERSTON. — Rutile,  roofing  slate. 

Fairhaven  — Roofing  slate,  pyrite. 

Fletcher. — Pyrite,  octahedral  iron,  acicular  tourmaline. 

Grafton.— The  steaiiie  quarry  referred  to  Grafton  is  properly  in  Athens ;  qwM%  actinolita. 

Guilford. — Scapolite,  rutile,  roofing  slate. 

Hartford. — Calcite,  pyriis  !  cyanite  in  mica  slate,  quartz,  tourmaline. 

Irasburgh. — Rhodonite,  psilome/ane. 

Jay. — Chromic  iron,  serpentine,  amianthus,  dolomite. 

Lowell.— Picrosmine,  amianthus,  serpentine,  cerolite,  talc,  dilorita 

Marlboro\ — Rhomb  spar,  steatite,  garnet,  magnetite,  clilorite. 

Mendon.— Octahedral  iron  ore. 

Middlebury.— Zircon. 

Middlesex.— Rutile  I  (exhausted). 

MoNKTON. — Pyrolusite,  brown  iron  ore,  pipe  clay,  feldspar. 

MoRETOWN.— JS7n(7^^  quartz/  steaiite,  talc,  wad,  rutilp,  serpentine. 

MORRISTOWN. — Galenite. 

Mount  Holly. — Asbestos,  chlorite. 

New  Fane. — Glassy  and  asbesti/orm  actinoliie,  steatite,  green  quartz  (called  chiysoprsse  at  the 
locality),  chalcedony,  drusy  quartz,  garnet,  chromic  and  titanic  iron,  rhomb  tpar,  serpentine,  ratile. 

Norwich. — AcUnolite,  feldspar,  brown  spar  in  talc,  cyanite,  zoiaite,  chaloopyrite,  pyrite. 

PrrrsFOKD. — Brown  iron  ore,  manganese  ores. 

PLYMOurH. — Spathic  iron,   magnetic  and  specular  iron,  both  in  octahedral  crystals,  gofd, 
galenite. 

Plympton.— Massive  hornblende. 

Putney. — Fluorite,  broum  iron  ore,  rutile,  and  zoisite,  in  boulders,  staurolite. 

Reading. — Glassy  actindite  in  talc. 

Readsboro'. — Glassy, actinolUe,  steatite,  hematite. 

RiPTON. — Brown  iron  ore,  augite  in  boulders,  octahedral  pyrite. 

Rochester. — Rutile,  specular  iron  cryst,  magnetiie  in  chlorite  slate. 

Rockinghau  (Bellows  Falls). — Cyanite,  indioolite,  feldspar,  tourmaline,  fluorite,  calcite^  prehmte. 
staurolite. 

RozBURY. — Dolomite,  talc,  serpentine,  asbestus,  quartz. 

Rutland. — Magnesite,  white  marble,  hematite,  serpentine,  pipe  day. 

Salisbury. — Brown  iron  ora 

Sharon.— ^tMir/s  crystals,  cyanite. 

Shorbham.— PyiiVe,  black  marble,  calcite. 

Shrewsbury. — Magnetite  and  chaloopyrite. 

Starksboro'. — ^Brown  iron  ore. 

Stirling. — Ohalcopyrite,  talc,  serpentine. 

Stockbridgb. — Mispickel,  magnetic  iron  ore. 

Strafford.— Magnetite  and  chalcopyrite  (has  been  worked),  native  copper,  hombtonde,  cop- 
peras. 

Thetford.— Blende,  galenite,  cyanite;  chrysolite  in  banait,  pyrrhotite,  feldepar,  rtK^  tlaUt 
steatite,  garnet 

TowNS^END—^c/tno/tfe,  black  mica,  talc,  steatite,  feldspar. 

Troy. — Magnetite,  talo,  serpenUne,  picrosmino,  amianthus,  sieatiie,  one  mile  southeast  of  rillage 
of  South  Troy,  on  the  farm  of  Mr.  Pierce,  east  side  of  Missiaco,  chromic  iron,  ■aratita. 

VvRSHlRB. — Pyrite,  chaloopyrite,  tourmaline,  mispiokel,  quartz. 
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WABJ>BBOBO\~'Zoi9Uej  tonnnaline,  iremolUef  hematite. 

W ASSES, — Actinolite,  magnetite,  wad,  serpentine. 

Watkrbubt.— Miapickel,  chalcopyrite,  nuilej  quartz,  serpentine. 

Watxhyillb. — Steatite,  actinolite,  tala 

Weathbrsfield. — Steatite,  g^teadar  in-on,  pyrUe,  tremolite. 

WBLL8'  BiTBiL— Graphite. 

Westfixu). — Steatite,  chromic  iron,  serpentine. 

WfiSnoKSTBR.— Zoisite  in  boulders. 

Wdtdham. — Olaasy  actinolife,  etecuiie,  garnet,  serpentine. 

WOODBITBY. — Massive  pyrite. 

Woodstock. — Quartz  crystals,  garnet,  zoisite. 


MASSACHUSETTS. 

Alfobd. — Galenite,  pyrite. 

AwoiwAtlanite,  fibroUte,  (?)  qndoUl  babingtonttef 

AxjBUSX.^Miu(mH6. 

BkKBJL—Rulile  !  mica,  pyrite,  heryl^  feldepar,  garneL 

CrBEAT  BABSUNQTON.'IVeTna/ite. 

Bedfobdu—  Garnet, 

Belchkbtown.— Allanite. 

Bebk  AED6T0K. — Magnetite. 

Beyeblt.— Columbite,  green  feldspar,  cassiterite. 

Blanfobd. — SarpenUne,  anthophyllite,  actinoliie/  chromite,  pyanite,  rose  quarts  in  boulders. 

BOLTOX. — Scapolitef  peia'ite,  sphme,  pyroxene,  nuttalite,  tUopside,  bottonitef  apatite,  magnesila^ 
rhomb  spar,  aUanite,  yttrouriuf  oeriom  ochre  ?  (on  the  scapolite),  spinel 

BoxBOBOUOH. — Scapolite,  spinel,  garnet,  augite,  actinolite,  apatite. 

Briqhtok. — Aabestus. 

Bbduield  (road  leading  to  Warren). — loHte,  adularia,  molybdenite,  mica,  garnet 

Carliblk — Iburma/tne,  garnet  t  scapolite,  aotiuolite. 

Ohablbstowv. — Frehnite,  laumonUte,  stilbite,  chabazite,  quartz  crystals,  melanolite. 

Ceslmsford.— Scapolite  (chelmsforditeX  chondrodOe,  blue  spinel,  amianthus/  rose  quarts. 

Cbssteb. — Hornblende,  scapolite,  zoisite,  spodumene,  intJ&ooVte,  apatite,  magnetite,  chromite, 
stilbite,  heulandite,  analcite  and  chabazite;  at  the  Emery  Mine,  Chester  Factories. — Oorwuhim, 
margarite,  diaspore,  epidote,  oorundophilite,  ohloritoid,  tourmaline,  menaccaniU  I  rutile,  biotite, 
isdiiinite  ?  andesite?  cyanite, 

Chbotebfibld.— S^ice,  green,  and  red  Unrnnalvne,  deavdandite  (albiteX  lUhia  mica,  smoky  guarts^ 
TMcrolite,  spodumene,  cyanite,  apatite,  rose  beryl,  garnet,  quartz  crystals,  staurolite,  cassiterite,  co/um- 
bUe,  soisite,  uranite,  broolcite  (eumaniteX  scheelite,  anthophyllite,  bomite. 

CoxwAT.— Fyrolusite,  fluorite,  zoisite,  rutdel  I  native  alum,  galenite. 

CuMMiNOTON. — Rhodonite!  cummingtonite  (hornblende),  maroasite,  go/met^ 

Dbdhah. — ^Asbestus,  galenite. 

Deebfuld. — Chabazite,  heulandite,  stilbite,  amethyst,  camelian,  chalcedony,  agate. 

FrroHBUBa  (Pearl  Uill). — Beryl,  slauroUtel  garnets,  molybdenite. 

FozBOBonQH.-— iV^  anthracite, 

Frankun. — Amethyst 

606HEN. — Mica,  albite,  spodumene/  blue  and  green  tourmaline,  beryl,  tsoisiie,  smoky  quarti^  oolunyi 
bite,  tin  ore,  galenite,  beryl  (goshenite),  pihlite  (qymatolite). 

GBEEtrrxBLD  (in  sandstone  quarry,  half  mile  east  of  village). — ^AUophane,  white  and  greenialu' 

Hatheld. — Barito,  yellow  quartz  crystals,  galenite,  blende,  chaloopyrite. 

Hawlet. — Micaceous  iron,  massive  pyrite,  magnetite,  zoisite. 

Heath.— Pyrite,  zoisite. 

UiNSDALB.— Brown  iron  ore,  apatite,  zoisite. 

HuBBABDSTON.— Jfowive  pyrite, 

Lasoastbb. — Oyanite,  e/Uastolite/  apatite,  staurolite,  pinite,  andalnsita 

Lkb. — Trem/olite/  sphene/  (east  part). 

Lenox.— Brown  hematite,  gibbsite  (7). 

Leyebett. — Barite,  galenite,  blende,  chaloopyrite. 

hnntx,— Zoisite,  rutile. 

LmrLETOH.— Spinel,  scapoHte,  apatite. 

LTXKfiELD. — Magnesite  on  serpentine. 

Kastha's  Vmbtard.— Brown  iron  ore,  amber,  selenite,  radiated  pyrite^ . 
Mbvdoh.— Jfu»/  chlorite 
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KmDLsrxELD. — Glassy  actinoUie^  rhomb  spar^  aieatUef  serpentiney  feldspar^  drusj  quarts  tpttiti^ 
zoisite,  nacrite,  chalcedony,  talc/  deweylite. 

MiLBURT. —  VermiciUite, 

Montague. — Specular  iron. 

Nkwbuey. — Serpentine,  chrysotile,  epidoie,  maesive  garnet^  Biderite. 

Newbubyport. — Serpentine,  nemoHte,  uranite. 

New  Braintreb.— i^/ocA  Umrmaline. 

Norwich. — Apatite  I  black  tourmaUne,  beryl^  apodumenef  iriphyUne  (altered),  blende,  qoarti 
crystals,  cassiterite. 

Northpield. — Cohmbite,  flbroHte,  cyanite. 

Palmer  (Three  Rivers). — Feldspar,  prehnite,  calc  spar. 

Felhah. — AsbestuSj  serpentine,  quartz  crystals,  beryl,  molybdenite,  green  Junnskme,  epidote,  anw* 
thyst. 

Plainfield. — Cfummingtonite,  pyrolusite,  rhodonite.  , 

Richmond. — Broum  iron  ore,  gibbsitel  dUcphane, 

RoCKPORT. — Danalite,  cryophyUiie,  annite,  cyrtoUte  (altered  zircon),  green  and  white  orOiodim, 

ROWB — Epidote,  talc. 

South  Rotalston — Beryl!  /  (now  obtained  with  great  difficulty),  mica!  !  feldspar!  aOaaite. 
Four  miles  beyond  old  loa,  on  farm  of  Solomon  Hey  wood,  mica!  beryl!  feldspar!  menaccanite. 

RussEL. — Schiller  spar  (diallage  ?),  mica,  serpentine,  beryl,  galeuite,  chalcopyrite. 

Salem. — In  a  boulder,  cancrinite,  sodalite,  elsBolite. 

Sauqu& — Porphyry,  jasper. 

Sheffield. — Asbestus,  pyrite,  native  alum,  pyrolusite. 

Shelburne. — Rutile. 

Shutesbury  (east  of  Locke's  Foudy-^Molybdenite, 

Southampton. — Galenite,  cerussite,  anglesite,  wrdfeniie,  fluorite^  barite,  copper  and  iron  pyrite^ 
blende,  corneous  lead,  pyromorphite,  stolzite,  chiysocoUa. 

Sterling. — Spodvmene,  chiastolite,  spathic  iron,  mispickel,  blende,  galenite,  chalcopyrite,  pyrite. 

Stokeh  AM.— ^cpAnte. 
'*  Sturbridqe. — Graphite,  garnet,  apatite,  bog  ore. 

SwAMPSCOT.— OrtAite,  feldspar. 

Taunton  (one  mile  south).— Paracolumbite  (titanic  iron). 

Turner's  Falls  (Conn.  River). — Chalcopyrit-e,  prehnite,  chlorite,  ddorophceite,  spathic  iron,  mak- 
ofaite,  magnetic  iron  sand,  anthracite. 

Tybingham.— Pyroxene,  scapolite. 

UxBRiDGB. — Galenite. 

Warwick. — Massive  garnet,  radiated  black  toumuUine,  magnetite,  beryl,  epidote. 

Washington.— GVapAite. 

Westfield. — Scliiller  spar  (diallage^  serpentine,  steatite,  cyanite,  scapolite,  actinolite. 

Webtpord.— ^TKtoZwtte  / 

West  Hampton. — Galenite,  argentine,  pseudomorphaus  quartz. 

West  Springfield.— JVc/mtfe,  ankeriie,  satin  spar,  celestite,  bituminous  coaL 

West  Stockbridge. — Hematite,  fibrous  pyrolusite,  spathic  iron. 

Whately.— ^a^iv«  copper,  galenite. 

Williamsbubg. — Zoisite,  pseudomorphous  quartz,  apatite,  rose  and  smoky  quartz,  galenite^  pm- 
lusite,  chalcopyrite. 

Williamstown.- C^'Vfft  quarts, 

Windsor. — Zoisite,  actinolite,  rutile! 

Worcester.— JfispicA:^!,  idocrase,  pyroxene,  garnet,  amianthus,  bucholzite,  spathic  iron,  g»^ 
nite. 

Worthington. — Cyanite, 

ZOAR. — Bitter  spar.  talc. 

RHODE  ISLAND. 

BjOffsOL.— Amethyst 
Cranston.— Actinolite  in  talc. 

Cumberland. — Manganese,  epidote,  actinoUie,  garnet^  titaniferous  Iron,  magnetite,  red  hematita, 
chalcopyrite. 
Foster.— CVa«i'«. 

Glouokster.— Jfoyn€<»<<!  in  chlorite  slate. 
Johnson.- Talc,  brown  spar. 
NATia — See  Warwick. 
Newport. — Serpentine. 
Portsmouth.— ^n/Araci<e,  graphite,  asbestus,  pyrite. 


Digitized  by  LjOOQIC 


AMERICAN  LOOALinBS.  771 

S]crra¥iKi<D. — Dolomite^  calcUe,  bitter  spar^  nacrite,  serpoDtise  (boweniteX  tremoiite,  asbestus, 
qaartz,  maguetic  iron  in  ohlorito  slate,  talc  I  anataae. 
Wabwigk  (Natic  village). — MasotiUe,  gamet,  graphite. 
Wbstbklt.— //wienite. 


CX)NNECTICUT. 

Berzjn. — Barite,  datolite,  blende,  quartz  crystals. 

BoLTOK. — Staurolite,  chalcopyrite. 

Bradletyille  (Litchfield).— Laumontite. 

BBiaroL. — Chalcodie/  cJialcopynte,  baritei  fxnmite,  talc^  aUophanCj  pyromorphite,  eakUe,  mala- 
chite, galenite,  quartz.  ' 

Bbookfield. — Galenite,  calamine,  hlendty  spodumene,  pjrrhotite. 

Canaan. — Tremoiite  and  white  augiU!  in  dolomite,  canaanite  (massive  pyroxene). 

Chatham. — Mispickel,  smaltit^,  ci.loanthite  (chathamite),  scorodite,  niocolite,  heryl^  erythrite. 

Cheshibb. — Barite^  chalcodtef  bomite  crysL^  mcUachitey  kaolin,  natrolite,  prehnite,  diabazite^ 
datolite. 

CHE8TBB.— iS^i7/twiamfe  /  zircon,  epidote. 

CoBNWALL. — Graphite,  pyroxene,  actinolUe,  aphene^  scapolite. 

DA2fB?TBY. —i)an^n.'c,  oligoclaaej  moonstone,  brown  tourmaline,  orthoclase,  pyroxene,  pan^ 
thorite. 

FkBMiSQTOS.^ Prehnite,  chabazite,  agate,  native  copper. 

Granbt. — Green  malachite. 

Gbbknwich- — Black  tourmaline. 

Haddam. — Chrysdberyll  beryl  I  epidote  t  tourmaiine/  feldspar,  garnet  t  iolitet  oligoclase,  chlo- 
rophylfiie  I  auiomcliie,  niagnetUe,  adtUaria,  apatite,  colvfmbUe  I  zircon  (calyptolite),  rrUca,  pyrite^ 
marcasiie,  molybdenite,  allanite,  bismuth,  bismuth  ochre,  bismutite. 

Hadlyme.— Chabazite  and  stilbito  in  gneiss,  with  epidote  and  garnet. 

Uabtfobd. — Da'oUie  (Rocky  Hill  quarry). 

Kent. — Brown  iron  ore,  pyrolusite,  ochrey  iron  ore. 

LiTCHFiELi). — Oyanite  with  corundum,  apatite,  and  andalusite,  mmaooaaiite  (washingtonite),  chal* 
copyrite,  dia8po*'e,  niccoliferous  pyrrhotlte,  margarodite. 

Lyme. — Graruet,  sunstone. 

Mbridev. — Datolite. 

Middlbfieu)  Falls. — Datolite,  chlorite,  etc ,  in  amygdaloid. 

MiDDLETOWK. — Mico^  lep'doUte  with  green  and  red  tourmaUne,  albite,  feldspar,  columbiief  preh' 
nite,  garnet  (sometimes  octahedral),  beryl,  topaz,  uranite,  apatite,  pitchblende;  at  lead  mine, 
galenite,  chalcopyrite.  blende,  quartz,  calcite,  fluorite,  pyrite,  sometimes  capillary. 

Milfobo.— Sahlite,  pyroxene,  asbesius,  zoisioe,  verd-antique  marble,  pyrite. 

New  Haven. — Serpentine,  asbestus,  chromic  iron,  sahlite,  stilbite,  prehnite. 

Norwich. — SilUmanite,  monazite/  zircon,  iolite,  corundum,  feldspar. 

Oxford,  near  Humphrey svilla—Cyanite,  chalcopyrite. 

Plymouth. — Galenito,  hetUandite,  fluorite,  chlorophyllite  /  garnet 

Roaring  Brook  (Cheshire). — Datolite !  calcite,  prehnite,  saponite. 

Reading  (near  the  line  of  Danbury). — Pyroxene,  garnet. 

RoxBURY. — Spathiciron,  blende,  pyrite  I  !  galenite,  quartz,  chalcopyrite. 

Salisbury. — Brovm  iron  ore,  ochrey  iron,  pyrolusite,  triplite,  twrgtte, 

SAYBROOK.—Molybdeniie,  stilbite,  plumbago. 

Simbbury. — Copper  g  ance,  green  malachite. 

Southbury. — Rose  quartz,  liaumontite,  prehnite,  oalc  spar,  heavy  spar. 

SouTHiNGTON. — Heavy  spar,  datolite,  asteriated  quartz  crystals. 

Stafford. — Massive  pyrites,  alum,  copperas. 

Stokington. — ^Stilbite  and  chabaziie  on  gneiss. 

Thatohersville  (near  Bridgeport).~Stilbite  on  gneiss,  babbingtonite? 

Tolland.— Staurolite,  massive  pyrites. 

Trumbull  and  Monroe. — Chlorophane,  topaz,  beryl,  diaspore,  pyrrhotite,  pyrite,  scheelite,  wolf 
ramite  (pseudomorph  of  scheelite),  rutile,  native  bismuth,  tungstic  add,  spathic  iron,  mispickel, 
Hr}(entit'erou8  galenite,  blende,  scapolite,  tourmaline,  garnet,  albite,  augite,  graphic  tellurium,  (?)  mar" 
i^arodite. 

Washington.—  Triplite,  menaccanite  I  (washingtonite  of  ^hepard),  rhodochrosite,  natrolite,  anda* 
liwite  (New  Preston),  cyanite. 

Waterto WN.  near  the  Naugatuck  — White  sahlite,  monazite. 

West  Farms. — Asbestus. 
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WiLLDCANTia — Topcu,  mowmte^  ripidoUU. 
WxvoHxsiBB  and  Wilton. — ^Aabestus,  garoet. 

NEW  YORK. 

ALBANY  00.— Bbthlbhem. — Calcite,  stalactite,  stalagmite,  calcareoas  sinter,  snowy  gypBDU. 

Oostman's  LAjn>iNa. — Gypsum,  epsom  salt,  quartz  crystals  at  Crystal  Hill,  three  miles  aouth  oi 
Albany. 

GuiLDERLAND. — ^PetToleum,  anthracite,  and  calcite^  on  the  banks  of  the  Norman's  Kill,  tiro  nuTei 
south  of  Albany. 

Watbrvlht. — QuarU  crystab^  yellow  drusy  quarts. 

TlLLEGHANY  CO.— Cuba.— Calcareous  tufa,  petroleum,  3^  miles  from  the  YiUagei 

CATTARAUGUS  GO.-^Fkbxdou,— Petroleum, 

CAYUGA  CO. — Auburn. — Celestite,  calcite,  fluor  spar,  epsomite. 

Catuga  Lake.— Sulphur. 

LuDLOWViLLs. — Kpiiomita 

Union  Springs. — Seieniie,  gypsum. 

Springport. — At  Thompson's  plaster  beds,  wiphurl  sdenUe, 

;Sprinoyille.— Nitrogen  springs. 

CLINTON  CO.— Arnold  Iron  MmK—Moffnetik,  epidote,  mdybdenite. 
^   fiNOH  Orb  Bed. — CatcUef  green  and  purple  fluor. 

CHATAUQUE  CO.— Fredonia.— Pe«n>l0ttm,  carbaretted  hydrogen, 
Laona. — ^PetroJeum. 
ISheridan. — ^Alum. 

COLUMBIA  CO.— AusTERLiTZ.— jEbrt&y  mmganese,  wnlfenite,  cfaaloocite ;  Livingston  lead  min^ 
▼itreous  silver  ? 

Chatham. — Quartz,  pyrite  in  cubic  crystals  in  slate  (Hillsdale). 

Canaan. — Chalcocite,  chalcopyrite. 

HuDeoN.— Epidote,  eelenikt 

New  Lebanon. — ^  itrogen  springs^  g^phite,  anthracite ;  at  the  Ancram  lead  mine,  galenite,  barite^ 
bleruUj  widfeniie  (rare),  chalcopyrite,  calcareous  tula ;  near  the  city  of  Hudson,  epaom  salt,  browi 
spar,  wad. 

DUTCHESS  CX).—A]fiNiA.— Dolomite,  Umonite,  turgiie, 
Beokman. — Dolomite. 

Dover. — Dolomite,  tremolite,  gamei  (IVms  ore  bed),  stauroUte,  Umonite, 
FiSHKiLL. — Dolomite;  near  Feckville,  talc,  asbestus,  graphite^  hornblende,  aag;ite^  odMoU^ 
hydrous  anlhophyllite,  UmonUe. 
North  East.— Chalcocite,  chalcopyrite^  galenite^  bleade. 
Pawling.— Dolomite. 

Rhinebbck. — Calcite,  green  feldspar,  epidote,  tourmaline. 
Union  Vale. — At  the  Clove  mine,  gibbeite,  UmonUe. 

ESSEX  CO. — Alexandria.— Kirby's  graphite  mine,  graphite,  pyroxene,  acapolUe,  sphene. 

Crown  Point.— 4;>a^  (eupyrchroite  of  Emmons),  brown  tourmaUne/  in  the  apatite,  diiorite, 
quartz  crystals,  pink  and  blue  calcite,  pyrite ;  a  short  distance  soutii  of  J.  C.  Hammond's  boiue^ 
garnet,  ecapoHte,  chalcopyrite,  aveniurine  feidapar,  zircon,  magnetic  iron  (Peru),  epidote^  mica. 

Keenb. — Scapolite. 

Lewis. — Tabular  epar,  cokphonite,  garnet,  labreuhrite,  hornblende,  actinolite ;  ten  miles  south  of 
the  village  of  Keeseville,  mispickel. 

Long  Pond. — Apatite,  garnet,  pyroocene,  idocrase,  coocoUtell  acqpolite,  magnetite^  blue  calcUe> 

MoInttre. — Labradorite,  garnet,  magnetite. 

Mori  AH,  at  Sandford  Ore  Bed.-^MagnetUe,  apatite^  aikmitet  lanthanite,  actinolite,  and  feld- 
spar; at  Eisher  Ore  Bed,  magnetic  iron,  teidspar,  quartz;  at  Hall  Ore  Bed,  or  '*New  Ore  Bed,^ 
magnetite,  zircons;  on  Mill  brook,  caldte,  pyroxene^  hornblende,  albite;  in  the  town  of.  Moriah, 
magnetite,  black  mica. 
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Nbwoomb. — Labradoriiei  feldspar,  magnetic  iron,  hyperathene. 

PoBT  Henry.  Brawn  tourtnaUne,  mica,  rose  quar%  serpentine^  green  and  Hack  pyrosuH^  horn 
blende,  oryel,  pyrite,  graphite,  tabular  spar,  pyrrbotine,  adidaria;  pfUogopitel  at  CheeYer  Ore  Bed 
with  magnetite  and  serpentine. 

Rooeb's  Hook. — OrapkUe^  tabular  sparj  garnet^  colophonUe^  feidapar^  adularia,  pyroxene^  epken^ 
ooocohte. 

ScHROON. — CakU&t  pyroxene,  chondrodite, 

TiooNDSHOGA. — Chrophite  I  pyroxene,  eahlUt,  sphene^  black  tourmaline,  oaooxene  ?  (Bit.  Defiance)^ 

Westpobt. — Labradorite,  prebnite,  magnetite. 

WiLUBOBO*. — Tabula/r  spoTj  coiophonite,  garnet,  green  coccolite,  hornblende. 

.  £BI£  CO.— Eluoott*8  MiLLa — Cakareous  tufaa. 

FRANKLIN  GO. — Cuateaugat.— Nitrogen  springs,  calcareooB  tu&i. 
Malonk — Massive  pyrUe^  magnetic  iron  ore. 

GENESEE  CO. — Add  springs  containing  sulphuric  acid. 

GREENE  C0.~Cat8KILL.— CoZcite. 
Plahoxd  Hill. — Quartz  crystals. 

HERKIMER  CO.— FAiBnELD.— Quarts  crystais^  fetid  barite. 

LiTTLB  Falls. — Quartz  crystals  I  barite,  calcite,  anthracite,  pearl  spar,  smoky  quarto;  one  mik 
Bouth  of  Little  Falls,  calcite,  brown  spar,  feldspar. 

Middle v^iLLs. — Quartz  crystals  t  calcite,  brown  and  pearl  spar,  anthracite. 

Newport. — Quartz  crystals,  * 

Samsbubt.— Quarts  crystaisl  blende,  galenite^  iron  and  copper  pyritea. 

Stark.— Fibrous  celestite,  gypsum. 

HAMILTON  CO.— Long  Lake.— -Blue  calcite. 

JEFFERSON  CO.— Adams.— Fluor,  calc  tufa,  barite. 

Ai£ZAin>RiA. — On  the  S.E.  bank  of  Musoolonge  Lake,  fluorite,  pKlogopit&,  chalcopyrite;  on  High 
[aland,  in  tbe  St.  Lawrence  River,  feldspar,  tow^malinSj  hornblende,  orthoclase,  celestite. 

Antwerp. — Stirling  iron  mine,  specuJLao'  iron^  chalcodite,  spathic  iron^  miUeritet  red  hematUe^  crys- 
:allized  quartz,  yeUow  aragonite,  niecolif'erous  iron  pyrites,  quartz  orystaiSj  pyritc ;  at  Oxbow,  calcite  I 
porous  coralloidal  heavy  spar;  near  Yrooman's  lake,  calcite t  idoci-ase,  phhgopitel  pyroxene^  spha^ 
luorite,  pyrite,  chalcopyrite;  alBo  feldspar j  bog-iron  ore,  scapolite  (farm  of  David  Eggleson),  serpen* 
ine,  tourmaline  (yellow,  rare). 

ItROWNBViLLE. — Cele^ite  in  slender  crystals,  calcite  (four  miles  from  Watertown). 

Natural  Bridge. — Feldspar,  gieseckitel  steatite^  pseudomorphous  after  pyroxene. 

Kbw  Conkboticdt. — Sphine,  broum  plUogopite, 

OiftAR. — Beryl,  feldspar,  specular  iron. 

Philadelphia. —  Ckimets  on  Indian  river,  in  the  Tillage. 

Pamblia. — Agaric  mineral,  calc  tufa. 

l^i«LAB  Point. — Massive  heavy  spar  (exhausted). 

TH£itB8A. — Fkujr,  cakite,  specular  iron  ore,  hornblende,  quartz  crystals,  serpentine  (associated 
rith  the  specular  iron),  celestiie,  strontianite ;  the  Muscolonge  Lake  locality  ofiiuor  is  exhausted. 

Watertown, — Tremolite^  agaric  mineral,  calc  tufa,  celestite, 

Wii<NA. — One  mile  north  of  Natural  Bridge,  calcite. 

'LtBVflB  CO. — Diana  (localities  mostly  near  junction  of  crystalline  and  sedimentary  rocks,  and 
ritbin  two  miles  of  Natural  Bridge). — Scapolite!  UibuUxr  spaf,  green  coccolite,  feldspar,  tremolite, 
yyroxenel  spJienel  I  mica,  quartz  crystals,  drusy  quartss,  crysU  pyrite,  pyrrhotite,  bhte  calcite,  ser- 
«iiUoe,  rensselaerite,  zircon,  graphite,  chlorite,  specular  iron,  bog-iron  ore,  iron  sand,  apatite. 

Greig. — Magnetite,  pyrite. 

XiOWYiLLE. — Calcite,  fluorite,  pyrite,  galenite,  blende,  calc  tufa. 

M  aBtinsbubgh. — Wad,  galenite,  etc.,  but  mine  not  now  opened^  edloiie. 

\Vat80n,  Brsiien. — Bog-iron  ore. 

MONROE  CO. — ROGHESTEB.— PeorZ  spar,  calc  spar,  snowy  gypsum,  fluor,  oeleetite^  galenite^ 
leiide,  barite,  homstone. 
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MONTGOMERY  CO.— Canajohabib.— Anthracite. 

Palatikk. — Quartz  orystats^  drusy  quarti.  anthracite,  homstone,  agate,  garnet 

Root. — Peaiil  spar,  dnjLsy  quartz^  blende^  barite,  stalactite,  stalagmite,  galenite,  pyrito. 

NEW  YORK  CO.— CoRLEAR^s  Hook.— Apatite,  brown  and  yellow  feldspar,  sphene. 
KiMG8BRLDGE.-r-rrtf77i(72i^  pyroxen&t  mica^  tourmaline^  pyrites,  rutile,  dolomite.  I 

Harlem. — Epidote,  apophyllite,  siilbite,  tourmaline,  vivianite,  lamellar  feldspar,  micx  I 

New  York. — Serpentine^  amianthus,  actinolite,  pyroxene,  hydrous  antbophyllite^  ganel.  atauo 
lite,  molybdenite,  graphite,  chlorite^  jasper,  necronitej  feldspar. 

NIAGARA  CO.— Lewiston.— j^somife. 

LocKPORT. — OelesHte,  calcite,  selenite,  anhydrite,  fluoritef  dolomite,  blende, 

KuGARA  Falls. —  Caicite,  fluorite,  blende,  dolomite, 

ONEIDA  CO.— Boonville.— Cafctte,  tabular  epar,  coccolite. 

Clinton. — Blende,  lenticular  argiUaceoue  iron  ore;  in  rocks  of  the  Clinton  Groap,  strontlamt^ 
oelestite,  the  former  covering  the  latter. 

ONONDAGA  CO.— Caicillus.— jS^nife  andyt&roM^f^pram. 

Gold  Spriko. — Aziijite. 

Makuus. — Gypsum  and  floor. 

Stracuse. — Serpentine,  celestite,  selenite,  barite. 

ORANGE  CO. — Cornwall— Ztroon,  chondrodiie,  hornblende,  spinel,  masswe  fddspar,  Jibfom 
qndote,  hudsonite,  menaccanite,  serpenti/nie,  coccolite. 
^  Deer  Pare. — Oryst.  pyrite,  galenite. 

Monroe. — Mica/  sphenef  garnet,  oolophonite,  qndote,  chondrodiie,  aUaniie,  bacfaokite,  brovn 
■par,  spinel,  hornblende,  talc^  menaccanite,  pyrrhotite,  pyrite,  chromic  iron,  graphite,  rastolyte, 
moronolite. 

At  Wiles  and  0*Neil  Mine  in  Monroe. — Aragonite,  magnetite,  dimagnetite  (pseud.  7X  jenk'msite, 
asbestus,  serpentine,  mica. 

At  Two  Ponds  in  Monroe. — Pyroxene  t  chondrodiie,  hornblende,  scapolitel  zircon,  sphene,  apatite. 

At  Greenwood  Furnace  in  Monroe. — Chondrodiie,  pyroxene!  mica,  hornblende,  spinel,  scapo- 
Ute,  biotite  I  menaccanite. 

At  Forest  of  Dean. — Pyroxene,  spinel,  zircOn.  scapolite,  hornblende. 

Town  of  Warwick,  Warwick  Villaqe. — Spinel!  zircon,  serpentine!  brown  spar,  pyroxene! 
hornblende!  pseudomorphous  steatite,  feldspar!  (Rock  Hill),  menaccanite,  dinionite,  tourmaline  (EL 
H.),  rutile,  spJiene,  molybdenite,  mispiokel,  marcasite,  pyrite,  yellow  iron  sinter,  quartz^  jasper,  mica, 
coccolite. 

Amity. — Spinel!  garnet,  scapolite,  hornblende,  idocrase,  epidote!  dintonite!  magnetite,  tourmaiifie, 
warwickite,  apatite^  chondrodiie,  talc !  pyroxene !  rutile,  menaccanite,  zircon,  corvindm\  fddspar^ 
ipheue,  calc  spar,  serpentine,  schiller  spar(?),  silvery  mica, 

Edenvillb. — Apatite,  dumdrodite!  hair-brown  hornblende!  tremolite^  spind,  towrmaUme,  VK^ycvif 
ite,  pyroxene,  sphene,  mica,  feldspar,  mispidcd,  orpiment,  rutHe,  menaccanite,  soorodite,  ooppef 
pyriies. 

West  Point. — Feldspar,  mica,  scapolite,  spJiene,  hornblende,  allanite. 

PUTNAM  CO.— Carihl  (Brown^s  quarry). — Anthophyllite,  schiller  spar  (1),  orpiment,  mispicke., 
epidote. 

Cold  Spring. — Chabazite,  mica,  sphene,  epidote. 

Patterson. —  White  pyroxene!  calc  spar,  asbestos,  tremoUte,  dolomite,  massive  pyrite. 

Phillipstown.- Jremo^  amianthus,  serpentine,  sphene,  diopside,  green  coocoUte,  hornblende. 
Bcapolite,  stilbite,  mica,  laumontite,  gurhoflte,  calc  spar,  magnetic  iron,  chromite. 

Phillips  Ore  Bed. — Hyalite,  adinolite,  massive  pyrite, 

RENSSELAER  CO.— Hoosic— Nitrogen  springs. 
Lansinoburoh. — Epsomite,  quartz  crystal^  pyrite. 
Trot. —  Quartz  crystals,  pyrite,  sdenite. 

RICHMOND  CO.— Rossville.— Lignite,  oryst  pyrite. 

QuAHAxnsB.'^Adfeskts,  amianthus,  aragonite,  ddomite,  gurhofUe,  brucite,  serpentine,  talc,  mzf 
^esite. 


Digitized  by  VjOOQIC 


AHEBICAN  LOOALmEfl.  775 

ROCKLAND  CO.— Caldwell.— CSifcife 

GBA88T  Point. — Serpentine,  actiuolite. 

Havkbstbaw.— i/om62e7u2e,  barite. 

Ladevtown. — ^Zircon,  malachite,  cuprite. 

PiEKMONT. — Datolite,  stilbite,  apophyllite,  stellite,  prebnite,  thomsonite,  calcite,  chabazite. 

Stoky  Point. — Cerolite,  lamellar  hornblende,  asbestus. 

ST.  LAWRENCE  CO. — Canton. — Massive  pyrite^  calcite^  brown  tourmaline,  spJunej  serpentine^ 
talc,  rensselaerite^  pyroxene,  specular  iron,  cbaloopyrite. 

Dekalb. — Hornblende^  barite,  fiuorite^  tremoliie^  towrmatme^  blende,  grraphite,  pyroxene,  quartz 
(spougy),  serpentine. 

Edwards. — Brown  aind  sUmery  mica!  acapolite^  apatite,  qwnisi  crystaiSf  actinolite,  tremolite, 
specular  iron,  serpentine,  magnetite. 

Fine. — Black  mica^  hornblende. 

Fowler. — BarUe^  quariz  crystals/  specular  tfxm,  blende^  galenite,  tremolite,  chalcedony,  bog  ore, 
aatln  spar  (aaaoa  with  serpentine),  iron  and  copper  pyrites,  actinolite,  rensseUurite  (near  Somer* 
vilie). 

GrOUYBKNEUB. — OcUcitel  Serpentine/  liomblende/  scapolite/  orthodase,  tourmaline/  idocrase  (one 
tnilu  south  of  6.),  pyroxene,  apatite,  rensselaerite^  serpentine,  spfiene,  fluorite,  barite  (farm  of  Judge 
Dodge),  black  mica,  phlogopite,  tremolite/  asbestus,  6pecutor  tron,  graphite,  idocrase;  (nearSomer- 
viUe  in  serpentine)  ^ine^  boughite,  scapolite,  pUogopite^  dolomite;  three-quartere  of  a  mile  west 
of  Soroerville,  dumdrodite^  spinel ;  two  miles  north  of  Somerville,  apatite^  pyri^e,  brown  toW' 
mcUine  /  / 

Hammond. — Apatite/  zircon!  (form  of  Mr.  Hardy),  orOuKlase  (loxolase),  pargasite^  barite,  pyrite, 
purpie  flttorite,  dolomite. 

Hbbmon. — Quartz  crystals,  specular  iron,  spathic  iron,  pargasite,  pyroxene,  serpentine,  tourma- 
line, bog-iron  ore. 

M  AOOMB. — Blende,  mica,  gaknits  (on  laud  of  James  Averil),  sphene.  * 

MiNEBAL  Point,  Morristown.— Fluorite,  blende,  galenite,  p/Uogopite  (Pope's  MillsX  barite. 

OODENSBURO.  — Labradorite. 

FiTGAiRN. — Satin  spar,  associated  with  serpentine. 

Potsdam. — Hornblende/ — eiglit  miles  Irom  Poisdam  on  road  to  Pierrepont, /eZcbpor,  tourmaline^ 
black  micct,  hornblende. 

RossiB  (Iron  Mines). — Barite,  specular  iron,  ooralloidal  aragonite  in  mines  near  Somerville, 
liinonite,  quartz  (sometimes  stalactitic  at  Parish  iron  mine),  pyrite,  pearl  spar, 

RossiE  Lead  Miue. — Galcite/  galenite/  pyrite,  celestite,  chaicopyrite,  spathic  iron  !  cerussite,  an- 
glesite,  octahedraifluor,  black  p/dogopite. 

Elsewhere  in  Bobsie. — (kUciie,  barite,  quartz  crystals,  chondrodite  (near  Tellow  Lake),  feldspcw/ 
pcurgaaite/  apatite,  pyroxene,  hornblende,  sphene,  zircon,  mica,  fluorite,  serpentine,  automolite^ 
pearl  spar,  graphite. 

BussEL. — Pargasite^  speculaar  iron,  quarts  (dodeaX  caldte,  serpentine^  rensselaerite,  magnetite. 

SABATOOA  CO.— Greenfield.— (%fy«?6ery?/  garnet/  tourmaline!  mica,  fefdspas  apatit^ 
g^phite,  aragonite  (in  iron  mines). 

SCHOHARIE  CO.— Ball's  Cave,  and  others.— Calcite,  stalactites. 

Cablislb —jRftrou*  sulp/iate  of  baryta,  cryst  and  fib,  carbonate  ofUms, 

MiDDLEBUBY.— Anthracite,  calcite. 

Sharon. — Calcareous  tufa. 

Schoharie. — ^Fibrous  celestite,  strontianite  !  cryst  pyrites  ! 

SBNBOA  CO. — OASiOQA.'-Nitrogen  springs. 

SULLIVAN  CO.— WuRTZBOBO'.— Gflfcfitfa,  blende,  pyrite,  c/udcopyrik. 

TOMPKINS  CO.— Ithaca.- Calcareous  tufo. 

ULSTER  CO.— Ellentille.— G^oianite,  blende,  ohaieopyrito  !  quartz,  brodktk, 
Mabbletown.— Pyrite. 

WARREN  CO.— Caldwell.— JfaMWtf/e^cbpor. 
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Chbsteb. — Pyrite,  tourmaline,  ratile,  chalcopyrite. 
Diamond  Islb  (Lake  George). — CalcUe^  quartz  crystdb, 
Glenn's  Falls. — Bhomb  spar. 
JoBXBBi}aQ,—Fhorite  I  zircon  1 1  graphite^  serpentine,  pyrite, 

WASHINGTON  CO.— Fort  A^jhs.— Graphite,  aerpentine. 
G&ANYILLB. — Lamellar  pyroxene,  ma8si?e  feldspar,  epidote. 

WAYNE  CO.— WoLCOTT.— Barite. 

WESTCHESTER  00  — Anthont's  Nosb.— iipo^  pjrit^,  eaJdk  I  in  very  laige  tabu]ar  cijifea]^ 
grouped,  and  aomf  times  incnisted  with  drusy  quartz. 

Daybnport'b  Neck* — Serpentine,  garnet,  spbene. 

Eastchestsb.— Blende,  ccpper  and  iron  pyrites,  dolomite. 

Hastings. — Trenwlite^  white  pyroxene. 

New  Roohslle. — Serpentine^  brucite,  quartz,  micci,  tremolite,  garnet,  magneeite. 

Pbekskill. — ^Mica,  feldgpar,  hornblende,  stUbita  sphene. 

Bye. — SerpenUne,  cklorite^  black  tourmaline,  tremolite. 

Sinqsino. — Pyroxene,  tremoUte,  pyrite,  beryl,  azurite,  green  malachite^  white  lead  ore^  pfnaoh 
phite,  anglesite,  vauquelinite,  galeniie,  native  silver,  chalcopyrite. 

West  Fabm&— Apatite,  tremolite.  garnet,  stilbite,  heulandite,  chabazite,  epidote^  qphene. 

Yone:£B& — Tremolite,  apatite,  calcite,  analdte,  pyrite,  tourmaline. 

Yosktown. — ^lUma/nUef  monaxite,  magnetite. 


NEW  JERSEY. 

Andoyeb  Iron  Mine  (Sussex  Co.). — Willemite,  brown  garnet 

Allentowk  (Monmouth  0>.). —  Vivianite,  dt^renite, 

Belyille. — Copper  mines. 

Bergen.— OaZcife  /  daioUte  I  peetolite  (called  stellite)  I  anakite,  apophyUite  I  prehmte^  q>bcnfl^  ^ 
Hie,  nabroUte,  heulandite,  luumontite,  chabaasUe^  pyrite,  pseudomorpbous  steatite  imitative  of  apo- 
phyUite. 

Brttnswicil— Copper  mines;  noHve  copper,  maiachite,  mountain  leather. 

Brtam. — Chondrodite,  spinel,  at  Roseville,  qndote. 

Cantwell's  Bridge  (Newcastle  Co.),  three  miles  west. — ^Yivianite. 

Danville  (Jemmy  Jump  Ridge). — Graphite,  chondrodite,  augite^  mica. 

Flemington. — Copper  mines, 

Frankfort. — Serpentine. 

Franklin  and  Sterling.— Sptn^/  garnet!  rhodonite!  vnUemite!  Jranklinite!  red  tine  mt 
Jysluite!  hornblende,  tremolite,  chondrodite,  white  scapoUte,  black  tourmaUne,  epidote,  pink  oaJhitt, 
mica,  actinolite,  augite,  sahlite,  coccolite,  asbestua,  j'effersonite  (augite),  calamine,  graphite,  floorite^ 
beryl,  galenite,  serpentine,  honey-colored  sphene,  quartz,  chalcedony,  amethyat,  siroon,  molybdenite, 
vivianite,  tq>hroite,  rhodochrosite,  aragonite.    Also  aJgeriie  in  gran,  limestone. 

Franklin  and  Warwick  Utb.— -Pyrite, 

Greenrrook. — Copper  mines. 

Griggstown. — Copper  mines. 

Hamburgh — One  mile  nortli,  spinel!  tourmaUne,  phlogopite,  hornblende,  Umonite,  specular  iron. 

HoBOKEN. — Serpentine  (marmoIiteX  brueite,  nemaiite  (or  fibrous  bruciteX  aragonite,  dolomite. 

HuRDSTOWN. — Apatite,  magnetic  pyrites,  magnetite. 

Imlettown. — Vivianite 

LooKWOOD.— GVopAt^  chondrodite,  talc,  augite,  qwa%  green  spvneL 

Montvillb  (Morris  Co.). — Serpentine,  chrysotUe. 

MuLLiOA  Hill  (Glouceeter  Co.). —  Vivianite  lining  belemnites  and  other  fossils. 

Newton. — Spinel,  blue,  pink,  and  white  corundum,  fnt'co,  idocrase,  hornblende,  ioimnottM^ aav^ 
itte,  rutile,  pyrite,  talc,  calcite,  barite,  pseudomorphous  steatite, 

Paterson. — DatolUe. 


PENNSYLVANIA. 
BERKS  (X). — MoRQANTOWN.— At  Jones*s  mines,  one  mile  east  of  Morgantown,  green  makukil^ 
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chrysocolkif  magnetite,  pyrite,  chaloupjrite,  aragouita  talo;  two  miles  N.E.  fh>m  Jones's  mine 
p^phite,  spheiie;  at  Steele's  mine,  oue  mile  M.W.  from  6t.  Mary^s,  Chester  Ca,  inagnetUe^  mica 
seous  iroo,  oocoolitei  brown  garnet. 
Rbadino.— 5moiky  qiuirtz  crystaJs,  zircon,  stllbite,  iron  ore;  at  Eckhardt*g  Furnace,  aUanite  with 

BUCKS  CO. — BuofKiNOHAic  Townsliip. — Crystallized  quartz. 

6ouTHAMPTON.-~Near  the  village  of  FeustervUle,  in  the  quarry  of  Geo.  Van  Arsdale,  graphite, 
pyroxene,  sahlite,  coccolite,  aph^  green  mii-a,  calcite,  wollaslmiiU,  glassy  feldspar  sometimei 
opalescent,  phlogopite,  blue  quartz,  gHrnct,  molybdenite,  zircon,  pyrite,  muroxite. 

CARBON  CO.—SumiiT  Hill,  in  coal  mines.— AooUnife. 

CHESTER  CO. — Birmingham  Township— Amethyst,  «77ioA:y  ^varfe,  serpentine;  in  Ab'm  Daiw 
lington*8  lime  quarry,  caiciie. 

East  Bradford. — Near  Buffington's  bridee  on  the  Brandywine,  green,  blue,  and  gray  cyanite^ 
the  gray  cyauite  is  found  loose  in  the  soil  in  crystals ;  on  the  farms  of  Dr.  Elwyo,  Mrs.  Foulke,  Wm. 
Gibbons,  and  Saml.  Eutrikin,  amethyst  At  Strodb*s  miU,  asbesius,  rmignesiie,  authophyllite,  oligo* 
daae,  drasy  quartz,  coUyritef  on  Osbome^s  Hill,  tpod,  manganesian  garnet  (massive),  aphene,  schorl; 
at  Caleb  Cope's  lime  quarry, /e^  dolomite,  necronite,  garnets,  blue  cyanite^  yellow  acHnolite  in  tfUc; 
near  the  Black  Horse  Inn,  indurated  talc,  ruiiie;  on  Amor  Du vis'  farm,  orthitel  maasive,  from  a 
grain  to  lumps  of  one  pound  weight ;  near  the  paper-mill  on  the  Brandywine,  zircon,  associated 
with  atani/eroua  iron  in  bhie  quartz 

WssT  Bradford.— Near  the  villnge  of  Marshalton,  green  cyamte,  rutile,  scapolite,  pyrite,  stauro* 
lice ;  at  the  Chester  County  Poor-house  limestone  quarry,  chesterlite  I  in  crystals  Implanted  on  dolo- 
mite, rutile  I  in  brilliant  acicular  crystals,  which  are  finely  terminated,  calcite  in  scalenohedroiis, 
zoisite,  damourite  f  in  radiated  groups  of  crystals  on  dolomite,  quarts  crystals, 
CHARLBStOWN. — FyromorphUe,  cerussite,  gcUenite,  quartz. 

South  Covbmtrt. — In  Chrisman's  limestone  quarry,  near  Coventry  vlUage,  auglte,  sphenOj 
graphite,  zircon  in  iron  ore  (about  half  a  mile  from  the  village). 
East  Fallowfibld. — Soapstone. 
East  GosHEN.-^SerpeDtine,  asbestus. 

West  Goshen. — On  the  Barrens,  one  mile  north  of  West  Chester,  amianthus,  serpentine,  cellular 
quartz,  jasper,  chalcedony,  drusy  quartz,  chlorite,  marmolite,  indurated  talc,  magnesite  in  radiated 
crystals  ou  serpentine,  hematite,  asbestus;  near  R.  Taylor's  mill,  chromite  iu  octahedral  crystals, 
daoeylite,  radiated  magnesite,  aragonite,  staurolitCy  garnet,  asbestus,  epidote;  zoisite  on  hornblende 
at  West  Chester  water- work8  (not  accessible  at  present). 

New  Garden. — At  Niviu's  limestone  quarry,  brown  tourmdUne,  necronite,  scapolite,  apatite,  brown 
and  green  mica,  rutile,  aragonite,  fibrolite,  kaolinite. 

Ejbnnbtt. — Actinolite,  brown  tourmaline,  brown  mica,  epidote,  tremolite,  scapolite,  aragonite;  on 
Wm.  Cloud's  farm,  sunsionet/  sphene.    At  Pearce'a  old  mill,  zoisite,  epidote,  sunstone;  suiistone 
occurs  in  good  specimens  at  various  places  in  the  range  of  hornblende  rocks  running  through  this 
township  from  N.E  to  S.W. 
Lower  Oxford. — Garnets,  pyrite  in  cubic  crystals. 

London  Grove. — Rutile,  jasper,  chalcedony  (botryoidal) ;  in  Wm.  Jackson's  limestone  quarry, 
yeliow  kmrmaUne,  iremolite;  at  Pusey's  quarry,  rutile,  iremolite. 

East  Marlborouoh. — On  the  farm  of  Baily  A  Brothers,  one  mile  south  of  Unionville,  bright 
yeSow  and  nearly  white  tourmaline,  chesterlite,  aJbite;  near  Marlborough  meeting-house,  epidote, 
serpentine,  acicular  black  tourmaline  in  white  quartz ;  zircon  in  small  perfect  crystals  loose  iu  the 
soil  at  Pusey's  saw-mill,  two  niiles  S.  W.  of  Unionville. 

West  Marlborough.— Near  Logan's  quarry,  staurolite,  cyanite,  yellow  tourmaline,  rutile,  gar- 
nets ;  near  Doe  Run  vil  age,  hematite,  scapolite,  tremclite ;  in  R.  Rally's  limestone  quarry,  two  and 
a  half  miles  S.W.  of  Unionville,  ^nnu  tremolite,  cyanite,  scapolite. 

NBWLiN.-^On  the  serpentine  barrens,  one  and  a  half  miles  N.E.  of  Unionville,  corundum!  mas- 
sive and  crystallized,  also  in  crystals  in  albite,  oflen  in  loose  crystals  covered  with  a  thin  ousting 
of  stesiUte,  talc,  picrolite,  brucite,  green  tourmaline,  with  flat  pyramidal  terminations  iu  albit^^, 
unionile  (rare),  euphyllite,  mica  in  hexagonal  crystals, /(^^cbpar,  beryl  I  in  hexagonal  crystals,  one  of 
which  weighs  61  lbs.,  chromic  iron,  drusy  quartz,  green  quarte,  actinolite,  emerylite,  chloroloid,  dial- 
lage,  oUgodase;  on  Johnson  Patterson's  farm,  massive  corundum,  titan iferous  iron,  clinochlore,  eme- 
rylite,  sometimes  colored  green  by  chrome,  albite,  orthoclase,  halloysite,  margarite,  garnets,  beryl; 
ou  J.  Lesley's  farm,  corundum,  crystallized  and  in  massive  lumps,  one  of  which  weighed  5200  Ibs^ 
diasporel  I  emerylite  I  cuphyllite  crystallized !  green  tourmaline^  transparent  crystals  in  the  euphyllite, 
orthoclase;  two  miles  N.  of  Unionville,  magnetite  in  octahedral  crystals;  one  mile  E.  of  Unionyille^ 
hematite;  in  Edwards's  old  limestone  quarry,  purple  tiuor,  rutile. 
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East  Nottingham. — Sand  chrome^  ashestuSj  chromic  iron  in  octabedrai  cnretals. 

West  NoiriKaiiAU. — At  Scott's  chrome  miDe,  chromic  iron^  foliated  taic,  marmolite,  wrpeBtn^ 
cJialcedony^  rhodochrome ;  at  the  magnesia  quarry,  deweylite^  marmolite,  maguesite,  leelite,  s^pentiM 
sand  chrome. 

JOast  Pikeland. — Iron  ora 

West  Pikelakd. — In  the  iron  mines  near  Chester  Springs^  gihbaite^  zirron,  hydro-?umatiie,  hana- 
ate  (staiaetitical  and  in  geodes). 

Pexn. — Garnets,  agalmatolite. 

Pennsbury. — On  Joiin  Craig's  farm,  brown  garni^ts,  mica ;  on  J.  Dilworth's  farm,  near  Fairrilk, 
miuscovite!  in  hexagonal  prisms  from  one  quarter  to  peven  inches  in  diameter;  in  the  village  of 
Fuirville,  sunsionc;  near  Brinton's  ford  on  the  Brandy  wine,  chondrodiU^  sphene^  diopeide,  augik, 
coccolUe;  at  Mendcn hall's  old  limestone  quarry, /«lid  quartz^  sunstone. 

PocoPSON.— On  the  farms  of  John  Entrikin  and  Jos.  B.  ]>arlingtoii,  amethyst 

Sadsbury. — Rutile  !  !  splendid  geniculated  crystals  are  found  loose  in  the  soil  for  seven  miki 
along  the  valley,  and  particularly  near  the  village  of  Parkesburg,  whwe  iliey  sometimes  occur  weigh- 
ing one  pound,  doubly  geniculated  and  of  a  deep  red  color;  near  Sadsbury  vilUige,  ameikyst, 
tourmaline,  epidote,  miUc  quartz. 

Schuylkill. — ^In  the  railroad  tunnel  at  Phcenixville,  dolomite!  sometimes  coated  with  pyrite, 
quartz  crystals,  yellow  blende,  brookite,  calcite  in  hexagonal  crystals  endtwing  pyrite;  at  I  bo 
Wheatley,  Brookdale,  and  Chester  County  i.ead  mines,  one  and  a  half  miles  S.  o!  Phoenixvilie, 
pyromprphite !  ceru8site  !  gaknite^  anglesite  !  !  quartz  cryataliB,  chalcopyrite,  barite,  fluorite  (white), 
stolzitCy  wulfenitel  calamine^  vanadinitCj  blende!  mimetene!  native  copper,  malachite,  azuriie^  lizDO- 
nite,  calcite,  atdphwr,  pyrite,  indigo  copper,  black  oxide  of  copper,  phosphochalcite,  gersdorffite. 

Thornbury. — On  Jos.  U.  Brinton's  farm,  muacovite  containing  acicular  crystals  of  tounuaiine, 
rtiHlej  titan iferous  iron. 

Trbdyffrin. — Pyrite  in  cubic  crystals  loose  in  the  soil. 

Uwchlan. — ^Massive  blue  quartz,  graphite, 

Warren. — Mdanite^  feldspar. 

WiLLiSTOWN. — Magnetite,  chromite^  actinolite,  asbestua 

West-Town.— On  the  serpentine  rocks  8  miles  8.  of  West  Chester,  dinochlore!  j^eriaite  I  mica, 
asbestus,  actinolite,  magnesite,  talc,  titaniferous  iron. 

East  Whiteland.— Pyrite,  in  very  perfect  cubic  crystals,  is  found  on  nearly  eveiy  farm  in  this 
township,  quartz  crystals  found  loose  in  the  soil. 

West  Whiteland. — At  Gren.  Trimble's  iron  mine,  stdlactitical  hematite  !  wavelHte  /  /  in  radiated 
stalactites. 

Warwick. — ^At  the  Elizabeth  mine,  and  Eeim's  old  iron  mine  adjoining,  one  mile  N.  of  Knaner- 
town,  aplome  garnet!  in  brilliant  dodecahedrons,  floeferri,  pyroxene,  micaceous  iron^  pyrite  in  bright 
octahedral  crystals  in  calcite,  ehalcopyrite  massive  and  in  single  tetrahedral  crystals,  magnetite, 
fascicular  hornblende !  bomite,  malachite,  brown  garnet,  calcite,  byssolite  I  serpentine ;  near  the  Til- 
lage of  St  Mary's,  magnetite  in  dodecahedrnl  crystals,  inelanite^  garnet^  actinolite  in  small  radiaH 
nodules;  at  the  Hopewell  iron  mine,  one  mile  N.W.  of  St  Mary's,  magnetite  in  octahedral 
crystals. 

COLUMBIA  00. — At  Webb's  mine^  yellow  blende  in  calcite;  near Bloomsborg, cryst  magne- 
tite. 

DAUPHIN  GO. — Near  Hakxelstown.— Green  garnets,  cryst  tmoky  quartz,  feldspar. 

DELAWARE  COi — Aston  Township. — Amethyst^  corundum,  emeiylite,  staurolite,  ^ftnofife, 
black  tourmaline,  pearl  mica,  atmsione^  asbestus,  anthophyllite,  steatite ;  near  Tyson's  mill,  garnet^ 
staurolite ;  at  Peter's  mill-dam  in  the  creek,  pyrope  garnet, 

Birmingham.— jPV&roZite,  kaolin  (abundant),  crystals  of  rutile,  amethyst;  at  Bullock's  old  qnany, 
zircon,  bucholziie,  nacrite,  yellow  crystallized  quartz,  feldspar. 

Blue  Hill. — Green  quartz  crystals. 

CHE&rEtu^Amethyst,  black  tourmaline^  beryl,  crystals  of  feldspar,  garnet,  cryst  pyrite,  mo^ 
denite,  molybdic  odire,  ehalcopyrite,  kaolin. 

Chichester.— Near  Trainer's  mill-dam,  beryl,  tourmaline,  crystals  of  feldspar,  kaolin ;  on  Wm. 
Eyre's  farm,  tourmaline. 

Concord. — Crystals  of  micck,  crystals  of  feldspar,  kaolin  abundant,  drusy  quartz  of  a  blue  and 
green  color,  meerschaum,  stellated  tremoUte,  some  of  the  rays  6^  in.  diameter,  anthophyllite,  flbrolite 
acicular  crystals  of  rutile,  pyrope  in  quartz,  amethyst^  actinolite,  manganesian  garnet,  beryl;  ic 
Green's  creek,  pyrope  garnet 

Darby.— B/mc  and  gray  cyanite,  garnet,  staurolite,  zoisite,  quartz,  beryl,  chlorite,  mica,  limonite. 

Edoemont.— ^7wc%*<;  oxide  of  manganese,  crystals  of  feldspar-,  one  mile  east  of  Edgemoa! 
Hall,  rutile  in  quartz. 
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Gbkbit's  Creee. — Garnet  (so-called  pyrope). 

Marplr— >7bt»rma/in^  andahuiitey  amethyst,  acHnoUte,  anthophyUitf^  talc,  radiated  acUnoUie  it  talc, 
shromite^  drusy  qyxKrtz^  beryl,  cryat.  pyrite,  titanic  iron  in  quartz^  chlurittt. 

MiDDLETOWN. — Amethyst^  heryl^  black  mica,  mica  with  reticulated  magnetite  between  the  platen, 
nuinf/antsian  garnets/  large  trapezohedral  crystals,  some  8  in.  in  diameter,  indurated  talc,  hexagonal 
cry:«tals  ofru^tYe,  crystals  qfrnica^  green  quartz!  antkftphyliite,  radiated  tourmaline,  suiurohte,  titanic 
iron,  fibrolite,  serpentine ;  at  Lenni,  chlorite^  green  and  brouzQ  vermiculite/  green  feldajtar :  nt  Mm* 
eral  Hill,  tinecrystala  of  corundum,  one  of  which  weighs  If  Iba.^  actinolite  la  great  variety,  bronzite, 
ffreen  feldapar,  moonstone,  sunsUme,  graphic  granitey  magnesite,  odahtdral  crystals  o/cfiromite  in  great 
quantity,  beryl,  chalcedony,  asbeatus,  fibroua  hombUnde^  rutile,  staurolite. 

Newtown. — Serpentine,  hematite. 

Uppeb  Providence. — AnthophyUitey  iremolite,  radiated  asbestuSf  radiated  acHnolite^  tonrmaline, 
baryl^  gi'een  feidapar^  amethyst  (one  found  on  Morgan  Hunter's  larm  weighing  over  7  lbs.),  andalus-ite! 
(one  terminated  crystal  found  on  the  farm  of  Jas.  Worrall  weighs  7|  lbs.);  at  Blue  Uiil,  very  fine 
crystals  of  blue  quartz  in  chlorite,  amianthus  in  serpentine. 

liOWER  Proyidenos. — Amcthystf  green  mica,  garnet,  large  crystals  o(  feldspar!  (some  over  100 
lb:*,  in  weight). 

Radnor.—  GameJl,  marmolite,  deweylite,  cbromite,  asbestuS)  magnesite,  talc,  blue  quartz,  picro- 
lite,  limonite,  magnetite. 

Springfield. — Andaiusite,  tourmaline,  beryl,  titanic  iron,  garnet;  on  Fell's  Laurel  Hill,  beryl, 
garnet ;  near  Beattie's  mill,  staurolite,  apatite ;  near  Lewis's  paper-mill,  tourmaline,  mica.   • 

Thornbury. — Arruihyst, 

HUNTINGDON  CO.— Near  Frankstowv.— Li  the  bed  of  a  stream  and  on  the  side  of  a  hill, 
Jibrous  celestite  (abundant),  quartz  crystals, 

LANCASTER  CO.— Drcmorb  Townbhip.— Quartz  crystals. 

Fulton. — At  Wood's  chrome  mine,  near  the  village  of  Texas,  brucite!!  zaratite  (emerald 
nickel),  pennitet  ripidolite!  kammererite!  baltimorite,  chromic  iron,  wilUamsite,  chrysolite!  marmo- 
lite, picrolite,  hydromagnesite,  dolomite^  magnesite,  aragonite^  calcite,  serpentine,  hematite,  menacca- 
nite,  grntliite,  chrome-garnet,  bronzite ;  at  Low's  mine,  hydromagnesite,  brucite  (lancasterite),  picro" 
lite,  magnesite,  williamsiUi,  chromic  iron^  talc,  zaratite,  baltimorite,  serpentine,  hematite;  on  M. 
Boioe  »  farm,  one  mile  N.  W.  of  the  village,  pyrite^  in  cubes  and  various  moditications,  anthophylUte ; 
near  Rock  Springs,  chaicedony^  carnelian,  moss  agate^  green  tourmaline  in  talc,  titanic  iron,  octoJiedral 
magnetite  in  chlorite;  at  Reynold's  old  mine,  calcite,  takf  picrolite,  chronite. 

Gap  Mines. — Chalcopyrite,  pyrrhotite  (nicooliferous),  miUerite  in  botryoidal  radiations,  vivianite  f 
(rare),  actinoliie,  pyroxene  crystals,  siderite. 

Pequea  Valley. — Eight  miles  south  of  Lancaster,  argentiferous  galenite  (said  to  contain  250  to 
300  oz.  of  silver  to  the  ton  ?),  vauquelinite  at  Pequea  mine ;  four  miles  N.W.  of  Lancaster,  on  the 
Xancaster  and  Harrisburg  Railroad,  calamine,  galenite,  blende ;  pyrite  in  cubic  crystals  is  found  in 
g^eat  abundance  near  the  city  of  Lancaster;  at  the  Lancaster  zino  mines,  calamine^  blende^  tennant- 
ite?  smithsonite  (pseud,  of  dolomite),  awrichaXcUe. 

LEBANON  CO. — Cornwall. — Magnetite^  pyrite  (cobaltiferous),  chalcopyrite,  naUve  copper, 
amtrite,  malachite,  chrysocoUa,  cuprite,  aUopJume,  brochanHte^  serpentine,  quartz  pseudomorphs;  gale- 
nite (with  octahedral  cleavage),  fluorite. 

LEHIGH  CO. — ^Friedensyillb. — At  the  zinc  mines,  calamine,  amitfiaanite,  hydrozincite,  massive 
blende,  sulphid  of  cadmium,  quartz,  allophane^  zinciferous  clay ;  near  Allentown,  magnetite,  pipe- 
iron  ore ;  near  Bethlehem,  on  S.  Mountain,  allanitef  with  zircon  and  altered  aphene  in  syenite, 
magnetite,  black  spinel,  tourmaline. 

MONROE  CO. — In  Cherry  Valley. — Calcite,  chalcedony,  quartz;  in  Poconao  Valley,  near 
Judge  Mervine's,  cryst  quartz. 

MONTGOMERY  CO. — Oonshohooken. — Fibrous  tourmaline,  titanic  iron,  aventurine  quartz, 
pbyllite ;  in  the  quarry  of  Geo.  Bullock,  calcite  in  hexagonal  prisms,  aragonita 

Lower  Providence.— At  the  Perkiomen  lead  and  copper  mines,  near  the  village  of  Shannonville, 
Bzurite,  blende,  galenite,  pyromorphite,  oerussite,  wulfenite,  anglesite,  barite,  calamine,  chalcopyrite, 
malachite,  chrysocoUa,  brown  spar. 

White  Marsh. — At  D.  0.  Hitner's  iron  mine,  five  and  a  half  miles  from  Spring  Mills,  limonite 
in  geodes  and  stalactites,  gothite,  pyrolusite,  wad,  lepiducrocite ;  at  Edge  Hill  Street,  North  Penn^ 
^Ivania  Railroad,  titanic  iron ;  one  mile  S.  W.  of  Hiiner's  iron  mine,  limonite,  velvety,  stalactitic,  and 
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flbroufly  fibres  three  inches  long,  gdthUe,  pyroliisite,  vehet  mangoMse,  wad;  near  Marble  Hdl,  a 
Hitner's  marble  quarry,  white  marble,  granular  barite,  resembling  marble ;  at  Spring  Milium  limoiw 
ite;  at  Flat  Bock  Tunnel,  opposite  Manajunk,  etilbitef  heukmdiUt^  cbaJbasitt,  beryl,  feldspar,  mica. 

NORTHUMBERLAND  CO.— Opposite  SBLDffBOROYV.— Calamine. 

NORTHAMPTON  CO.— Near  Easton.— Zircon  /  (exhausted),  nephrite,  ooocolite,  tremolite, 
pyroxene,  sahlite,  limonite,  magnetite,  purple  calcite. 

PHILADELPHIA  CO.-— Frankford.— On  the  Philadelphia,  Trenton  and  Connecting  Bail- 
roadf  basinite;  at  the  quarries  on  Fraukfurd  Creek,  stilblte,  molybdenite,  hornblende;  on  the  Con- 
necting Railroad,  wad,  eartliy  oobalt. 

Fairhount  Water  WoRKa — In  the  quarries  opposite  Fairmount,  Ume  wanite  !  copper  vranikt 
crystals  of  feidspar,  beryl,  pseudomorphs  alter  beryl,  tourmaline,  albite,  wad,  menaocanite. 

Gk)RGA8*  and  Crease's  Lane. — Tourmaline,  cyanite,  staurolite,  hornstone. 

Hestokville. — Alunogen,  iron  alum. 

Heft*8  Mill. — Alunogen,  tourmaline,  cyanite,  titanic  iron. 

Manayunk. — At  the  soapstone  quarries  above  Manayunk^  talc,  steatite,  chlorite,  venniculite, 
arUJiophyllite,  staurolite,  dolomite,  apatite,  asbestus,  brown  spar,  epeomite. 

Magarge's  Paper-mill. — Staurolite,  titanic  iron,  hyalite,  c^fKUUe,  green  mica,  iron  garnets  in 
great  abundance. 

McKikney's  Quarry,  on  Rittenhouse  Lane. — Feldspar,  flgxUife,  sHUnk,  natrolite,  heulandikt  epi- 
dote,  hornblende,  erubeedte,  malachite. 

SCHUYLKILL  CO.— Takaqua,  near  Pottsyillb,  in  coal  mines.— XooZthOi 


DELAWARE. 

NEWCASTLE  CO.— Brakdtwikb  SPRmaa— BucAoZeife,  fibroUto  abundant,  mbltte,  pyroxene; 
Brandywine  Hundred,  muscoTite,  enclosing  reticulated  magnetite. 

DizoN^s  Feldspar  Quarries,  six  miles  N.W.  of  Wilmington  (these  quarries  have  been  worked 
for  the  manufacture  of  porcelain). — Adularia,  albite,  oUgockue^  beryl,  apaMe,  cinmamon-eUme  /  /  (both 
granular  like  that  from  Ceylon,  and  crystaHized,  rare),  magnesite,  serpentine,  asbeetua,  black  tout' 
maiinef  (rare),  indieolitef  (rare),  sphene  in  pyroxene,  cyanite. 

DupoNT*8  Powder  Mills.—"  Hypersthene.'* 

Eastburm'b  Liubstone  Quarries,  near  the  Pennsylvania  line.— 3Vw7i^ii0^  hratmite^ 

QuARRYviLLB.— Garnet,  spodumene,  fibrolite,  sillimanite. 

Near  Newark,  on  the  railroad. — Sphierosiderite  on  drusy  quartz,  Jasper  (fermgiDons  opal),  crjnt 
spathic  iron  in  the  cavities  of  cellular  quartz. 

Wat's  Quarry,  two  miles  south  of  Centreville.— ilsUspar  in  fine  cleavage  massefl^  opatikf  ftUoOi 
ieweylitCf  granuiar  qucarlz. 

WiLMiKGTON. — ^In  Christiana  quarries.  mMOoidal  diaJOa^ 

Kekkett  Turnpike,  near  Centreville. — Cyanite  and  gamete 

HARFORD  CO.— Cerolite. 

KENT  CO.— Near  Middletown,  in  Wm.  Polk's  marl  pits.—  FivAwt'te/ 
On  Chesapeake  and  Delaware  Oakal.— Retinasphalt,  pyritdt  amber 

SUSSEX  CO.— Near  Cape  Hknlopen.— Yirianite. 


MARYLAND. 

Baliimobe  (Jones's  Falls,  If  miles  ih>m  B.).— Chabazite  Ctiaydenlte),  henlandite  (beanmontite  o( 
LevyX  pyrite,  lenticular  carbonate  of  iron,  miccu,  sHWite, 
Sixteen  miles  from  Baltimore,  on  the  Gunpowder. — Graphite. 
Twenty-three  miles  from  B.,  on  the  Gunpowder. — IitL\ 
Twenty-five  miles  from  B.,  on  the  Gunpowder. — MagncHte,  aph/CMf  pyenite^ 
Thirty  miles  from  B.,  in  Montgomery  Co.,  on  farm  of  8.  Eliot. — Gold  in  quartas. 
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Bight  to  twenty  miles  north  of  B.,  in  limestone. — TremoUtey  augUe,  pyriie,  hrown  and  yellow- 
tourmaline. 

Fifteen  miles  north  of  B.-^^iby-Mue  chalcedony  in  granular  limestone. 

Bighteen  miles  north  of  B.,  at  Scott's  mills. — Magnetite^  cyunite. 

Bare  'QxnA.-^ChrmnUe^  cubestus,  tretnoHte,  tak,  hornblende,  serpentine,  ohalcedony,  meerschaum 
baltimorite,  chcdcopyrite^  magnetite. 

Gape  Sable,  near  Magothy  R. — Amber,  pyrite,  alum  slate. 

Oarholl  Co.— New  Sykesyille,  Liberty  Mines,  gold,  magnetite,  pyrite  (octahedrons),  ehakopyrite^ 
liunsBite  (carroUite) ;  at  Patapsco  Mines,  near  Fiuksburg,  boniite,  mahchite,  siegenite,  UnTunte,  rem- 
ingtanitc,  magnetite,  chalcopyrite ;  at  Mineral  Hill  mine,  bornite^  ciialcopyrite,  ore  of  nickel  (see 
above),  gold,  magnetite. 

Cecil  Co.,  north  part — Chromite  in  serpentine. 

OooPTOWN,  Harford  Co.~01ive-colored  tovrmaline,  dtaUage^  talc  of  green,  blue,  and  rose  colony 
Ugni/orm  cubis&tus,  chromite^  aerperUine. 

Deer  Creek. — Magnetite !  in  chlorite  slate. 

Frederick  Co.— Old  Liberty  mine,  near  Liberty  Town,  black  copper,  malachite,  chalcocite,  spe- 
cular iron ;  at  DoUyhyde  mine,  homitt,  chalcopyrite,  pyrite.  argeutilerous  galenite  in  dolomite. 

Montgomery  Co,-^Oxyd  ofmanganeae. 

Somerset  and  Worcester  Cos.,  north  part — Bog'^on  ore^  vivianite. 

St.  Mary's  River. — Gypsum!  in  clay. 

VIRGIIHA  AKD  DISTKICT  OP  COLUMBIA. 

AiABMARLE  Co.,  a  little  west  of  the  Green  VLiA,Steatite^  graphite^  galena. 

AXHERST  Co.,  along  the  west  base  of  Buffalo  ridge.— (7o;>per  ores,  etc. 

Augusta  Co. — At  Weyer's  (or  Weirds)  cave,  sixteen  miles  northeast  of  Staunton,  and  eighty-one 
niles  northwest  of  Richmond,  calcite,  stalactites. 

Buckingham  Co. — GM  at  Qamett  and  Moseley  mines,  also  pyrite,  pyrrhotite,  caldte,  garnet ; 
at  Eldridge  mine  (now  London  and  Virginia  mines)  near  by,  and  the  Buckingham  mines  near 
Maysville^  gold,  auriferous  pyrite,  chalcopyrite,  tennantite,  harite ;  cyanite^  tawmaHnej  acHnoUte, 

Chesterfield  Co. — Near  this  and  Richmond  Co.,  bituminous  cool,  native  ooke. 

Culpepper  Co ,  on  Rapidan  river. — Grold,  pyrite. 

Frankun  Co.— Grayish  steatite. 

Fauquier  Co.,  Barnet's  mills. — Asbestus ;  gold  mines,  barito,  cakUe, 

Fluyakna  Co.-*Gold  at  Stockton's  mine ;  also  tetradymite  at  "  Tellurium  mine.** 

Phentk  Copper  mines. — Chalcopyrite^  etc. 

Georgetown,  D,  C— Ruiile. 

Goochland  Co.— Gold  mines  (Moss  and  Busby's). 

Harper's  Ferry,  on  both  sides  of  the  Potomac— Thuringite  (owenite)  with  quarts. 

Jetferson  Co.,  at  Shepherdstown.— Fluor. 

Kenawha  Co. — At  Kenawha,  petroleum,  brine  springs,  cannel  coaL 

Loudon  Oo.—Tabuiar  quartz,  prase,  pyrite,  talc,  cfdorite,  so(q)stone,  asbestuSi  ckromite,  acHnoUte^, 
quartz  crystals ;  micaceous  iron,  bornite,  malachite,  epidote,  near  Leesburg  (Potomac  mine). 

Louisa  Co. — Walton  gold  mine,  gold,  pyrite,  chalcopyrite,  argentiferous  galenite^  siderite,  blende, 
angleeite ;  boulangerite,  blende  (nt  Tinder's  mine). 

Kelson  Co. — Galenite,  chalcopyrite,  malachite. 

Orange  Co. — Western  part,  Blue  Ridge,  specular  iron ;  gold  at  the  Orange  Grove  and  Yauduse 
gold  mines,  worked  by  the  "  Freehold  *'  and  *'  Liberty  "  Mining  Companies. 

Rockbridge  Co.,  three  miles  southwest  of  Lexington. — Barite. 

Shenandoah  Co.,  near  Woodstock. — ^Fluorite. 

Mt.  Alto,  Blue  Ridge. — Argil Isceous  iron  ore. 

Spotsylvania  Co.,  two  miles  northeast  of  Chancellorville. — Oyanite;  gold  mines  at  the  junction 
of  the  Rappahannock  and  Rapidan;  on  the  Rappahannock  (Marshall  mine);  Whitehall  mine, 
aflbrding  also  tetradymite. 

Stafford  Co.,  eight  or  ten  miles  (torn  Falmouth. — Micaceous  iron,  gold,  tetradymite,  silver, 
galenite,  vivianite. 

Washington  Co.,  eighteen  miles  from  Abingdon. — Rock  salt  with  gypsum, 

Wythe  Co.  (Austin's  mines). — Cerussite,  minium,  plumbic  ochre,  blende,  calamine,  galenite. 

On  the  Potomac,  twenty-five  miles  north  of  Washington  dty. — Native  sutpkur  in  gray  oompacc 
limestone. 

NOBTH  CAROLINA. 
Co.-*Malach{te,  chalcopyrite^ 
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Buncombe  Co.^>>runduin  (fi-om  a  boulder),  margarite,  conindophilite,  ffonuii  cbromite,  birit^ 
JiuoriUi^  ruiile,  iron  ores,  oxyd  of  maDganese,  zircon, 

Burke  Co. — Gold,  monazite,  zircoQ,  beryl,  corundum^  garnet,  sphene,  graphite^  iron  ores. 

Cabarrus  Co. — I'heuix  Mine,  gold,  barite,  chodcopgrii^  aurit'eruus  pyrite,  quarts  poeadomorpb 
after  barite,  tetradymite ;  Pioneer  mioes,  gold,  limonite,  pyrolusite,  bamhardHte^  wolfram,  schedik, 
tungstate  of  copper,  tungstite,  diamond,  cliryaocfilla,  chaloocite,  molybdenite,  ehakipyrUe^  pyrik , 
AVliite  roiite,  needle  ore,  clialcopyrite,  bariic;  Long  and  Muse's  mine,  argentiferous  galenite,  prrite. 
clialoopyrite,  limonite ;  Buger  mine,  tetradymite ;  Fink  mine,  valuable  copper  ores ;  ML  Making, 
tetraliedrite^  magnetite,  talc,  blende,  pyrites,  proustite,  galenite-;  Bangle  mine,  scheelite: 

Caldwell  Co. — Chromite. 

Chatham  Co. — Mineral  coal,  pyrite. 

Cherokee  Co. — Iron  ores,  gold,  galenite,  ccfrundum,  rutile. 

Davidson  Co. — King's,  now  Washington  mine,  native  silver,  oerussite,  angleeite,  scbeelite,  pyro- 
morphite,.  galenite,  blende,  malachite,  black  copper,  waveUite,  garnet,  stilbiie;  five  miles  from 
WMshingtori  mine,  on  Faust*s  farm,  gold,  tetradymite,  oxyd  of  bismuth  and  tellurium,  chalcopyrite, 
limonite,  spNtliic  iron,  epidote;  near  Squire  Ward's,  gold  in  crystals,  electrum. 

Franklin  Co. — At  Partis  mine,  diamonds. 

6Ai>i*0N  Co.— Iron  ores,  corundum,  margarit«;  near  Crowder's  MounUin  (in  what  was  formeiiy 
Lincoln  Co.),  lazulite,  ajanite,  garnet^  graphite;  also  twenty  miles  northeast,  near  south  end  of 
Clubb's  Mtn.,  lazulite,  cyanite,  talc,  rutile,  topaz,  pyrophyllite.  ' 

Guilford  Co. — McCuUoch  copper  and  gold  mine,  twelve  miles  from  Qreensboro\  gold,  pyrite, 
chalcopyrite  (worked  tor  copper),  qtuurtz,  spathic  iron.  The  North  Carolina  Copper  Co.  are  working  Um 
copper  ore  at  the  old  Fentress  mine ;  at  Deep  River,  compact  pyrophyllite  (worked  for  Blat^pencib). 

Henderson  Co. — Zircon,  sphene  (xanthitane). 

Jackson  Co.— Alunogen  f  at  Smoky  Mt. ;  at  Webster,  serpentine,  chromite,  genthite,  cftrysolite, 
tala 

Lincoln  Co. — Diamond ;  at  Randleman^s,  amethyst/  rose  quarts. 

Macon  Co.— Chromite. 

McDowell  Co. — Brookite,  monazite,  corundum  in  small  crystals  red  and  white,  zircons,  garnet, 
beryl,  sphene,  zenotime,  rutile,  elastic  sandstone,  iron  ores,  pyroiuelane. 

Mecklenburg  Co. — Near  Charlotte  (Rhea  and  Cathay  mines)  and  elsewhere^  chaicopyritey  gold; 
chalcotrichite  at  McGinn's  mine;  banihardtite  near  Charlotte;  pyrophyllite  in  Cotton  Stoae  Moun- 
tain, diamond ;  Flowe  mine,  scheeiite,  wolframite ;  Todd's  Brandi,  manazitu 

Montgomery  Co. — Steele's  mine,  ripidolile,  albite. 

MoORK  Co. — Carbonton,  compact  pyrophyllite. 

Rowan  Co. — Gold  Hill  mines,  thirty-eight  miles  northeast  of  Charlotte,  and  fourteen  fh>m  Salis- 
bury, gold,  auriferous  pyrite ;  ten  miles  from  Salisbury,  fddspa/r  in  crystals,  JrismtUfUns, 

Rutherford  Co. — Gold,  graphite,  bismuthic  gold,  diamond,  eudase,  pseudomorphous  qtiartz,  chal- 
cedony, corundum  in  small  crystals,  epidote^  pyrope,  brookite,  zircon,  monazite^-  rutherfordite, 
samarskite,  quartz  crystals,  itacolumite;  on  the  road  to  Cooper's  Gap,  cyanite. 

Stokes  and  Surrey  Cos. — Iron  ores,  graphite. 

Union  Co. — Lemmond  gold  mine,  eighteen  miles  firom  Concord  (at  Stewart's  and  Moore's  mine), 
gold,  quartz,  blende,  «rgentiferon8  galenite  (containing  294  oz.  of  gold  and  86*5  oz.  of  silver  to  the 
ton,  Genth).  pyrite,  some  chalcopyrite. 

Yancey  Co.— /rem  ores,  amianthus,  chromite. 

SOUTH  CAROLINA- 

Abdevtllb  Dist. — Oakland  Grove,  gold  (Dorn  mine),  galenite,  pyromorphito^  ametliyst,  garnets 

Anderson  Dist. — At  Pendleton,  actinolite^  galenite,  kaolin,  tourmaline. 

Charleston. — Selenite, 

Cheowee  Valley. — Galenite,  tourmaline,  gold. 

Chesterfield  DiST.—GoId  (Brewer's  mirtd),  talc,  chlorite,  pyrophyllite,  pyrite^  native  bismuth, 
carbonate  of  bismuth,  red  and  yellow  ochre,  whetstone,  enarg^te. 

Darlington.— Kaolin. 

Edgefield  Dist. — Psilomelane. 

Greenville  Dist. — GHlcnite,  phosphate  of  lead,  kaolin,  chalcedony  in  buhrstone,  beryl,  phun- 
bago,  epidote,  tourmaline. 

Kershaw  Dist.— A?uWte. 

Lancaster  Dist. — Gold  (Hale's  mineX  talc,  chlorite,  cyanite,  elastic  sandstone,  pyrite;  gold  alic 
at  Blackman's  mine,  MH^m^y'H  mine,  Kzell's  mine. 

Newberry  Dist.— I.eadhiilite  (?). 

Pickens  Dist. — Gold,  manganese  ores,  kaolin. 

BicuLAND  Dist  -ChiasUilite,  nuvaculite. 
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Spartakburq  Dist. — Magnetite^  chalcedony,  hemaUte ;  at  the  Cowpens,  Umonite,  graphUe,  lim^ 
ftone,  copper&s;  Morgan  mine,  leadhitlite,  pjromorptiite,  ceruasite. 
Sumter  Dist. — Agate. 

Union  Dist. — Fairforeet  gold  mines,  pyrite,  chalcopyrite. 
TouE  Dist. — LimefitoneS}  wbetstonee,  witberite,  barite. 

GEORGIA^ 

BuKEB  AND  ScBrnBN  Cos.— Hyalite. 

CHBfiOKEB  Go.-— At  Canton  Mine,  chalcopyrite,  galenite,  dausthalite^  plumbogummite,  hitch* 
cockite,  miapickelf  lantbanite,  ha/rrisite^  cantonite,  pyromorphite,  automolite,  zinc,  staurolite,  cyanite ; 
at  Ba  l-Grouud,  spodumene. 

Clark  Co.,  near  Clarkaville. — Gold,  xenoUmef  zircon,  rutile,  cyanite,  specular  iron,  garnet, 
quartz. 

Dade  Co.—Halloysite,  near  Rising  Fawn. 

Fannin  Co. — StawoUte^  chalcopyrite. 

Habersham  Co. — Gold,  iron  and  copper  pyrites,  gcUenite,  hornblende,  garnet,  quartz,  kaolinite, 
soapstone,  chlorite,  rtUikj  iron  ores,  tourmaline,  stauiolite,  zircon. 

Hall  Go. — Gold^  quartz,  kaolin,  diamond. 

Hancock  Go. — Agate,  chalcedony. 

Heard  Co. — MolybdUe^  quartz. 

Lincoln  Go. — Lazulite  !  /  rutile !  I  hematite,  cyanite,  menaocanite,  pyrophyllite^  gold,  itaoolu- 
mite  rock. 

Lumpkin  Go. — At  Field's  gold  mine  near  Dahlonega,  gcid^  tetradymUcy  pyrrhotite,  dilorite,  me- 
naocanite, allanite,  apatite. 

Rabun  Go. — Gold,  chalcopyrite, 

Washinoton  Co.,  near  Saunderayille. — WavcUite^flre  opal 

ALABAMA^ 

Bibb  Co.,  Gentreyill& — Iron  orea^  marble,  haHte^  coal,  cobalt. 

Tuscaloosa  Go. — (7oa2,  galenite,  pyrite,  yivianite,  limonite,  calcite,  dolomite,  cyanite,  steatite, 
quartz  crystals,  manganese  ores. 
Benton  Go. — ^Antimonial  lead  ore  (boulangerite  ?). 

FLORn)A. 

Near  Tampa  Bat.— -Limestone,  sulphur  springs,  chalcedony,  camelian,  agate,  silicified  shells 
and  corals. 

KENTUCKY. 

Anderson  Co.— Galenite,  barite. 

Clinton  Co. — Geodee  of  quartz. 

Crittenden  c:o. — Galenite,  fiuorite,  calcite. 

Cumberland  Co. — At  Mammoth  Cave,  gypmtm  rosettes  I  calcite,  stalactites,  nitre,  epsomite. 

Fatette  Go. — Six  miles  N.E.  of  Lexington,  galenite,  barite,  witherite^  blende. 

Liyingstone  Co.,  near  the  line  of  Union  Co.— Galenite,  chalcopyrite. 

Mercer  Go. — At  McAfee,  fiuorite^  pyrite^  calcite,  barite,  celestite. 

Owen  Co. — Galenite,  barite. 

TENNESSEE. 

Brown's  Creek.— Galenite,  blende,  barite,  celestite. 

Carter's  Co.,  foot  of  Roan  Mt. — Sahlite,  magnetite. 

Claiborne  Co. — CakmUne^  galenite,  smithaonite,  chlorite,  steatite,  magnetite. 

Cocke  Co.,  near  Brush  Creek. — Cacoxene?  kraurite,  iron  sinter,  stilpnbeiderite,  brown  hematita 

Dayidson  Co. — Seleuite,  with  gpranular  and  snowy  gypsum^  or  alabaster,  crystallized  and  com- 
pact anhydrite,  ftwjrite  in  crystals  ?  cakite  in  crystals.  Near  Nashville,  blue  celestite  (crystallized, 
flbrooa,  and  radiated),  with  haarite  in  limestone.  Haysboro*,  galenite,  blende,  with  barite  as  the 
gangue  of  the  ore. 

Dickson  Co. — Manganite. 
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jErnsBSOK  Co.-^Oaliimine,  fralenite,  fetid  barite. 

Knox  Co. — MagnesiHn  lime^uxie,  noHve  iron,  variegated  marhleBf 

Mauby  Co.— Wavellite  in  limestone. 

Morgan  Co. — Ep8om  salt,  uitmte  of  lime.  . 

Pole  Co.,  Duckiown  mines,  southeast  corner  of  State. — Black  copper!  chalcopyrite^  pjnti^ 
native  copper,  bornite,  nitile,  zoisite,  galeiiite,  hwrisite^  alisonite,  blende,  pyroxene^  iremoliie,  ni- 
phatea  of  copper  and  iron  in  stalactites,  allopbane,  rahtite,  chalcoette  (ducktownite),  chalcotricfaita, 
azurite,  malachite,  pyrrhotite,  limonite. 

BoAN  Co.,  eastern  declivity  of  Cumberland  Mta. — Wavellite  in  limestona 

Sevier  Co.,  in  caverns. — Epsom  salt,  soda  alum,  saltpetre,  nitrate  of  lime,  brecda  marUB. 

Smith  Co.— Fluoriie. 

Smoet  Mt.,  on  declivitj.— Hornblende,  garnet,  staurolite. 

White  Co.— jRTdra. 

OHIO. 

Bainbridoe  (Copperas  Mt.,  a  few  miles  east  of  B.).— Oalcite,  barite,  pjrite,  copperas,  alum. 

Oamfield. — Qypaum  1 

Duck  Creek.  Monroe  Co. — Petroleum. 

Lake  Erie.— Strontian  Island,  eeleaMel  Put-in  Ba}*  Island,  cdestUet  auiphmrt  caldte. 

LxvBRPOOU — Petroleum. 

Marietta.— Argillaceous  iron  ore;  iron  ore  abundant  also  in  Scioto  and  Lawrence  Goa. 

Ottawa  Co.— Gypsum. 

PoLANa — Oypsum  I 

MICHIGAN. 

Brest  (Monroe  Co.). — OakUe,  amethystine  quartz,  apatite,  oelestite. 

Grand  Rapids. — Sdenite,  fib.  and  granular  gypsum,  caleite,  dolomite,  anhydrite. 

Lake  Superior  Mining  Region. — The  four  principal  regions  are  Keweenaw  Point  Isle  Royale, 
the  Ontonagon,  and  Portage  Lake.  The  mines  of  Ejisweenaw  Point  are  along  two  ranges  of  eleva- 
tion, one  known  as  the  Greenstone  Range,  and  the  other  as  the  Southern  or  Bohemian  Range 
(Whitney).  The  copper  occurs  in  the  trap  or  amygdaloid,  and  in  the  associated  conglomerate. 
Native  copper  I  native  silver/  chalcopyrite,  horn  silver,  gray  copper,  manganese  ores,  epidote, 
prehnite,  latimontite,  datolite,  heulandite,  orthoclase,  anaicite,  chabazite,  compact  datolite,  dirvBo- 
oolla,  meeotype  (Copper  Falls  mine),  leonhardite  (ib.),  anaicite  {\b,\  apophyUOe  (at  Cliff  mine),  W 
laetonite  (ib.),  ccUc  apart  quartz  (in  crystals  at  Minnesota  mine),  compact  datolite,  ortbodaae  (Superior 
mine),  saponite,  black  oxyd  of  copper  (near  Copper  Harbor,  but  exhausted),  chrysocolla;  on  Cho- 
colate River,  galenite  and  sulphid  of  copper;  chalcopyrite  and  native  copper  at  Presq'  Isle;  at 
Albion  mine,  domeykite;  at  hince  Vein,  barite,  caicite,  amethyst;  at  Michipiooten  Ids.,  copper 
nickel,  stilbite,  anaicite ;  at  Albany  and  Boston  mine.  Portage  Lake,  prehnite,  anaicite,  ortkodaitf 
cuprite;  at  Sheldon  location,  domeykite,  wJuineyite,  aigodonite;  Isle  Royale  mine,  Portage  Lake^ 
compact  datolite ;  Quincy  mine,  calcite,  compact  datolite. 

Marquette. — Mangranite,  galenite ;  twelve  miles  west  at  Jackson  Mt,  and  other  mineSi  hemaiik^ 
limonite,  gdthitet  magnetite,  jasper. 

Monroe. — ^Aragonite,  apatite. 

Point  auz  Peauz  (Monroe  Co.). — Amethystine  guartx,  apatite,  celestite,  eakite, 

Saginaw  Bat.— At  Alabaster,  gypsum, 

Stont  Point  (Monroe  Co.). — Apatite,  amethystine  quartz,  oelestite,  calcite. 

ILLINOIS. 

Gallatin  Co.,  on  a  branch  of  Grand  Pierre  Creek,  sixteen  to  thirty  miles  from  Shawneetown, 
down  the  Ohio,  and  from  half  to  eight  miles  from  this  river. — Violet  Jluorite  /  in  oarboniferons  lime 
stone,  barite,  galenite,  blende,  brown  iron  ore. 

Hancock  Co. — At  Warsaw,  quartz  geodesi  containing  calcite  f  chdloedonyt  dolomite,  blende t 
brown  spar,  pyrite.  aragonite,  gypsum,  bitumen. 

Hardin  Co. — ^Near  Rosidare,  cakiie,  galenite,  blende ;  five  miles  back  fhom  Slizabetbtown,  bog 
iron ;  one  mile  north  of  the  river,  between  Elizabethtown  and  Rosidare,  nitre. 

Jo  Da  vies  Co. — At  Galena,  galeniie,  calcite,  pyrite,  blende;  at  Maraden^s  diggings  gakmkl 
blende,  cei-ussite,  pyrite  I  in  stalactitic  forms. 

Jouet.— Jforfcte. 

Quincy.— Cafctte.'  pyrite. 

Scales  Mound.— Ainte,  pyrite. 
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INDIANA. 

LncBSTONB  Caysbns  ;  Gorydon  Cavee,  eta— Jt^Mom  salt 

In  most  of  the  southwest  counties,  pyriie^  w^hate  of  iran^  and  feather  alum ;  on  Sugar  Creek, 
p>Tito  and  auiphaie  of  iron;  in  sandstone  of  Lloyd  Ck).,  near  the  Ohio,  gypsum;  at  the  top  of  the 
blue  limestone  formation,  brown  epar^  caicUe. 

MINNESOTA. 

North  Shokb  of  L.  Superior  (range  of  hills  running  nearly  northeast  and  southwest,  extending 
from  Fond  du  Lac  Superieure  to  the  Kamanistiqueia  River  in  tFpper  Canada). — Scokcite^  apopkyUite, 
prehnite^  sUBnie,  lautnontite,  Jieuianditef  harmotome^  thom80nite,}!tton^  harite^  towrmoMne^  epidote^ 
honiblende,  calcite,  quartz  crjstalSi  pyrite,  piagnetite,  steatite,  blende,  black  ozyd  of  copper,  mala- 
chite, native  copper,  chalcopyrite,  amethjrstine  quartz,  ferruginous  quartz,  chalcedony ,  cameiian^ 
agate^  druny  quartz,  hyalite  ?  fibrous  quartz,  jasper,  prase  (in  the  debris  of  the  lake  shore),  dogtooth 
spar,  augite,  native  silver,  spodumene?  arsenate  of  cobalt?  chlorite;  between  Pigeon  Point  and 
Fond  du  Lac,  near  Baptism  River,  saponite  (thalite)  in  amygdaloid. 

Kettle  River  Trap  RANaB.^£pidote,  nail-head  calcite,  amethystine  quartz,  calcite,  undeter* 
mined  zeolites,  saponite. 

Stillwater.— Blende. 

Falls  of  thb  St.  Croix. — ^Green  carbonate  of  copper,  native  copper,  epidote,  nail-head  spar. 

Rainy  Lake. — Actinolite,  tremolite,  fibrous  hornblende,  garnet,  pyrite,  magnetite,  steatite. 

WISCONSIN. 

Big  Bull  Falls  (near). — Bog  iron. 

Blub  Mounds. — Cerussite. 

Lac  du  Flambeau  R. — Garnet,  cyanite. 

Left  Hand  R.  (near  small  tributary). — Malachite,  chaloocite,  native  copper,  red  copper  ore 
sarthy  malachite,  epidote,  chlorite  f  quartz  crystals. 

Linden. — Ckilenite^  emithMmUe^  hydrozindte. 

Mineral  Point  and  vicinity.— -(]!opper  and  lead  ores,  chrysooolla,  aantrite  t  chalcopyrite,  malachite, 
alcnite,  cerussite,  andtesite,  blende,  pyrite^  barite,  calcite^  marcasite^  STnithaonite  I  (sonoalled  dry-bone). 

Montreal  River  Port aok. — Galenite  in  gn^issoid  granite. 

8axk  Co. — Specular  iron  I  malachite,  cbaloopvrite. 

Shullsburo. — Galenite/  blende,  pyrite ;  at  £metVs  diggings,  galenUe  and  pyrite. 

IOWA. 

T>v  BuQUX  liBAD  Mines,  and  elsewhere. — Oalemie/  cakiie,  Uende,  black  oxyd  of  manganese;  at 
; wing's  and  Sherard's  diggings,  smWisonite,  calamine ;  at  Des  Moines,-  quartz  crystals,  selenit«; 
lakoqueta  R.,  broum  iron  ore;  near  Durango,  galenite. 

Cedar  Rtver,  a  branch  of  the  Des  Moines. — Selenite  in  crystals,  in  the  bituminous  shale  of  tba 
)al   measures;  also  elsewhere  on  the  Des  Moines,  gypsum  abundant;  argillaceous  iron  ore^ 
wthic  iron ;  oopperas  in  crystals  on  the  Des  Moiues,  above  the  mouth  of  Saap  and  elsevkare,- 
fritej  blende. 
Fort  DoiiQVi,^GeU8tite, 

Makoql'ETA. — Hematita  /  ^ 

New  GAI4ENA. — Octahedral  galenite,  anglesite. 

MISSOUBL 
BiBMuroHAM. — ^Limonite. 

Jbffkrson  Co.,  at  Valle's  diggings. — Cfaknite,  cerussite,  anglesite,  calamine,  dbaloopyritey  mala** 
ite,  azurite,  witherite. 

MiXB  A  Burton. — Galenite,  cerwawfe,  cmgUsite,  barite,  calcite. 
Deep  DiooiNa& — Carbonate  of  copper,  cerussite  va  crystals,  and  manganese  orew 
Madison  Co.— Wolframite. 

MiXE  LA  MoTTE. — Galenite!  malachite,  earHiy  cobcHt  and  nicA:e2;  bog  manganese,  sulpfioret  of  iroik 
d  nickel,  cerussite,  caledonite,  plumbogummite,  wolframite,  siegenite,  smaltite. 
>T.  Francis  River.— Wolframite. 
Peury*s  Diooinos,  and  elsewhere. — (Galenite,  eta 

Fortr  miles  west  of  the  Mississippi  and  ninety  south  of  St.  Loulsr  the  iit)n  mountaina  speoolaBi 
u,  liinoaite;  10  m.  east  of  Ironton,  wolframite,  tungRtite. 
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ABKANSAa 

Batesyille. — In  bed  of  White  R.,  some  miles  above  Batesyille^  gold. 

Green  Ck). — Near  Gainesville,  lignite. 

Hot  Spbinos  Co. — At  Hot  Springs,  thuringite;  Magnet  Cove,  hrookHel  schorkmiite^  tkniHt 
magnetite,  quartz,  green  cocooUte,  garnet,  apaiite,  perowskite^  rutile,  ripidolite,  tbomsonite(ozariEiiek 

Independence  Co. — Lafferay  Creek,  psilomelane. 

Lawbenoe  Ca — Hoppe,  Bath,  and  Koch  mines,  aimthsonitt,  dolomite,  galenite ;  nitre. 

Mabion  Co. — Wood's  mine,  smitbsonite,  hydrozincite  (marionite),  galenite;  Poke  bajou. 
kraunite  f 

Ouachita  Spbinos. — Quartz/  whetstones. 

Pulaski  Co. — Kellogg  mine,  10  m.  north  of  Little  Rock,  teirdhedbHte,  iennaniUe,  nacrite,  galenite 
blende,  quartz. 


CALIFORNIA. 

The  principal  gold  mines  of  California  are  in  Tulare,  Fresno,  Mariposa,  Tuolumne,  Calaveras,  E2 
Dorado,  Placer,  Nevada,  Yuba,  Sierra,  Butte,  Plumas,  Shasta,  Siskiyou,  and  Del  None  countie^ 
although  gold  is  found  in  almost  every  county  of  the  State.  The  gold  occurs  in  quartz,  as«ociatec 
with  sulphids  of  iron,  copper,  zinc,  and  lead;  in  Calaveras  and  Tuolomne  counties,  at  the  Meliones 
Stanislaus,  Golden  Rule,  and  Rawhide  mines,  associated  with  tellurids  of  gold  and  silver;  it  is 
also  largely  obtained  from  placer  diggings,  and  further  it  is  found  in  beach  washings  in  Del  jSoiu 
and  Klamath  counties. 

The  copper  mines  are  principally  at  or  near  Copperopolis,  in  Calaveras  county ;  near  GeneseT> 
Valley,  in  Plumas  county;  near  Low  Divide,  in  Del  ^orte  county;  on  the  north  fork  of  Smiths 
River;  at  boledad,  in  Los  Angeles  county. 

The  mercury  mines  are  at  or  near  New  Almaden  and  North  Almaden,  in  Santa  Clara  oonnty ;  at 
New  Idria  and  San  Carlos,  Monterey  county ;  in  San  Luis  Obispo  county ;  at  Pioneer  mine  aud 
other  localities  in  Lake  county ;  in  Santa  Barbara  county. 

Alpine  Co. — Morning  Star  mine,  enargite,  stephanite,  polybasite,  barite,  quartz,  pyrite. 

Amador  Co. — At  Volcano,  chalcedony,  hyalitt. 

Alameda  Co. — Diabolo  Range,  magnesite. 

Butte  Co.— Cherokee  Flat,  diamond, 

Calaveras  Co.— Copperopolis,  dtalcopyrite^  malachite,  ozun'^  serpentine,  picrolite,  native  copper. 
near  Murphy  V,  jasper,  opal ;  albite,  with  gold  and  pyrite ;  Mellones  mine,  calaverite^  pektte. 

Contra-Casta  Co. — San  Antonio,  chalcedony. 

Del  Norte  Co. — Crescent  City,  agate,  caruelian;  Low  Divide,  chalcopyrlte,  bomite,  malachite; 
on  the  coaHt,  iridosmine,  platinum. 

El  Dorado  Co. — Pilot  Hill,  chalcopyrite ;  near  Georgetown,  hessite,  from  placer  di^rginps; 
Roger's  Claim,  Hope  Valley,  grossular  garnet,  in  copper  ore ;  Coloma,  chromite ;  Spanish  Dry  Dig- 
gings, gold, 

Fresno  Co.— -Chowchlllas,  andaiuaite, 

Inoo  Co. — Ingo  district,  galenite,  cerussite,  dolomite,  barite,  atacamite,  calcite,  gi^ossuUtr  garne'! 
.  Lake  Co. — Borax  Lake,  borax !  boric  acid,  glauberiie ;  Pioneer  mine,  cinnabar,  native  mercurr, 
selenid  of  mercury;  near  the  Geysers,  sulphur,  hyalite. 

Los  Angeles  Co — Near  Santa  Anna  River,  anJiydrite;  William's  Pass,  chalcedony;  Soledna 
mines,  chalcopyrite,  garnet,  gypsum ;  flbuntain  Meadows,  garnet,  in  copper  ore. 

Mariposa  Co. — Chalcopyrite ;  Ceuiroville*  cinnabar ;  Pine  Tree  mme,  tetrahedriie ;  Bums  Creek 
limoniie;  Geyer  Gulch,  pyrophyllite;  La  Victoria  mine,  azurite/  near  Coulterville,  cinnabeu-,  goi^L 

Mono  Co.— Partzite. 

Monterey  Co. — Alisal  Mine,  arsenic;  near  Paneches,  chalcedony;  New  Idria  mine,  cinnabar; 
near  New  Idria,  chromite,  zaratite,  chrome  gurnet;  near  Pachecos  Vass,  stibnite. 

Nevada  Co.- Grass  Valley,  gold!  in  quartz  veins,  with  pyrite,  chalcopyrite,  blende,  mispickeL 
galenite,  quartz,  biotite;  nt-ar  Thickee  Pass,  gypsum;  Excelsior  Mine,  molybdenite,  with  molybd.ie 
and  gold ;  Sweet  Land,  pyrolusite. 

Placer  Co.— Miners'  Ravine,  epidote  !  with  quarti,  gold. 

Plumas  Co.— Genesee  Valley,  chalcopyrite;  Hope  mines,  bomite,  sulphur. 

Santa  Barbara  Co.— San  Amedio  Canon,  stibnite,  asphaltum,  bitumen,  maltha,  petroleum,  cin- 
nabar, iodid  of  mercury ;  Santa  Clara  River,  sulphur. 

San  Dieoo  Co.— Carisso  Creek,  gypsum  ;  San  Isabel,  tourmaline,  orthoclase,  garnet 

San  Francisco  Co. — Red  Island,  pyrolusite  and  manganese  ores. 

Santa  Clara  Co. — New  Almaden,  cinnabar,  calcite,  aragonite,  serpentine,  chrysolite,  quarts; 
North  Almaden,  chromite ;  Mt.  Diabolo  Range,  magne.site. 
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San  Luis  Obispo  Co.— Asphaltum,  cinnabar. 

Sax  Berxardixo  Co.—Colorado  River,  agate,  trona;  Temescal,  cassiterite;  Rasa  District,  ga1e> 
oite,  cerussite ;  Francis  mine,  cerargyrite. 

fc)HASTA  Oo.— Near  Shasta  City,  hematite,  in  large  masses. 

81BKIYOU  Co. — Surprise  Yallej,  ^elenite,  m  large  slabs. 

Sonoma  Co. — Actinolite,  garnets. 

Tulare  Co. — Near  Yisalia,  niaguesite,  asphaltnm. 

Tuolumne  Co. — ^Tournmline,  tremolite;  Sonora,  graphite;  York  Tent,  chromite;  Golden  RuJf: 
mine,  petzite,  calaverite^  altaite,  iiesflite,  magnesite,  tetrahedrite,  gold;  Whiskey  Hill,  gold/ 

Trinity  Co. — CuHsiteriie,  a  single  8pecimeu  found. 

LOWER  CALIFORNLi. 
La  PAZ.^^upro8checliie.    Loretto. — Natrolite,  siderite,  selenite. 

NEYADA. 

Cabson  VALLET.—Cliryaolite. 

Churchill  Co. — Near  Ragtown,  gay'hissite^  trona,  common  salt 

COMSTOCK  LoDB.— Gold,  native  silver^  argentite,  stephanitt,  polyhasitc,  pyrargyrite,  proustit^^,  te- 
trahedrite, cerargyrite,  pyrite,  clialeopyrite,  galenite,  blende,  pyromorphite,  arsenical  antimony, 
arsenolite,  quartz,  calcite,  gypHum,  cerussite,  cuprite,  wulfenite,  amethyst,  kustelite 

Esmeralda  Co. — Alum,  12  m.  north  of  Silver  Creek;  at  Aurora,  fluorite,  stilmite;  near  Mono 
Lake,  native  copper  and  cuprite,  obsidian  ;  Cohimbus  district,  borate  of  lime;  Walker  Lake,  gyp- 
sum, hematite ;  silver  Peak,  aaUy  saltpetre,  sulphur,  silver  ore& 

Humboldt  Disi'RiCT.^Sbcba  mine,  naiive  silver^  jamesonite,  stibnite,  tebraJiedriU:^  proustite, 
blende,  cerussite,  calcite,  bournonite,  pyrite,  galenite,  malachite,  xanihocone  (?). 

ilAMMOTH  District. — Orihoclaac,  turquuis,  hiilmeriie,  scheelite. 

Reese  River  District. — Native  silver,  prausHte,  pyrargyrite^  Btephanite,  blende,  polybasite, 
rhodochrosite,  embolite,  tetrahedrite  I  cerargyrite,  embolite. 

San  Antonla. — Belmont  mine,  stetefeldtite. 

Six  Mile  CaSon — Selenite. 

Ormsby  Co.— W.  of  Carson,  epidote. 

Storey  Co.— Alum,  natrolite,  scolezite. 

ARIZONA. 

On  and  near  the  Colorado,  gold,  silver,  and  copper  mines;  at  Bill  Williams's  Fork,  chrysocolla, 
malachite,  atacamite,  brochautite ;  Dayton  Lode,  gold,  fluorite,  cerargyrite ;  Skinner  Lode,  octahe* 
Iral  fluorite;  at  various  places  in  the  southern  part  of  the  territory,  silver  and  copper  mines; 
tieiutzelmann  mine,  stromeyerite^  chalcocite,  tetrahedrite,  atacamite. 

OREGON. 

Gold  is  obtained  fVom  beach  washings  on  the  southern  %a8t ;  quartz  mines  and  placer  mines  lu 
he  Josephine  district ;  also  on  the  Powder,  Burnt,  and  John  Day's  rivers,  and  other  places  in 
•astern  Oregon ;  platinum,  iridosmine,  on  the  Rogue  River,  at  Port  Orford,  and  Cape  Blanco. 

IDAHO. 

In  tlie  Owyhee,  Boise,  and  Flint  districts,  ^o2d,also  extensive  silver  mines;  Poorman  Lode,  cerar^ 
friie!  proustite^  pyrargyrite  I  native  silver,  gold,  pyromorphite,  quartz,  malachite;  polybaaite;  on 
:>rtlan  Creek,  stream  tin ;  Rising  Star  mine,  stqfhmite^  argentiie,  pyrargyrite. 

COLORADO. 

The  principal  gold  mines  of  Colorado  are  in  Boulder,  Gilpin,  Clear  Creek,  and  Jefferson  Cos,  ol 
line  of  country  a  few  miles  W.  of  Denver,  extending  from  Long's  Peak  to  Pike's  Peak.    A  largs 
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portion  of  the  gold  in  associated  with  veiDS  of  pyrite  and  cbalcopyrite ;  silver  and  lead  mines  ar?  ai 
and  near  Georgetown,  Clear  Creek  Co.,  and  to  the  westward  in  Summit  Ca,  on  Snake  and  Swu. 
rivers;  Willis  Gulch,  near  Black  Hawk,  enargite  with  pyrite,  fluorite,  soorodite? 

CANADA. 

CANADA  EAST. 

Absrcrombib— Labradorite. 

Bat  St.  Paul. — Menaccanite  I  apatite,  allanite,  nitile  (or  brookite  7). 

AUBBRT— Gold,  iiidosmino,  pktinum. 

Bolton. — Chromite,  magmmte^  serpentine,  picrolite,  steatite,  bitter  spar,  wad. 

BoucHEBViLLE. — Afigite  in  trap. 

Bbomb. — Magneliky  cbalcopyrite,  sphene,  menaocanite,  phyllite,  sodalite,  cancrinite,  galeoite, 
^oritoid. 

Chamblt. — Analcime,  chabazite  and  caldte  in  trachyte,  menaccaniie. 

Chateau  Richer. — LabradorUe,  hypersihene,  andesite. 

Daillbbout  — Blue  spinel  with  clintonite. 

Grenville — Tabular  spar,  sphent^  idocrase,  calcite,  pyroxene,  steatite  (renssdaerite),  gasrwa 
(cinnamon-stone),  zircon^  graphite,  scapolite. 

Ham.— Chromite  in  serpentine,  diallage,  antmony  t  tenarmoniUe  /  kermeaite,  valenUntie,  sUbnite. 

IffVEiUYESS. —  Variegoited  copper. 

Lake  St.  Francis. — AndalusiU  in  mica  slate. 

Landsdowne. — Barite, 

Leeds.— Dolomite,  cbalcopyrite,  gold,  chhritoid. 

Mille  Isles  — Labradoriie  !  menaocanite,  hypersthene,  andesite,  ziaroovL 

Montreal.—  CalcUt,  augiie,  spbene  in  trap,  chrysolite,  natrolite. 

MoRiN.— iS^pA^ne,  apaiUe,  labradorUe. 

Obpord. — White  garnet,  chrome  garnet^  miUeriU,  serpentine. 

Ottawa.  ^Pyroxene, 

PoLTON.— Gbromite,  sleatiie,  serpentine,  amianihus. 

Rouqehont  MTS.—Augite  in  trap. 

Sherbrooke. — At  Suffleld  mine,  albtie  !  native  silver,  argentite,  chaloopyrite,  blenda 

St.  Aruand. — Micaceous  iron  ore  with  quarte,  epidote. 

St.  FRAN9018  Beauce. — Gk>ld,  platinum,  iridosmine,  ilmenite,  magnetite,  serpentine,  duomite, 
soapstone,  barite. 

St.  Jerome. — SpJiene,  ogpoHiej  chondrodiie,  phlogopiie,  lamrmaline,  mrcon,  molybdenite,  magnetit 
pyrites. 

St.  Norbbbt  — Amethyst  in  greenstone. 

Stukklet. — Serpentine,  verd^ntique  !  schiller  spar. 

^xmov.^ Magnetite  in  fine  crystals,  specular  iron^  ruliU,  dolomite,  magnesite,  chromiferous  (ok, 
bitter  spar,  steatite. 

Upton. — Cbalcopyrite,  malachite,  oalcite. 

Vaudreuil. — Limonite,  vivianite. 

Yamaska. — Spbene  in  trap. 

CANADA  WEST. 

Balsam  Lake. — Molybdenite,  scapolite,  quartz,  pyroxene,  pyrite. 

Brantford. — Sulphuric  acid  spring  (4*2  parts  of  pure  sulphuric  acid  in  lOnO). 

Bathurst. — ^Barite,  black  tourmaline,  perihile  (ortbodase),  peristef-iU  (albiteX  bytownile,  pyrozenei 
wHsonite. 

Brqm  b.-— Magnetite. 

Bruce  Mines.—  CalcUe,  dolomite,  quartz,  cbalcopyrite. 

BxjTUQYi&a.^Pyroxene,  olbite,  mica,  sapphire,  spbene,  cbalcopyrite,  apaUie,  Uack  apmett  spodii 
neno  (in  a  boulder),  serpentine. 

Bytown. — Colette,  byimmite,  chondrodite,  spinel. 

Cape  Ipperwash,  Lake  Huron  —Ozalite  in  shales. 

Clarendon. — Idocrase. 

Daluousib. — Hornblende,  dolomite. 

Drummond. — Labradoiite. 

Elmslby.— Pyroxene,  spliene,  feld-spar.  tourmaline,  apatite. 

Fitzbot. — Amber,  brown  tourmaline,  in  quartz. 
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G<M'iNEAU  River,  Blasdeirs  Mills.— Calcite  apatite,  tourmaline,  hornblende,  pyroxene. 
Grand  Calumet  Island. — ApaUte,  phJojopiU!  pyroxene!  sphene,  idocrasell  serpentine,  tremo 
lite,  6<opolite,  brown  and  black  tourmaline!  p/ritet  loganite. 
Hir.R  Falls  of  the  Madawaska.  -  Pyroxene!  liornblende. 
Hull. — Magnetite^  garnet,  graphite. 

HusTERfftown,-^ Scapolitef  aphene,  idocrase,  garnet,  hroum  tourmaline/ 
Huntingdon. — Cakite  I 
I N  niskillen. — Petroleum. 
Kingston. — Celeeiite, 

XiAC  deb  Chats.  Island  Portaga — Broum  tourmaline  !  pyrite,  calcite,  quartz. 
IiAKARK. — Raphilite  (hornblende),  serpentine,  asbestus. 
liANDSDOWN — Barite!  vein  27  in.  wide,  and  fine  crystals. 
Kadoc. — Magnetite. 

Mabmora.— Magnetite,  chalcolite,  garnet^  epsomite,  specular  iron. 
Maimanse.— PiteW>fendc  (coracite). 
AIcNab. — Specular  iron,  barite. 

Michipicoten  Island,  Lake  Superior. — Domeykite,  niccoUte,  genHhite. 
Newborough. — CJwndrodite,  graphite. 
South  Crosby. — Chondrodite  in  limestone,  magnetite. 
St.  Adele. — Chondrodite  in  limestone. 
t!iT.  lONACB  Island. — Calcite^  native  copper. 
Sydenham. — Celestite. 

Terrace  tJovE,  Lake  Superior. — Molybdenite. 
Wallace  Mine,  Lake  Huron — Specular  ira/i.,  nickel  ore,  nickel  vitriol 

NEW  BRUNSWICK.* 

Albert  Co. — ^Hopewell,  gypsum ;  Albert  mines,  coal  (albertite) ;  Sbepody  Mountain,  alunite  in 
clay,  calcite,  iron  pyrites,  manganite,  peilomelane,  pyroluaiie. 

Carleton  Co. — ^Woodstock,  chalcopyrite.  hematite,  limonite,  wad. 

Charlotte  Go. — Campobello,  at  Welchpool,  blende,  chalcopyrite,  bomite,  galenlte,  pyrite ;  at 
head  of  Harbor  de  Lute,  galeuite ;  Deer  Island,  on  west  side,  calcite,  magnetite,  quartz  crystals ; 
Digdigiiash  River,  on  west  side  of  entrance,  calcite !  (in  conglomerate),  chalcedony;  at  Rolling  Dam, 
grapiiite;  Grandmanan,  between  Northern  Head  and  Dark  Harbor,  agate,  amethyst,  apophyllite, 
calcite^  hematite,  heulandite,  jaspor,  magnetite,  natrolite,  sdlbite ;  at  Whale  Gove,  calcite !  heuland- 
ite.  luuroontite,  siilbite,  semp^al!  Wagaguadavic  River,  at  entrance,  azurite,  chalcopyrite  in  veins, 
malachite. 

Gloucester  Co. — ^Tcte-a-Gouche  River,  eight  miles  from  Bathurst,  chalcopyrite  (mined),  oacyd  oj 
rn^tnganese  !  !  formerly  mined. 

Kings  Co. — Sussex,  near  Cloat^s  mills,  on  road  to  Belleisle,  argentiferous  galenite;  one  mile  north 
of  Baxter's  Inn,  speadoar  iron  in  crystals,  limonite;  on  Capt.  M^ready's  farm,  eeleniteH 

Restioouche  Co. — BoUedune  Pointy  calcite!  serpentine,  verd-^ntique ;  Dalhousie,  agate,  camelian. 

Saint  John  Co. — Black  River,  on  coast,  calcite.  chlorite,  chalcopyrite,  Tiemaiite!  Brandy  Brook, 
epidote,  hornblende^  quartz  crystals;  Carleton,  near  Falls,  calcite;  Chance  Harbor,  calcite  in  quartz 
veina  chlorite  in  argilUceous  and  talcose  slate ;  Little  Dipper  Harbor,  on  west  side,  in  greenstone, 
amethyst,  barite,  quartz  crystals;  Mooeepath,  feldspar,  hornblende,  muscovite,  black  tourmaline; 
Musquash,  on  east  side  harbor,  copperas,  graphite,  pyrite ;  at  Shannon V,  chrysolite,  serpentine ; 
east  side  of  Musquash,  quarts  crystcUe!;  Portland,  at  the  Falls,  graphite;  at  Fort  Howe  Hill, 
caJcitej  graphite;  Crow's  Nest,  asbestus,  chrysolite^  magpaetite,  serpentine,  steatite;  Lily  Lake, 
white  augite?  chrysolite,  graphite,  serpentine,  steatite,  talc;  How's  Road,  two  miles  out,  epidule 
[in  syenite),  steatite  in  limestone,  tremolite;  Drury's  Cove,  graphite,  pyrite,  pyrallolite?  indurated 
laic;  Quaco,  at  Lighthouse  Point,  large  bed  oxyd  of  manganese;  Sheldon's  Point,  actinolite, 
Fisb^tus,  calotte,  epUlote^  nialachite,  specular  iron ;  Cape  Spencer,  asbestus,  calcite,  chlorite,  specular 
iron  (in  crystals) ;  Westbeach,  at  east  end,  on  Evans'  farm,  chlorite,  talc.  quoArtz  crystals ;  half  a 
mile  west^  chlorite,  chalc(>pyrite,  magnesite  (vein),  magnetite;  Point  Wolf  and  Salmon  River, 
aabestua,  chlorite,  chrysocolla,  chalcopyrite,  bomite,  pyrite. 

Victoria  Co. — ^Tabique  River,  agate,  camelian,  jasper ;  at  mouth,  south  side,  galenite ;  at  mouth 
:>f  Wapskanegan,  gypsum,  salt  spring;  three  miles  above,  subictites  (abundant);  Quisabis  River, 
t>lue  phosphate  of  iron,  in  clay. 

*  For  a  more  complete  list  of  localities  in  New  Brunswick.  Nova  Scotia,  and  Newfoundland,  8e« 
yMtalogae  by  0.  C.  Marsh,  Am.  J.  ^i ,  XL  xxxv.  210,  1863. 
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Westmoreland  Co. — Bellevue,  pyrite;  Dorcester,  on  Taylor's  farm,  cannel  coal;  day  imn 
Btoiie;  on  Ayres's  farm,  asphaltum,  petroleum  spring;  Graiidlaiice,  apatite,  seleuite  (in  large  cns- 
tali') ;  Memramcook,  coal  (albertite) ;  Shediac,  four  miles  up  Scadoue  River,  coal. 

York  Co. — Near  Fredericton,  sttooite,  jamesonite,  bertbierite;  Pokiock  River,  stiboite,  tin 
yijritt  f  in  grauite  (rare). 


NOVA  SCOTIA- 
ANNAPOLIS  Co. — Chute's  Cove,  apnphyUUe^  natrolite;  Gates's  Mountain,  analcite,  magnetite. 
mesolite!  na^o/i^  stilbite ;  Martial's  Cove,  anaicite!  c\\s^iA7^i%  lievMindiUi ;  Moose  River,  bedso' 
magnetite;  Nictau  River,  at  the  Fallp,  bed-  of  hematite;  Paradise  River,  bli-ck  tourmaline,  snifyk-, 
quartz  /  / ;  Port  George,  faroelite.  laumontite,  mesolite,  stilbite ;  east  of  Port  George,  on  cciast,  oj».» 
pliyllite  containing  gyroiite ;  Peter's  Point,  west  side  of  Stonock's  Brook,  apophyllite  !  caleiie,  htu- 
lundite,  laumontite !  (abundant),  native  copper,  stilbite ;  St.  Croix  Cove,  chabazite,  heulaodite. 

Colchester  Co. — Five  Islands,  East  Uiver,  baritel  calcite,  dolomite  (ankeriteX  hematite-,  cl;alc» 
pyrite;  Indian  Point,  malachite,  magnetite,  red  copper,  tetrahedrite;  Pinnacle  Islands,  analrirr 
c-alcite,  chabazitt!  natrolite,  siliceous  sinter;  l^oudouderry,  on  branch  of  Great  Village  River,  6*rr.>, 
ankerite,  hematite,  limonite,  magnetite;  Cook's  Brook,  ankerite,  hematite;  Mai  tin's  Brook,  hema- 
tite, iimonite ;  at  Folly  River,  below  FhIIa,  ankerite,  pyrite ;  on  high  land,  east  of  river,  ankeni^, 
hematite,  limonite;  on  Archibald'4. land,  ankerite,  barite^  hematite;  Salmon  River,  south  branch  oC 
chalcopyrite,  hematite:  Shubenacadie  River,  anhydrite,  calcite,  haritt,  hematite,  oxyd  of  mang<f 
neRd ;  Ht  the  Canal,  pyrite ;  Stewiacke  River,  barite  (in  limestone). 

(Jl-mberland  Co.  —  Cape  Chiegnecto,  barite;  Cape  li'Or,  anaicite,  apophyllite! !  chabazite, 
faroelite,  laumontite,  mesolite,  malachite,  nairolitey  native  copper,  obsidian,  red  copper  (rareX  ^i^au- 
ite  (rare);  Horse-shoe  Cove,  east  side  of  Cape  D'Or,  anaicite,  calcite,  stilbite;  Isle  Haute,  scmih 
side,  anaicite,  apophyllite  I !  calcite,  JietUandite  1 1  natrolite,  mesolite,  stilbite  I  .Toggina,  coa],  hema- 
tite,  limonite;  malachite  and  tetrahedrite  at  Seaman's  Brook;  Partridge  Island,  anaicite,  apophiii- 
lite!  (rare),  (xmethyst!  agate,  apatite  (mre),  caicite!  t  chabazite  (acadiolite)  chalcedony,  oat's-e}e 
(rare),  gypsum,  hematite,  heulanditel  magnetite,  stilbite  1 1 ;  Sw.-m's  Creek,  west  side,  near  the  I'oiuL 
CM  cue,  gypsuiu,  Jieulandite,  pyrite;  east  side,  at  "Wasson's  Bluff  and  vicinity,  ancUcite!  I  aptyph'A- 
lue!  (rare),  calcite,  chabazite!  !  (acadiolite),  gypsum,  heutanditet  t  natrolite!  siliceous  sinter;  Two 
Islands,  moss  agate,  anaicite,  calcite,  chabazite,  heulandite;  McKay's  Head,  anaicite,  calciie. 
h?ulHndiLe,  siliceous  sinter! 

Dig  BY  Co.— Brier  Island,  native  copper,  in  trap ;  Digby  Neck,  Sandy  Cove  and  vicinity,  a4j^U-, 
umHhyst,  calctte,  chabazite,  hematite!  laumontite  (abundaniX  magnetite,  stiWite^  quartz  crystiii*; 
Gulliver's  Hole,  magnetite,  stilbite t;  Mink  Cove,  amethyst,  chabazite!  quartz  cr)-stals;  Nichoi's 
l^louutiiin,  south  side,  ameihysty  magnetite!;  William's  Brook,  near  source,  chabazite  (green),  heu- 
laiuiite,  stilbite,  quartz  crystals. 

Gutsboro*  Co. — Cape  Canseau,  andalusiie. 

Halifax  Co. — Gay's  river,  galenite  in  limestone ;  southwest  of  Halifax,  garnet,  staurolite.  tour- 
maline ;  Tangier,  ffold  !  in  quartz  veins  in  day  slate,  associated  with  auriferous  pyrites,  galenite, 
hematite,  mispickel,  and  magnetite ;  gold  has  also  been  fouud  in  the  same  formation,  at  Gountrr 
Harbor,  Fort  Clarence,  Isaac's  Harbor,  Indian  Harbor,  Laidlow's  f^rm,  Lawrenoetown,  Sberbrooke, 
Salmon  River,  Wine  Cove,  and  other  places. 

Hants  Co. — Oheverie,  oxyd  of  manganese  (in  limestone) ;  Petite  River,  gypsum,  oxyd  of  man- 
ganese; Windsor,  calcite,  cryptomorphite  (boronatrocalcite),  howlite,  glauber  salt  The  last 
Uiree  minerals  are  found  in  beds  of  gypsum. 

Kjngb  Co. — ^Black  Rock,  oentraUassite,  cerinite,  cyanolite ;  a  few  miles  east  of  Black  Rock, 
prehnite  ?  stilbiie  ! ;  Gape  Blomidon,  on  the  coast  between  the  cape  and  Cape  Split,  the  foUowiDs 
minenUs  occur  in  many  places  (some  of  the  best  localities  are  nearly  opposite  Cape  Sharp):  ami>'- 
cite!  !  a>gate,  amethyst!  apophyllite!  calcite,  chalcedony,  chabazite,  gmclinite  0^<^i^riteX  hema- 
tite, heulandite  !  laumontite,  magnetite,  malachite,  memlite,  native  copper  (rare),  natrolite  !  psilomc- 
lane,  utiibite !  thomsonite,  faroelite,  quaiiz ;  North  Mountains,  amethyst,  bloodstone  (rareX  /<t?^  - 
pnous  quartz,  msaolite  (in  soil) ;  Long  Point,  five  miles  west  of  Black  Rock,  heulandite.  laumontite ! ! 
Hilbife!  !;  Morden.  upopliyUite,  mordenite;  Scot's  Bay,  agate,  amethyst,  chalcedony,  mesolite,  uatro- 
lite ;  Woodwortli's  Cove,  a  few  miles  west  of  Scot's  Bay,  agate  !  chalcedony  !  jasper, 

Lunenburg  Co  —Chester,  Gold  River,  gold  in  quartz,  pyrite,  mispickel;  Cape  la  Have,  pyrite; 
The  "  Ovens,"  gold,  pyrite,  mispicJcel !  Petite  River,  gold  in  slate. 

PiCTOU  Co  — Pictou,  jet,  oxyd  of  mauganese,  limonite ;  at  Roder's  Hill,  six  miles  we«t  of  Pictou 
barite ;  on  Carribou  River,  gray  copper  and  malachite  in  lignite ;  at  Albion  mines,  coaL  hoionite; 
East  River,  limonite. 

Queens  Co.— Westfield,  gold  in  quartz,  pyrite,  mispickel ;  Five  Rivers,  near  Big  Fall,  gold  ii 
quartz,  pyrite,  mispiokol,  limonite. 


Digitized  by  VjOOQIC 


AMERICAN   LOCAXITIES.  791 

Richmond  Co. — ^West  of  Plaister  Cove,  barite  and  calcite  in  sandstone ;  nearer  the  Covei  caldte, 
fiuoriie  (blue),  siderite. 

Shelburne  Go. — Shelburne,  near  mouth  of  harbor,  garnets  (in  gneiss) ;  jiear  the  town,  rose 
quartz;  at  Jordan  and  Sable  River,  siauroUte  (abundant),  schiller  spar. 

Sydney  (jO. — ^Hills  east  of  Lochaber  Lake,  pyrite,  chalcopTrite,  siderite,  hematite ;  Motristown, 
tfpidote  in  trap,  gypsumu 

Yarmouth  Co. — Cream  Pot,  above  Cranberry  Hill,  gold  in  quartz,  pyrite ;  Cat  Rook,  Fouchu 
Point,  asbestus,  calcite. 

KBWFOUNDLAND. 

AHTOHY'S  ISLAUD.— iV^ife. 

Catalina  Harbor. — On  the  shore,  pyriU  ! 

Chalky  Hill. — Fddtpar, 

Ck>ppBB  Island,  one  of  the  Wadham  group. — Chaloopyrite. 

CoKCEpnoN  Bay. — On  the  shore  south  of  Brigus,  bomite  and  gray  copper  in  trap. 

Bay  of  Islakdb. — Southern  shore,  pyrite  in  slate. 

Lawn. — Galenite,  cerargyritej  pnmstite^  argenitie, 

Plaoentia  Bay. — At  La  Manche,  two  miles  eastward  of  Little  Southern  Harbor,  galeniUf  ;  on 
the  opposite  side  of  the  isthmus  from  Placentia  Bay,  barite,  in  a  large  vein,  occasionally  aocomi 
pniiied  by  chalcopyrite.  " 

Shoal  Bay.— South  of  St  John's,  chalcopyrite. 

Trinity  Bay.— Western  extremity,  barite. 

Harbor  Great  St.  Lawrzxce.— West  side,  fluorite,  galenita. 


FOREIGN  LOOALITIE& 

With  reference  to  foreign  localities,  consult  for 

Europe  generally,  Le^nhard's  Topogr.  Min. 

Great  Britain,  Greg  ft  Lettsom's  Min. ;  Brooke  ft  HiUer's  lilii. 

France,  Dufirenoy's  Min. ;  Desdoizeauz's  Min. 

Switzerland,  Kenngott's  Min.  der  Schweiz. 

Germany,  Hausmann's  Min. ;  Quenstedt's  Min. 

Austria,  Zepharovich's  Min.  Lex. 

Sweden,  Hisinger's  Min.  Schwed. 

Finland,  A  £.  Nordenski61d*s  FinL  Min. 

BuBSiA,  Kokscharof 's  Min.  BussL 
For  the  full  titles  of  the  works  here  referred  to,  see  ppi  zjodr-^. 
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SUPPLEMENT. 


Tan  supplement  oontalns  deAcriptioDS  of  some  species  iinperfectlj  known,  and  notices  of  nem 
or  described  species  which  came  to  hand  too  late  to  be  inserted  in  the  preceding  part  of  this 
work.     The  numbers  affixed  to  the  species  indicate  their  places  in  the  sjstem. . 

JEBOBTvrrm  (480,  p.  622).  Mean  of  four  doselj  agreeing  analyses  bj  Marignac  (Bib.  Unir 
Qendve,  Aug.  26,  1867,  p.  286): 


Cb,1fi    8n 

th 

Ce     La,f)i    ^ 

*e 

Ca      ign. 

61*46    0-18 

16-75 

18-49    6-GO     112 

817 

2-76     l-07=99-68. 

a.=:6-23.  The  amount  of  metallic  acids  yaried  between  61*16  and  51*75.  Analyses  of  the 
metallic  acid  gave  the  relation,  Cb  29*31,  fi  22*14.  differing  materially  fVom  Hermann's  results. 
Marignac,  having  previously  examined  the  adds  of  euxenite  (see  p.  522),  condudes  that  the  rela- 
tion between  the  metallic  adds  is  the  same  as  in  SBSchynite,  and  that  these  two  minerals  differ 
mainly  in  the  character  of  the  bases  they  contain ;  and  that  both  may  be  represented  by  the 
general  formula  6  &  ¥i+  2  ft*  Ob. 

AGSTEsm.  Carbonate  of  Bismuth  W.  Macgregor,  Sowerby's  Bnglish  Min.,  Beud,,  Tr.,  uL  875, 
1832;  Agnesite  B.  A  M,  Min.,  691,  1862.  An  earthy  steatite-like  mineral  ftom  St  Agnes  in  Coru- 
wall,  having  ^.=4*31,  made  by  Macgregor  to  consist  of  C  513,  Bi  28*8,  ^e  2*1,  3^1  7*5,  Si  6*7,  fi 
3  6=100;  which  result  is  pronounced  by  Beudant  as  probably  "quelque  grandc  crreur,"  and  so 
proved  by  Thomson  (Min.,  ii  5U4),  who  states,  after  personal  trials,  that  it  did  *'  not  effervesce  with 
acids,  and  contained  only  a  trace  of  bismuth'*;  and  also  by  Qreg  and  Lettsom,  who  examined  a 
specimen  in  the  late  Mr.  Allan's  collection,  from  Mr.  Macgregor,  with  the  same  result  as  to  effer^ 
vesoence,  and  say  that  it  may  be  an  impure  bismuth  odire.  Allan  appears  to  have  thought  it 
unworthy  of  a  place  in  his  edition  of  Phillips'  Mineraldgy  (1837),  and  does  not  even  allude  to  it 
under  bismuth  ochre. 

AXTATTB  (48,  p.  44)  This  rare  species  has  been  identified  at  the  Stanislaus  mine,  CaL,  and 
P.  A.  Genth  has  also  observed  it  in  minute  quantities  assodated  with  petzito  at  the  Oolden  Rule 
mine,  Cal  (Am.  J.  Sci.,  II.  xlv.  311).  The  mineral  from  the  former  locality  is  tin-white,  with  a  yel- 
lowisJi  tinge,  tarnishing  to  bronze-yellow;  streak  gray;  with  H.=3,  and  has  a  distinctly  cubic 
deavage.    Composition,  after  deductmg  In  1,  103  p.  c.,  and  in  2,  1*96  of  quartz  : 

1.  Te  37-31      Pb  60-71      Ag  1-17      Au  0-26=99*46. 

2.  [3700]  47-84  11*80  38»>=100*00. 

Kg.  1  is  the  first  con.nlete  analysis  of  this  spedes,  and  confirms  the  assumption  of  Rose  that 
it  is  a  compound  analogous  to  hessite.  Dr.  Genth  calculates  Ko.  1  to  contain  99*25  p.  c.  of  altaite 
and  2*20  of  hessite ;  and  No.  2,  77*42  altaite,  and  23*11  p.  a  hessite.  An  earlier  result  on  another 
specimen  obtained  by  Grenth,  after  separating  carbonates  and  excluding  8  p.  c.  fVee  gold,  and  3-45 
quartz,  gave  Te  (3714),  Ag 44*49,  Pb  18-37=10000.  This  may  represent  70-85  hoKsite,  and  29  26 
altaite.  The  material  appeared  to  be  pure,  but  Genth  states  that  farther  investigation  is  needed 
to  ascertain  whether  there  is  a  teUurid  of  silver,  or  tellurid  of  silver  and  lead,  which  has  a  white 
color  and  cubic  deav  age. 

AicPBiBOLB  (247,  p.  332).  Compact  asbestus  from  Bolton,  Mass ,  afforded  T.  Petersen  (Jahrbsb 
U»  1866,924,  1868): 

Si  68*80    £l  Ir.     j'e  8*06     Mg  22-23     Ca  16*47     £[<r.=100  55.    G.=3  007. 

Digitized  by  ^OOQIC 


From  (Eblani,  StyriA 

/A/=lir  10' 38" 

Freiberg,  Sax. 

"        111  27 

Breitenbninn,  Sax. 

**        111  2» 

ReicheDsteiD,  SUesia 

*»        111  80 

Risenerz,  Styria 

"        111  40 

Joachimsthal 

"        111  10 

704  BUFPLEnrarr. 

The  formulas  on  the  new  svatem  for  alaminons  pyroxene  and  amphibole,  pp.  207,  208,  beoom^ 
if  tlie  Greek-lettered  symbol  be  used  also  for  the  siUca.  (/Sit,  0Mt)  OfO J  it 

Akdalusitb  (322,  p.  371).  The  chiastolite  of  Lancaster,  Mass.,  afforded  T.  Petersen  (JalireBb 
186t},  921); 

Si  41*96    Si  48-60    Fe  9*80    Oa  0'41=:100-26.    a.=2'928. 

AxoBTHiTB  (310,  p.  387).  TomkUe  is  referred  to  anorthlte  on  p.  337,  on  the  authority  of  Desdn 
Eoauz,  who  has  found  them  to  hare  the  same  forms  of  crystals  and  angles  (Mem.  Soa  Jfio.  St 
I'et ,  IL  it  1867).  Descloizeaux  also  publishes  (L  o.)  the  following  analyses  of  tankiteby  Pisani: 
fii  42-49,  'A\  34-70^ Fe  0;74,  Ug  0*30,  Ca  16*82,  l^a.  Li  1-60,  &  0-63,  fi,  F  4'80=101-OS;  whena 
the  oxygen  ratio,  B,  fi,  ^i,  1  :  3  :  4.  The  mineral  is  from  the  iron  nunes  of  Arendai,  Norway, 
where  it  was  originally  obtained  by  Mr.  Tank. 

Anorthlte  crystals  from  the  Juvenas  meteorite  haye  been  meaaored  by  v.  Lang  (Pogg^  czxxiiL 
188). 

ARSiNOPTRrrE  (94,  p.  78).  Yon  Zepharovich  has  measured  crystals  of  this  speciea,  with  the 
followhig  results  (Ber.  Ak.  Wien,  IvL  i.  21,  1867): 

1-«A1-I,top,=80"  16' 26" 

i-{AH»top^=:161  30 

HAHitop,=136  30 

ATAOAMin  (163,  p.  121).    Tnie  following  are  additional  obaerFations  on  this  species: 

Arti£— Field  has  shown  (PhiL  Mag.,  lY.  xxiv.  123)  that  when  an  alkaline  hypochlorite  Is  added 
to  a  boiling  solution  of  the  salphate,  nitrate,  or  chlorid  of  copper,  the  latter  boing  in  exceea,  the 
procipitate  produced  has  the  formula  3  Chi  d+CuCl]^.  The  same  is  formed  when  potash  is 
added  to  an  excess  of  chlorid  of  copper.  If,  in  the  first  case  given  aboTe.  the  time  of  ebullition  is 
too  short,  the  precipitate  has  the  composition  8  Cu  H  -h  Cu  CI  £[+ 2  aq.  Field's  analysis  gave  On 
49  8'>,  Cu  01  28  02,  fi  22*13,  agreemg  very  closely,  as  he  observed,  with  that  of  Berthier  (anaL  I  • 
from  Ck>bija,  Bolivia.  The  formula  requires  Cu  49  66,  CuCl  2801,  ft  22*43=100.  This  is  abo 
the  composition  of  botallackito.  Field  states  also  that  atacamite  is  formed  in  Chili  at  a  seaesfaore 
locality  by  the  action  of  salt  in  the  soil  on  chaloopyrite. 

Bebray  finds  that  crystals  may  bo  obtained  by  heating  to  2U0°  C,  Cu'  N  with  a  conoentnted 
solution  of  common  salt ;  or  to  100"  C,  ammoniacal  sulphate  of  copper  with  the  same. 

BABiKOTOinTE  (242,  p.  227).  The  small,  black,  brilliant  crystals  from  Athol  referred  to  bsbii^ 
tonite  by  Shepard  (p.  228),  do  not  afford  very  nearly  the  angles  of  that  species.    They  are  nsttaOr 

implanted  on  green  epidote,  and,  although  black,  they  appear. 

617  under  a  glass,  to  pass  so  gradually  into  the  underlying  minera] 

tiiat  the  first  impression  is  naturally  that  they  are  only  a  black 

variety  of  epidote.    Tet  they  differ  also  from  this  species  la 

angle.    The  author  has  attempted  to  make  new  moasurements. 

but  the  crystals  for  the  purpose  were  so  minute  (4V  of  an  im^  is 

length)  that  tliey  require  further  study  for  satisfactory  reedts. 

The  author's  figure  and  "  approximate  measurements  "  from  ths 

last  edition  of  this  work  are  consequently  here  added  witliout 

modification,  or  even  the  change  in  tha  Isttn^  tfatti  is  reqnirei 

to  bring  the  figure  into  parallelism  with  the  figures  of  babingtonite.     0  A  i=90*— •!",  OAr= 

85%  OA^'-Ur  20',  /A/'=110'  30' and  69**  80',  /A  t4=129%  7*  A  •4=110' W,  Oa-1  = 

135"  40',  0  A  1  =  136**  30*,  0  A  t-SriOe"  30',  /A  i=96'  80'. 

*  Barnhabdite  (79,  p.  67).  A  specimen  of  this  mineral  from  Bill  WittuM  VMu  Axkona,  foKLsd 
with  metallic  copper,  cuprite,  chaloocite,  pyrite,  chrysoooUa,  malachit^  and  broohanite^  gav«  X 
8.  Higgins,  according  to  Gonth  (Am.  J.  Set,  II.  xlv.  319),  S  28*96,  Oa  M-41,  9b^#44=:99^I  ; 
showing  a  slight  admixture  with  chaloocite. 

Bebtl  (264,  p.  246).    The  green  beryl  of  Royalston,  Mass.,  yielded  on  tmaiiff^^T, 
(Jahresb.  1866,  926)  §i  67*62,  £l  17*42,  Be  14-85,  ¥^e,  Oa  ^.=99*29.    a.-S-64. 
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BSKZBLIAKITF.  (60,  p.  46)  Accordinjr  to  A.  E.  Norden^kiold  (CEfv.  Ak.  Stockholm,  186«.  :;«!, 
J.  pr.  Cb.f  cii.  456)  berzoliauite  occurs  ai  Skrikerum  as  a  black  to  black iali-bluc  powder,  disseuiiuatoij 
llirough  a  coarse  crystalline  calcite,  showing  no  traces  of  crystuUine  structure,  but  Konietiuiea 
forming  d'^ndritic  crusts.  When  in  sufficient  masses  to  b6  observed,  it  Uat»  a  uietallic  lustre  and 
siivcr-wliite  fracture,  the  surface  of  which  soon  tarnishes.    G.=6'71. 


Se 

Cu 

Ag 

Fe 

Tl 

1. 

89*85 

63*14 

4-73 

0-64 

0'38=98tt4. 

2. 

»8-74 

6-i-16 

8-50 

0-64 

</-.=«yj4. 

Nordenskiold  remarks  that  the  varying  percentage  of  the  silver  is  possibly  due  to  an  admixture 
of  eucairite,  and  that  the  amount  of  thalHum  in  the  analyses  is  probably  too  low. 


BiSMUTHAURITB  Or  BiSMUTUIG  GOLD  S?Up.^  MuL,  804,  1857. 

xxiv.  112,  1667;. 


A  furnace  product  (Am.  J.  ScL,  IL 


BoBiERBriE.  Phosphate  de  Magnesie  tribasique  et  hydrate  Bdbierre,  Les  Mondes,  April  1SG8, 
6!)  I  ;  bobierrite  Dana  (5:d3A). — Monodinio;  in  six-sided  prismatic  forms.  Crystals  minute,  and 
forming  crystalline  agglomerations,  imbedded  in  guano,  looking  like  white  spots  in  the  guano. 
Crystals  colorless.  Composition,  according  to  Bobierre  (1.  c),  Mg' t^  with  water,  it  is  insoluble 
in  water,  but  easily  soluble  in  acids  without  effervescence.     Contaius  not  a  trace  of  lime. 

From  the  guano  of  >Jexilloues,  on  the  Peruvian  Coast 

BouLANGBBiTJ  (12.'.  p.  99).  Fouud,  according  to  v.  Zepharovich,  at  Przibram  in  Bohemia,  with 
jamosonite  (Ber.  Ak.  Wien,  Ivi.  18G7).     He  gives  the  following  analyses: 

Fo 

«r.  =  100  E.  Boricky. 

<r.= 98-56  E.  Boricky. 
0-84,  Ag  0-25,  Zn  U'47  =  10*)  01  Helmhacker. 
l-46=99"47  Boricky. 

Fe,  Mn  OiJ8,  Cu  o-22,  Ag  0-84=99-74  Helmh. 
0  57=9911  Boricky. 
1'3.\  Ag  0  06,  Zu  0-84 =99-89  Helmhacker. 

/r.  =  100  27  Boricky. 
8-47  =  100-06  Boricky. 

1,  fine  fibrous,  G.=6*76 ;  2,  eubfibrous,  G'.=5  91 ;  3,  compact,  with  subconchoidal  fracture,  G. 
=:5'877,  associated  with  zinc-blende;  4,  associated  with  a  coarse  granular  to  fibrous  galenite,  G. 
=5  809;  5,  found  in  nests  in  galenite,  G.=5G9;  6,  G.=6-08 ;  7,  in  short,  felt-like,  capillary 
crystals,  with  quartz  and  calcite ;  9,  associated  with  quartz,  G.=5'52. 

F.  A.  Gentli  obtained  for  boulangerite  from  Echo  District,  Union  Co.,  Nevada  (Am.  J.  ScL,  II. 
xIt.  320,  1868),  S  17*91,  Sb  26-86,  Pb  54*82,  Ag  042=100.  Occurs  in  indistinct  acicular  striated 
crystals,  in  white  quartz. 

Brochantite  (701,  p.  664).  F.  A.  (jrenth  has  found  this  mineral  in  minute  crystals,  showing 
the  planes  /,  ir%  and  1-i,  with  the  copper  ores  at  Bill  Williams  Fork,  Arizona.  For  analyses  of 
specimen,  mixed  with  atacamite,  cbrysocoUa,  eta,  see  Am.  J.  ISd.,  II.  xlv.  8*^1,  1868. 


S 

8b 
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1. 

Eusebi 

vein. 

fib. 

18^7 

26  81 

5442 

2. 

it 

t. 

camp. 

19  77 

24  46 

64-82 

». 

Adelberti  '* 

i» 

18-89 

21-87 

67-69 

4 

" 

it 

<t 

18-64 

•24  «1 

6506 

6. 

t( 

it 

fib. 

18*47 

2417 

55-96 

(5 

" 

t( 

tt 

17-60 

2281 

5813 

7. 

i. 

•1 

eapil. 

17-95 

22  91 

57*28 

8. 

tl 

t( 

it 

17-74 

2511 

57-42 

9. 

»* 

u 

needled 

20*49 

27-72 

48-38 

Calavebttb  F,  a,  Osnih,  Am.  J.  Sci.,  IL  xlv.  314,  1868.  (98A.)  A  now  tellurid  of  gold, 
from  the  Stanislaus  mine,  Calaveras  Co.,  CaL  It  oocun  massive,  without  crystalline  structure ; 
color  bronze-yellow;  streak  yellowish-gray;  brittle;  firacture  uneven,  inclining  to  subconchoidal 

Chmpontwn, — ^Au  Te4=Te  &5-53,  Au  44*47.    Analyses  1,  2,  fh>m  2  1*45  p.  c.  quartz  deducted: 


1. 
2. 


Te  56*89 
[56-00] 


Au  40-70 
40-92 


Ag  3-62= 100-11. 
3-08=100. 


Dis- 


B.B.  on  charcoal  bums  with  a  bluish-green  flame,  yielding  globules  of  very  yellow  gold, 
solves  in  nitro-muriatio  acid,  with  separation  of  chlorid  of  silver. 

Cnlaverit )  is  frequently  associated  with  petzite,  to  which  a  portion  of  the  silver  In  the  analyses 
IB  attributed.  In  a  comparison  of  the  results  of  analyses  of  sylvanite  fVom  Transylvania,  Dr. 
Genth  makes  the  suggestion  that  the  so-called  ^^gelberz  "  (see  anaL  8,  9,  p.  82)  is  nothing  els€ 
than  impure  calaverile. 

Caloite  (715,  p.  670).    Torn  Rath,  in  his  elaborate  papers  on  calcite  (Pogg.,  cxxzii.),  mention^ 
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besides  the  planes  given  (rom  him  on  pp.  673,  674,  676,  the  scalenohedron  -}$',  whidi  has  foi 
the  angle  over  its  longer  edge,  Ibb"*  43',  shorter  edge  101°  85\  middle  edge,  114°  64';  and  ibc 
rhombohedron  -|,  having  B  A  i^=142°  66',  and  0  A  i^=l68°  28'. 

GA88ITEBITB  (192,  p.  167).  T.  Petersen  (Jahresb.  1866,  920,  1868)  found  in  the  tin-stone  of 
Zinnwald,  (|)  §n  88'U4^  Pe  4*49,  Sb  2*78,  Oa  C  4-80=99-61. 

CATLiinTB.  C.  T.  Jackson  (Am.  J.  Sd,  xxxv.  388)  thus  named  the  red  day  from  the  Coteau 
de  Prairies,  in  the  Upper  Missouri  regioD,  where  it  forms  a  bed  of  considerable  extent,  referred 
by  Hayden  to  the  Cretaceous  formation.    Analyses : 

gi  M  9e         STn         Ug        Ca         iia^        £[ 


66-11 

17-31 

6-96 

0-20 

216 

12-48 

4-69  Thomson. 

48-2 

28-2 

60 

0*6 

60 

2-6 

8-4   Jackson. 

&       ^     ^ 

Pe 

*e 

1.  Quintin 

110     13-8      0-3 

48-8 

23-4 

2.       " 

6-60    7-60    0-50 

65*45 

18-26 

It  is  a  rock  and  not  a  definite  mineral  species. 

CiBNTBALLAfiSiTE  J7ou7,  £d.  N.  Phil  J.,  K.  84, 1859.  (341  A.)  Radiated  massive,  the  fibres  or  columns 
lamellar  and  separable;  H.=:8'6;  G.= 2^45 —2*46;  lustre  pearly;  color  white  or  yellowish- white; 
thin  laminae  transparent ;  graduating  intds^n  opaque  white  variety,  subresinous  in  lustre ;  brittle. 
The  mineral  was  found  in  a  nodule  from  amygdaloid,  near  Black  Book,  Bay  of  Funoy,  and  oonsti* 
tuted  the  portion  between  a  thin  outer  layer  (named  by  How  cerinUe)  and  an  inner  bluish  mass, 
called  by  him  cyanoUU.    How  obtained,  as  a  mean  of  two  analyses  (1.  &} : 

Si  58-86        £l  1-14        Mg  016        Oa  27*92        &  0  69        l9[  11  42. 

B.B.  fuses  easily,  with  spirting,  to  an  opaque  glass ;  a  dear  bead  with  the  fluxes. 
It  is  near  okenite  in  composition. 

CHAKOiSEnB  (469,  p.  611).  An  oolitic  mineral,  near  chamoisite,  described  by  Pouillon  Boblaje 
(Mem.  Mus.,  xv.),  has  been  called  Bavalite.  It  has  H.  about  4;  0.=8  99,  Delesse;  color  greeuish- 
black,  bluish,  or  grayish ;  powder  greenish-gray  or  black,  to  reddish-brown ;  and  B.B.  fusible 
with  difficulty  to  a  black  magnetic  scoria.    Analyses :  1,  Berthier ;  2,  Delesse : 

Ca      fl        0      Clay 

3-2=100  Berthier. 

0*46     4  85     1*30    0-20=100  Delesse. 

Forms  beds  in  old  schistose  rocks  in  difibrent  parts  of  Brittany,  especially  in  the  forest  of 
Lorges,  a  locality  that  supplies  furnaces  ai  l^as  near  Quintin,  in  the  vicinity  of  St.  Brieuc,  Dept 
of  C6teR-du-Nord ;  also  at  the  Chapel  St  Oudon,  near  Segre,  Dept  of  Maine-et-Loire ;  and  else- 
where. Huot  and  others  derive  the  name  havalUe  from  l^valou,  a  locality  of  it ;  but  Descloizeaux 
says  no  such  place  exists  in  Brittany ;  but  tliat  a  depression  in  the  region  where  it  is  explored  is 
called  the  bcu  vaUon — an  absurd  origin  for  a  name. 

Chktsobebyl  (191,  p.  166).  Frischman  on  twin  crystals  of  chrysoberyl,  Ber.  Ak.  MunoheD, 
1867,  L  429. 

Oebtsolitb  (259,  p.  256).  A  partially  decomposed  olivine,  from  Neurode  in  Silesia,  afforded 
Bammelsberg  (ZS.  G.,  xix.  285)  Si  34*97,  te  18-65,  Mg 8600,  Oa  0*44,  il  0-76,  fi  6,  magnetite 
3-21 =99-92. 

OiiAUDunTB.  Prismatic  Arsenious  Acid  F,  Claudeij  Proc.  Oh.  Soa,  18*^8,  Ch.  News,  xvii 
12{<,  1868;  Glaudetite  Dana.  (2*2  lA.)  Ortborhombic,  and  isomorphous  with  valentinite,  while 
dimorphous  with  arsenolite.  Observed  in  thin  plates,  resembling  solenito  H.=2*5.  6.=3-S5. 
Lustre  strongly  pearly. 

Composition  As  0',  as  for  arsenolite,  being  essentially  pure  arseuous  acid.  Olaudet  obtained  in 
an  analysis  about  47  p.  c.  of  this  acid  with  other  metallic  s«ibstances  as  impurities. 

Occurs  in  seams  in  an  ore  of  arsenical  pyrites,  at  the  San  Domingo  mines,  Portugal 

It  heads  the  Valentinite  group,  p.  184. 

Clausthautb  (45,  p.  42).  For  analysis  of  this  mineral  firom  Oacheuta,  see  under  Eucaikiti^ 
p  79a. 
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GOL0MBITB  (474,  p.  515).     Hermann,  in  the  J.  pr.  Ch.,  ciii.  127,  eastama  anew  hta  views  on 
iliDenic  add,  and  gives  the  followiDg  re  mits  of  recent  investigations : 


€b 

Ta 

*B 

Sn       W        *e 

>In 

% 

1. 

Haddam       4117 

10-77 

25-74 

0-40     0-J6     14«0«J 

5*63 

0-49=98-52. 

2. 

Bodenmais    35-49 

28-12 

16-38 

0-36 1411 

413 

1-27,  Cu  0-18=99-99. 

8. 

Greenland    38-27 

0-56 

39-78 

tr.     lti-54 

5-00 

0-06= 100-16. 

Hermann  is  here  copied  in  making  the  metallic  adds  to  contain  3  of  oxjgen.  Analysis  1  is  a 
reTision  of  anaL  4,  p.  517. 

Hermann  makes  three  varietiep  of  columbite :  (1)  Taiitahim-columbite,  with  density  above 
5*9U.  (2)  Columbium-columbite,  withGr.=5  5«t-5*90.  (x)Ilmenium-columbite,  with  6.  below  550. 
He  thus  claims  that  the  Greenland  mineral  is  il'tnenium<olrjmlnUi(&.=:G'^)),  while,  according  to 
the  recent  careful  researches  of  Blomstrand  (anal.  25,  p.  518),  it  contains  only  columbic  and  tan- 
talic  acids. 

GOSAUTE  F.  A.  GenOi,  Am.  J.  Scl,  II.  zlv.  819.  (112A.)  Indistinctly  crystalline,  with  longitu- 
dinal striations,  apparently  rhombia  Soft  and  brittle.  Lustre  metallic.  Color  lead-gray.  Frac- 
ture uneven. 

Gomposition  2  Pb  S+Bi  Si=Snlphur  16*10,  Bi  42*2.%  Pb  41-65= 100.  Analyses :  1  (after  deduct- 
ing 2*09  p.  c.  quartz) ;  2  (after  dedactmg  26*83  p.  c.  quartz): 


S 

As 

Pb 

Ag 

Bi 

Co 

1. 

16*59 

3*07 

37-72 

2-48 

39-06 

2-41  =  100-83. 

2. 

15*64 

6-37 

33-99 

2*81 

37-48 

4-22=99-61. 

As  cobaltite  was  associated  with  the  mineral,  Genth  regards  the  Co  and  As  as  due  to  tins 
species,  and  deducts  them,  making  in  anal.  1,  6*79  p.  c  ct>baltlte,  and  in  2, 11-88  p.  c,  giving  for  I, 
S  J  5-27,  Bi  41-76,  Pb  40*32,  Ag  2  65  ;  and  for  2,  S  1523,  Bi  42*77,  Pb  3879,  Ag  3'2I ;  correspond- 
ing with  the  formula  2  (Pb,  Ag)  S+Bi*:S'  making  the  mineral  a  jamesonito  in  which  the  antimony 
is  replaced  by  bismuth.  B.B.  cosalite  reacts  for  sulphur,  lead,  and  bismuth,  and  with  soda  on 
charcoal  yields  a  minute  globule  oi  silver.  Found  associated  ^th  quartz  and  cobaltite  in  a  silyer 
mine  at  Cosala,  Province  of  Sinaloa,  Mexico. 

Cbtolitb  (164,  p.  127).  Crystals  of  cryolite  have  been  described  and  figured  by  Websky 
(Jahrb  Min.  1867,  810).  His  measurements  make  the  form  tridinic.  The  general  form  of  the 
crystals  and  the  planes  are  as  in  f.  ISO.  The  following  are  his  measured  angles,  using  the  letter- 
ing in  that  figure:  /A  i=88*  8'  and  91**  57',  0  A  1-i,  left,=124''  85',  Oh  1-i  front,=125"  54  — 
126^  57',  Oa  1-i,  back,=125°  28'-125'*  33',  OA/,  right,=9</  24',  Oa/,  left,  90*'  I'-OO^  10', 
and  89"  58',  /,  right,  A  l-i,  front,=  124''  30',  /,  left,  A  1-t,  front,  =  124"  14' ;  /,  right,  A  l-i,  back,= 
126**  20'.     Two  kinds  of  twins  are  described:  1,  composition-face  i-i;  and  2,  c.-face  0. 

Websky  also  describes  the  optical  characters  of  the  crystals. 

Ctakolitb  How^  Ed.  N.  Phil  J.,  x.  84,  L859.  (841B.)  Amorphous,  of  a  bluish-gray  color,  little 
lufltre,  and  nearly  opaque;  H.=4*5 ;  G.=2-495:  B.B.  ftises  only  on  the  thin  edges;  gives  dear 
beads  with  the  fluxes.    Two  analyses  by  How  afforded : 


Si 

£1 

iig 

Oa 

t. 

£[ 

74-16 

084 

<r. 

17-62 

0-53 

7-39=100-43. 

72*52 

1-24 

<r. 

1819 

0*61 

6-91=09*47. 

Probably  the  same  mineral  with  centrallassite  (p.  796),  impure  with  much  more  silica ;  or  it  is 
cbaloedony,  impure  with  centrallassite.    The  name  alludes  to  the  color. 

DoitKTKiTK  (37,  p.  86).  Occurs  in  the  mountain  of  Paraoatas,  between  Cuatzamala  and 
Tlachapa. 

BNAnaiTB  (132,  p.  107).  Occurs,  according  to  B.  W.  Root  (Am.  J.  ScL,  H  xlv-X  at  the  Monnnij 
i^Ziax  mine,  Alpine  Co.,  Cal.,  both  massive  and  in  small,  brilliant,  black  crystals,  associated  with 
/vvrite,  quartz,  and  menaccanite.  H.=4;  G.=4-34.  Mean  of  two  analyses,  S  81*66,  As  13  7u, 
Sl>  6<)3,  Fe.  with  trace  ti,  0-72,  Cu  45-95,  Si  1*08=99-14. 

li^RLANiTE.  Krian  BreiUi.  Handb.,  606.  Supposed  to  be  a  rock. 

BUOAIRITB  (42,  p  39).    According  to  A.  K  Nordenskiuld  ((Efv.  Ak.  Stockholm,  1866.  861,  to 
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J.  pr.  Ch.,  cii.  456),  this  species  occurs  in  opaque  silver-white  to  lead-gray  grains  in  part  disfeod 
natod  in  serpentine,  sometimes  with  indications  of  cubic  or  octahedral  planea  H.=2'6;  G.s 
7  -48 — 7  -5  J .    Analyses  : 

Se  Cu  Ag  Fe         Tl 

1.        24-86         42-57         035         Ur. 

2.  32-01         2583         44-21         036         tr. 

agreeing  with  the  formula  (6u,  Ag)  Se  or  €u  Se  +  Ag  Se. 

Domeyko  has  examined  the  selenids  fVom  Cacheuta  in  the  province  of  Mendosa,  Chili  (C  R, 
Iziii.  1004),  and  considers  them  to  consist  of  mixtures  or  combinations  of  three  selenids  :  (A)  A 
compound  analogous  to  eucairite ;  (B)  a  selenid  of  cobalt  and  iron ;  and  (C)  a  selenid  of  lead. 
Analyses : 


Se 

Ag 

Cu 

Fe 

Co 

Pb 

i»bC    Gangue 

1. 

80  00 

2100 

1-80 

2-20 

(»-70 

43-60 

=99-2. 

2. 

22-40 

20  85 

12-91 

810 

1-26 

6-80 

82-«8      =100. 

3. 

3080 

9-80 

10-20 

1-20 

2-80 

8710 

tt-6         =98-4. 

4. 

3-73 

13-80 

8-35 

1-97 

21-30 

16-25       7-40= . 

5. 

2:r60 

— . 

0-8U 

57-80 

10-90       3-.')0=98-6. 

No.  1  had  a  bright  bluish-gray  color  and  metallic  lustre,  was  somewhat  porous,  and  occurred 
with  silicate  ot  copper  and  carbonate  of  lead,  which  last  was  separated  before  analysis.  G.= 
6  8.  No.  2  was  similar.  In  3  and  4  the  silver  is  partly  replaced  by  copper.  No  5  is  almost  pure 
selenid  of  lead.     G.=7-0. 

Gaxo^iatitb  Brcithj  Char.,  106,  1832.  (Gansekothigerz  Germ,,  Goose-dung  Ore,  Chenooopro- 
lite.  Danoj  Min..  Ist  ed.,  216,  1837  )  The  maierial  thus  named  is  in  pan  an  impure  irou-sintor, 
coiitaiuing  some  oxyd  of  cobalt,  eta  That  of  J»«chim8thal  is  a  yellowish  incnistation.  occurriog 
with  smaltiua  That  of  Andreasberg  is  a  mixture  of  oxyds  of  antimony,  arsenic,  and  iron,  with  a 
little  arsenous  acid  (^Uamm.  Min.  CIl,  993). 

GBRSDORFnTB  (86,  p.  72).  Analyses  of  gersdorffite,  having  G.=5  49— 5-65.  from  Craigmulr 
mine.  Loch  Fyne,  Scotland,  by  D.  Forbes  (Phil.  Mag,  IV.  xxxv.  181,  1868) : 

S  As        Ni        Co        Fe       Mn    Cu     Mg    InsoL 

2001     84-45     21-59     6-82     1812     0-33     ir.     0-6rt     2-71=99-19. 
19-75     ;i5'84     23-16     664     11-02     033     ir.     U  66     2  6o=10u. 

riEOMYRiciTM  (797,  p.  739).  The  author  learns  further  from  L.  Lesquereux (March  4,  1868)  that, 
as  existing  species  of  tlip  families  PopulWj  MyriccL,  and  iMarus  are  wax-bearing,  wax  may  have  been 
afforded  to  the  Gesterwitz  beds  by  the  species,  now  fos!«il  in  that  basin,  Cinnamomuin  Ifossindsa- 
Usri  Heer,  Gautiera  Hgniiuin  Web.,  Launis  primigenia  end  L.  Lavages  Heer,  and  species  of  SuhM' 
fras ;  and,  as  (Jeraiopeialum  myricinum  of  de  la  llarpe  is  probably  a  Myrica.  this  also  may  have 
l)cen  one  of  the  wax-yielding  species  of  the  era  And  nlthoujrh  no  Populus  has  yet  been  identified 
from  the  basin,  species  are  common  in  the  Tertiary  of  other  parts  of  Europe  and  of  America,  and 
plants  of  the  genus  probably  contributed  largely  towards  these  liguittc  beds. 

GiLBERTiTE  Thom.,  Min..  1,  286.  Perhaps  an  impure  kaolinite  Whitish  and  siUcy;  H.=2-75: 
G.  =  2  65.  Lehunt  obtained  (1.  a)  Si  4515,  *1  4011,  Jf-^  2-48,  Mg  1*90,  Oa  4-l7,  fl  4-J5.  From 
Uie  lo Je  of  Stonagwyn,  near  St  Austle,  Cornwall 

GiSMOXDiTE  (372,  p.  418).  Vom  Rath  mentions  Frauenberg,  near  Fulda,  as  a  new  locality  of 
this  rare  mineroL  He  speaks  of  the  form  as  a  tetragonal  octahedron,  and  obtained  for  the  angle 
between  two  planes  over  a  basal  angle  6  T  3i',  OT  4',  which  gives  for  the  terminal  edge  118°  56f, 
1 1 8"  .'>6'.    The  crystals  are  in  druses  in  basalt  with  phlllipsite. 

Glaucodot  (Or>,  p.  80).  Occurs,  according  to  TschermaV  (Ber.  Ak.  Wien,  xv.  1867)  and  v. 
Kobell  (J.  pr.  Ch.  cii  409),  at  Hakansbo  in  Sweden.  The  crystals  have  the  new  plane  2-1 
Basal  cleavage  less  perfect  than  in  the  Chilian  variety.    G. =5-973,  Tsch. ;  5*96,  v.  K.  Analyses 


As 

S 

Co           Ni 

Fe 

Si 

1. 

44-08 

19-80 

IG-O.i 

19-34 

— =09-23  E.  Ludvvig. 

2. 

44-30 

19-86 

15-Ou         0-80 

190i 

U-98=1U0  V.  Kobell. 
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Gold  (1,  p.  S).  Gold  occurs  in  copper  pyrites  in  the  region  of  6!ack  Bay,  on  the  north 
shore  of  Lake  Superiori  between  Neepigoo  and  Thunder  fiay,  us  observed  by  Chapmai^  and  silver 
in  the  galeuite  of  the  same  veins.  The  rocks,  Chapman  remarks,  are  not  Laureutian  or  Azoic, 
altliough  metamorphic,  but  altered  Silurian,  or  *'  identical  in  general  age  witli  the  gold-bearing 
rocks  of  eastern  Canada  and  Nova  Scotia." 

D.  Forbes  has  published  analyses  of  Welsh  goldlFhiL  Mag.,  lY.  zzxiv.  340): 


Au 

Ag 

Fe 

Quartz. 

1.  Clogan 

9016 

9-26 

^, 

0  32,  Ou  <r.=99-74. 

2.      ** 

89b8 

9-24 

tr. 

0-74=99-8l. 

8.  Mawddach  R. 

84-89 

13-99 

034 

0-4.S,  Cii  <r. =99-65. 

NoA.  I  and  2  were  from  a  quartz  vein,  associated  with  tetradymite,  pyritc,  chalcopyrite,  galenita 
chlorite,  calcite,  dolomite,  ankerite?  siderite,  and  barite.  G.  of  1  =  17"2G.  No.  3  was  stream  gola 
associated  with  menaecanite.    G. = 1 5*79. 

Gold  from  the  Stanislaus  mine,  CaL,  gave  Genth  Au  88*68,  Ag  1 1*37  (Am.  J.  Sci.,  U.  zlv.  31). 

Uabxotome  (390,  p.  439).  Desdoizeauz  has  subjected  crystals  of  the  morvenite  variety  to  a 
new  examination  (L'Institut,  1868,  85),  and  finds  that  they  are  optic:illy  matioclinic  instead  of 
orthcrhombic ;  and  observes,  consequently,  that  they  are  not  hemihedral  as  suggested  by  Gadolin, 
and  as  stated  on  p.  440. 

Hematite  (180,  p.  140).  New  forms  of  crystals  of  hematite  from  Keswick,  Cumberland,  and 
fh>m  Elba,  have  been  described  by  Hessenberg  (Min.  Not,  No  8),  adding  the  new  planes  i,  -^, 
from  the  former,  and  i^  and  -f  from  the  latter. 

Hessite  (58,  p.  50).  Analyses  of  hessite  from  the  Stanislaus  mine  by  F.  A.  Genth  (Am.  J.  ScL, 
IL  xlv.  311,  1868): 


Te 

Au 

Ag 

Pb 

Ni 

44  46 

8*28 

46-84 

165 

4-7 1-100-43. 

[39-64] 

322 

65-60 

1-54=100. 

In  No.  1,  7*21  p.  c  of  impurity  are  excluded,  of  which  4*22  was  free  gold  and  the  balance 
quartz;  and  in  No.  2,  28*60  p.  c.  including  6  p.  c  froe  gold.  Genth  oonciudes  that  the  mineral 
is  a  mixture  of  hessite  with  altaite  and  his  new  species  melonite  (Ni*  Tea) ;  anal  1  giving  78*11 
hessite,  2*67  altaite,  and  20*03  melonite,  while  2  has  92*82  hessite  and  6-55  melonite. 

Htdrobuchoi^tfe  of  Thomson.  Thomson  obtained  (3fin.,  u  237)  Si  41*85  $1  49-55,  tL  4'86, 
gypsum  3  12=98-87.     Probably  from  Sardinia. 

HuTSSENiTE.  Eisenstas«furtit  Huyssen^  Berggoist,  x.  67;  1865,  Jahrb.  Min.  1865,  829:  Stass- 
furiit  Biitchof,  lb.;  Uuyssenite  Dana.  (597 A)  This  borate,  briefiy  alluded  to  on  page  596, 
appears  to  be  a  distinct  species,  and  has  the  following  characters  : 

Massive,  and  in  nodular  concretionary  forms.  G.=2-78 ;  but  alter  removal  of  mixed  chloridi*, 
3'o9.     Lustre  feeble.     Color  greenish- gray,  becoming  yellow  on  exposure,  from  the  iron  present 

Composition  according  to  Biachof :  Mg'BMO-86,  f'e'B*  50-U6,  MgCl  9*59=  100,  corresponding 
to  the  formula  (*  Mg  +  ^  f'e)*  13^ 

Occurs  at  tbe  salt  mine  of  Stassfurt,  with  stassfurtite,  which  it  much  resembles ;  its  nodules 
contain  usually  a  nucleus  of  common  salt,  while  those  of  stassfurtite  have  one  of  red  caruallite. 

Hyalophanb  (313,  p.  346).  An  analysis  of  this  mineral  from  Binnenthal  gave  T.  Petersen 
(Jaliresb.   186ii,  9^8-  Si  51-84,  ^1  22-u8,  MgO-lO,  0aX)*65,  Ba  14*82,  ]&,  >ira  [1003],  fl  0*48=100. 

HifDRosiLicrrE  v.Waft^  Vulk.  Gest,  305.  (349 A.)  An  amorphous  substance  or  crust  from 
Palagonia  and  Aci  Castello,  Sicily,  which  afforded  v.  Waltershansen  Si  44*90,  iJfg  4*60,  Ca  33*82, 
Nn  -2-11,  K  1-86,  ti  13-21=100;  and  another  variety,  Si  43-31,  *1  3*14,  Mg  8*66,  Oa  28-70,  iffa^ 
1-70,  fi  14  48=100.     Corresponds  nearly  to  the  lormu^  flSi-f-H. 

HYDEOTALorrB  (214,  p.  179).  E.  W.  Root  has  obtained  (priv.  oontrib.)  for  houghite  front 
Somerville,  N.  Y. ;  • 

Xl  Mg            tL           C  Insol. 

1.  21*90  3107         30*66         6-91  8  89=99  42. 

2.  21-61  31'52         S0*.55         6-88  9-15=99-71. 
Mean      21*76  81**24        3o-60        689  9*02=99-50. 
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The  in8olnble  in  No.  2  consiBted  of  4*43  Si  and  4*86  ondeoomposed  mica,  eta  The  reniltf 
accord  closely  with  those  ot  Johnson. 

HTPaz\NTHiTE  Rowwiy,  Ed.  N.  PhiL  J.,  II.  iL  308,  1855;  Sienna  Earth.  A  brownish- 
yellow  ferruginous  day  or  ochre,  probably  only  clayey  yellow  odire.  G.=3*46.  Analyiii 
obtained  Si  11*14,  £l  9*47,  Fe  6A*35,  Ca  0*53,  Mg  0*03,  ti  1;SD0=99'52. 

jAiresoNiTE  (112,  p.  90).  Jamesonite  fVom  Eusebi  vein,  Przibram,  Bohemia  (▼.  Z^pharovidi, 
Ber.  Ak.  Wion,  Ivl  June,  1867),  afforded  R.  Hehnhacker  8  20*2],  Sb  30*81,  As  ir^  Pb  47*15,  Ee 
1*36=99*54. 

Occurs  in  fine  fibrous  plates  and  lenticular  masses  in  granular  galenite. 

809.  Jaulingite.  Pt.  of  Jaulingite  v,  Zqf^harvvich,  Ber.  Ak.  Wien,  zyI  866,  1855.  Amor- 
phous, resin-like.  Brownish-yellow.  Brittle.  At  oO^C.  softens,  70°G.  hquid.  Easily  soluble 
in  alcohol  and  ether.  Aromatic  odor  when  heated.  Ratio  for  ^,  H,  0=39  :  6o  :  4^=^««H««ei, 
Ragsky,  who  obtained  {i)  0  7797,  H  10*14^  0  11*89=100.  Not  soluble  in  a  carbonated  alkali, 
and  scarcely  at  all  in  a  potash  solution.  The  above  was  dissolved  out  of  a  resin  (called  Jauliugite 
by  y.  Z.,  because  occurring  at  the  Jauliug,  niBar  St  Viet,  in  Lower  Austria)  by  means  of  sulphid 
of  carbon.  The  resin  sooiewhat  resembles  amber,  is  hyacinth-red,  translucent  in  thin  spliateis, 
may  be  rubbed  to  a  yellow  powder  between  the  fingers,  and  has  BL=2*5,  G.=lii98— 1*111. 

813  A  A  Beta-jauiingite  was  obtained  firom  the  residue,  after  the  treatment  with  sulphid  of  car- 
bon, by  the  action  of  ether.  Color  brownish-yellow.  Softens  at  185°  C,  and  becomes  liquid  at 
lOu"".  Dissolves  easily  in  alcohol  and  ether,  but  not  in  calrbonated  alkali  or  sulphid  of  carbon. 
RaUo  fore,  H,  e=40  :  53^  :  8J;  or  18  :  24  :  4,  Ragsky,  who  obtamed  (^)  C  70*90,  H  7*9x,  0  2li'r 
=100.  It  contains  double  the  oxygen  of  the  precediug,  with  less,  proportionally,  of  hydrogen. 
The  ratio  is  nearest  to  that  of  guyaquilUte  (Na  813). 

KiRWANiTK  Thom.j  Min.,  i.  378,  1836.  A  fibrous,  green,  chlorite-like  mineral  fVom  the  basalt  of 
the  K.K  coast  of  Ireland.  R.  D.  Thomson  found  in  it  (1  c.)  Si  40*5,  oltl  1 1-41,  ^e  23*91,  Oa  19-78^ 
fl  4*35=99  96. 

Lekdbite  Thorn,    A  mixture  of  Ca  S  7 1  '9,  Ba  5  28*1,  from  near  Leeds. 

Lesletite  /.  Lea,  Proc.  Ac.  Philad.,  1867,  44.  A  soft  fibrous  mineral  found  near  XJnionville, 
Pa.,  on  corundum,  yet  undescribed,  and  not  proved  to  be  a  new  upedea. 

MAaNETiTE  (186,  p.  140).  A  niccoli/erow  magnetite  occurs,  according  to  Petersen  (Jahrb.  Mio. 
1867,  836),  north  of  Pregratten  in  the  eastern  Alps.  He  obtained  for  one  specimen,  on  analysis, 
fPe  68-92,  *e  29*82,  Nl  176,  »n,  €r,  ft  <r.=100. 

Mascasitb  (90,  p.  75).  C.  M6ne  has  observed  that  the  pyrites  of  unaltered  sedimentaiy 
beds  is  mostly  inarcasite,  while  that  of  metamorphic  rocks  *is  pyrite  (C.  R ,  Ixiv.  867).  The  follow- 
ing analyses  are  by  him : 


—^ 

a. 

S 

Fe 

Si 

£1 

tL  Organ. 

1. 

Champagne 

4*1759 

(l)4«-* 

40-9 

8*4 

1-7 

2*1     —=99-5. 

2. 

Ain 

4-1822 

(J)  48*2 

42*0 

5-8 

1*4 

1*4    0-3,  Oa  0*7=99*8. 

3. 

Bauregard,  etc 

4*2066 

(«50*7 

44-0 

8-2 

0*6 

0*9    01,  Ca  0*2=99*7, 

4. 

Creusot 

4*1809 

(i^)49*l 

325 

5*9 

09 

0*9    0*3=99-6. 

5. 

St.  Etienne 

4*1803 

(f)48*6 

42*3 

6*6 

10 

0-7     0*S=99*4. 

6. 

Oise  and  Aisne 

4*1770 

(3)44*9 

88*9 

11-3 

2*4 

1-7     0-8=99*5. 

AnaL  1  of  nodules;  2,  from  the  oolite  ore  beds  of  Villebois  and  Serridres;  8,  from  ammonites, 
from  Bauregard,  Mazenay,  and  Laverpilliere ;  4,  5,  from  the  coal-beds ;  6,  bituminous  pyrites. 

Melantehite  (664,  p.  646).  An  impure  sulphate  of  iron,  apparently  a  mixture  of  melanterite 
and  a  sulphate  of  the  sesquioxyd  (as  remarked  by  Kenngott,  Ueb.  1865),  flt>m  Bourlx)ule,  in  the 
Dept.  of  Puy  de  Dome,  Franc*,  has  been  named  Bowboulite  by  Lefort  (C.  R.,  1862,  It.  949,  Jahrh 
Min.  1863,  588).  Derived  apparently  from  the  alteration  of  maroasite.  Lefort's  ULsljau 
obtained: 

g  Fe  te  fi 

38*04  5*08  1608  40*80=100. 

87-55  8*71  13-83  39*91=100. 

85*22  8*25  1299  48-54=100. 

It  It  a  (Hable  greenish  substance,  partly  soluble  in  water  and  partly  in  acidi. 
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MKLOimx  F.  A.  Genth,  Am:  J.  Sci.,  II.  zlr.  313,  1868.  (lOOA,  Appendix  to  Sidphids,  eta)  A 
new  tellariura  mineral  from  among  the  ores  of  the  Stanislaus  mine.  Form  hexagoutU,  with  eminent 
basal  cleavage.  Generally  in  indistinct  granular  and  foliated  parlldes.  Lustre  metallic ;  color 
reddish-white,  rarely  tarnished  brown ;  streak  dark  gray. 

Composition  Ni,  Te,=Te  76'49,  Ni  23*51  =  10o.  An  analysis  afforded  Te  7343,  Ag  408,  Fc 
0*72,  Ni  20  98=99*il;  the  nickel  contained  a  minute  trace  of  cobalt  B.B.  in  the  open  tube 
gives  a  sublimate  fusing  to  colorless  drops,  leaving  a  gray  mass ;  on  charcoal  burns  with  a  bluish 
iame,  giving  a  white  volatile  coating,  and  a  greenish-gray  residue ;  in  H.F.  with  soda  a  gray 
powder  of  magnetic  metallic  nickel  Soluble  in  nitric  acid,  giving  a  green  color,  and  on  evapora- 
tion yielding  a  white  crystalline  powder  of  tellurous  acid. 

Genth  considers  the  analysis  to  correspond  to  6*60  p.  c.  hessite,  IIY  altaite,  2  29  native  tel- 
lurium, and  89' io  melonite,  which  he  assumes  to  have  the  composition  Nia  Tea,  although  he 
ofoserves  that  the  hexagonal  form  would  better  agree  with  the  formula  Ni  Te.  But  the  latter 
view  would  require  that  over  one-third  of  the  mixture  should  be  native  tellurium,  which  he 
thinks  scarcely  probable,  as  the  material  for  analysis,  when  examined  by  a  strong  magnifier, 
showed  a  small  quantity  of  dark  colored  hessite,  but  every  other  particle  had  a  reddish  hue, 
without  the  slightest  admixture  apparently  of  any  grayish-white  mineral. 

Menaocanitb  (181,  p.  143).  A  variety  of  thia  species,  flrom  the  basalt  of  Turner's  Hill  quarry, 
Staffordshire,  gave  D.  Forbes  (Phil  Mag.,  IV.  xxxiv.  347 X  after  excluding  sUlcates  and  insoluble, 
ti  34-28,  aPe  65  72;  G.=4-69. 

Mica  Gboup.  A  micaceous  mineral  has  been  named  ffdvetan  by  R.  T.  Simmler  (his  Petraa,  9, 
Keimg.  Ueb.  1865, 135,  1868),  but  without  a  determination  of  its  composition  or  exact  relations  to 
other  species.  It  forms  part  of  a  schist  and  quartzite  in  the  gneiss  formation  (Alpinyte)  of  the  Alps. 
H.=3— 3*5;  G.=2  77—303;  lustre  pearly  or  waxy;  color  gray  to  whitish,  reddish,  greenish, 
violet,  and  copper-red ;  streak  grayish-white  to  reddish.  In  the  closed  tube  yields  little  or  no 
water.  B.B.  fuses  with  difficulty  on  the  edges ;  the  borax  pearl  is  colorless  when  cold.  Not 
attacked  by  hot  acids.  Stated  to  consist  probably  of  silica,  alumina,  lime,  magnesia,  and  protoxyd 
of  iron. 

A  micaceous  mineral  from  Chester  Co.,  Pa.,  has  been  named  PaMersonite  by  I.  Lea  (Proc.  Ac. 
Philad,  1867,  45),  but  without  the  mention  of  its  distinctive  characters. 

MoNTAKiTE  (711,  p.  668).  Dr.  Ctenth  has  detected  this  tellurate  with  the  tetradymite  of  David- 
son Co.,  N.  C.  (AnL  J.  Sci.,  II.  xlv.  319),  two  analyses  affording: 

r3-47] 
[2-80] 

Genth  remarks  that  it  is  still  doubtful  whether  the  mineral  contains  1  or  2  atoms  of  water. 

MnscoYiTE  (294,  p.  309).  New  analyses  of  this  species,  with  an  extended  discussion  of  the 
chemical  composition  of  the  different  kinds  of  mica,  have  been  published  by  Rammelsberg  in  ZS. 
G.,  xix.  400  : 

§i         *1  Pe  *e  ftn     Mg  *a  t  P        tt 

1.  Uton,  Sweden       4575  35-48  ISB  0*52    042  1*58  10-36  1-32  2-60=99-79. 

2.  E&ston,  Pa.            46*74  3510  4-00  I'fiS 080 9-63  1-05  3-36=102  21. 

3.  OoBhen,  Mass.      47  02  36-83  0-51  105     0-26  0-30*  9*80  0*52  3-90=100-19. 

4.  Aschaffenburg      4T-69  88-07  3-07  2*02  l-78«»  9*70  019  3-66=101-13. 

5.  Bengal                   47-89  35-56  2  79  0-53«0-96  0  88  9-53  0-46  4-11=102  16. 

*  With  llthU.  ^  With  manganeae.  *  With  lime. 

No.  1,  G.=2-836,  optio^ucial  angle  72'— 73*,  Senarmont;  2,  G.=2-904,  optic-axial  angle  64-8' 
Quincke;  3,  G.=2-859,  optic-axial  angle  75"— 76",  DescL;  4,  G.=2-911,  optic-axial  angle  679% 
Qnircke;  Bengal,  G.=2'8:^7,  optic-axial  angle  66  1". 

The  mineral  from  Easton  is  evidently  not  the  silvery  mica  referred  on  p.  807  to  biotito, 
the  optical  angle  of  which,  according  to  both  Grailich  and  Blake,  is  less  than  2". 

Mica  from  Eoyalston,  Mass.,  afforded  T.  Petersen  (Jahresb.  1866,  928,  1868)  Si  4603,  £132-10, 
Fe  6-85,  litn  2-48,  Mg  0-28,  Oa  0*90,  fi:  11-20=99  79;  G.=2-947. 

Nephute.    Kastner  has  analyzed  an  aluminous  jade  or  nephrite  from  China  (Grehlen*8  J.,  iL 
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Te 

Bi 

1. 

25-46 

68-78 

2. 

23-90 

71-90 

Cu 

Fe 

104 

1-26=100. 

108 

0-32=100. 

gi 

3tl 

Pe 

fig 

1. 

China 

5050 

10-00 

6-50 

81-00 

2. 

N.  Zealand 

6301 

10-83 

7-18 

14-50 

3. 

it 

6601 

13-6tt 

8-52 

21-62 
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459X  differiiig  from  those  of  pp.  23*7,  290,  292 ;  and  Melchior  and  Meyer  (Ber.  A V.  Wiei,  ifix 
475)  a  kind  from  New  Zealand.    Both  are  infusible,  or  nearly  so.    They  obtained : 

Ca  £  fl 

2-75,  <5r  0-05  Kastner- 

12-40         0-97         1-11  =  100-00  M.  &  M. 

1-42         6-(i4= 100-27  M.  k  M. 

For  2.  0.  ratio  for  ft.  fi,  8i,  9-6  :  72  :  27  6 ;  for  3,  8*9  :  74  :  28-6.  Nos.  2  and  3,  as  described 
by  Hochstetter  (L  c),  are  somewhat  slaty,  and  are  hardest  on  the  transverse  surfaces  of  fracture. 
In  No.  2,  H. =5— 6-6;  in  another,  3'5— 5.  G.=2-6l.  Itiscalled  ton^ttrotbytheNewZealanden 
B.B.  thinnest  splinters  infusible,  but  becomes  white  and  opaque.  In  No.  8,  H.=5-5— 6  5;  on  a 
polished  cross  face,  7.  G.=3*02.  B.B.  fuses  with  great  difficulty,  becomes  discolored  and  opaque. 
This  variety  contains  much  water. 

These  minerals  are  probably  mere  mixtures,  as  may  well  be  true  of  such  massive  substaoce-a. 
For  non-aluminous  jade  or  nephrite,  see  p.  237. 

0RTH0CLA8B  (316,  p.  352).  The  twin  crystals  of  orthodase  from  Carlsbad,  Bohemia,  afforded 
Rammelsberg  and  Bulk  (ZS.  G.,  zviil.  393) : 


& 

^1 

Pe 

*g 

Ca 

:6a 

*a 

± 

1.  White 

G.=2-573 

6302 

18-28 

014 

—^^ 

0-48 

2-41 

15-67=100  Ramm. 

2.  Heddish 

G.=255 

6523 

18-26 

0-27 



ir. 

1-45 

14-66=99-87  C.  Bult 

White  feldspar  from  Royalston^  Mass.,  gave  T.  Petersen  (Jahresb.  1866,  927,  1868)  Si  65-79, 
Xl  17-46,  Fe  ir.,  flg  /r.,  Ca  0-59,  Na  5'21,  K  14-26,  fi  0*37  =  100-98.     G.=2-631. 

Palagonttb  (425,  p.  483).  Von  Wartha  found  in  the  palagonite  of  the  basaltic  tufa  of  Battina, 
in  Baranyer  Comitat  (Hungary)  (Verb.  (Jr.  Reichs.  18«7,  210^  §i  26-99,  51  11-09,  Pe  8-4S,  & 
12-69,  Mg  2-29,  Sr  103,  Na  (r63,  ti  1-07,  ti  1109,  C  7-70,  phosphate  of  lime  097,  insolubte 
residue  16-81  =  99-89.  Excluding  the,  residue,  jphosphate  of  lime  and  carbonic  acid,  with  its 
equivalent  of  lime,  the  results  become  Si  41-78,  il  1717,  Pe  1305,  Oa  4*47  Big  3-55,  Sr  019,  K 
1-66,  Na  (>-97,  S  17-16=100*00,  corresponding  very  well  with  the  composition  of  palagonite  from 
other  localities. 

Plaqioclase.  Breithaupt's  name  for  the  group  of  tridinic  feldspars,  the  two  prominent  dear- 
age  directions  in  which  are  oblique  to  one  another,  nXayioi  signifying  oblique. 

Plombibrite  Daubree,  C.  R.,  xlvi.  1088,  1868,  Ann.  d.  M.,  V.  liii.  244.  (340 A.)  A  gelatinous 
substance  which  hardens  in  the  open  air,  formed  from  the  thermal  Tvaters  of  Plombieieti.  it 
becomes,  on  hardening,  opaque  snow-wliite.  It  afforded,  after  drying  at  lOCO.,  St  40*6,  il  13, 
6a  34-1,  ti  2.s-2=99  2,  corresponding  to  Oa  SiH-2  fl^,  a  hydrated  silicate  of  lime. 

Chabazite  and  apophyllite  in  fine  crystals  are  other  results  of  the  action  of  the  waters  of  Flom- 
bieres  on  the  brick  and  mortar  of  an  old  Roman  aqueduct,  besides  hyalite,  aragonite,  and  perhapa 
.soolecite  and  harmotome. 

Ptbite  (75,  p.  62).  The  pyrite  associated  with  the  niccoliferous  pyrrhotite  of  Inverary,  Soot* 
land,  gave  D.  Forbes  (PhU.  Mag.,  IV.  xxxv.  178)  8  49-82,  Fe  45-73,  Ni  1-99,  CJo  124,  Cu  1*18, 
insoluble  0-06=99-52  ;  G.=4-93.  Forbes  says  that,  in  the  examination  of  several  hundred 
specimens  of  pyrite  and  pyrrhotite  from  different  localities,  nickel  is  rarely  found  in  pyrite,  while 
often  present  in  pyrrhotite ;  on  the  contrary,  cobalt  is  rather  oonmion  in  pyrite,  and,  compared 
with  nickel,  in  quite  small  quantity  in  pyrrhotite. 

Analyses  of  pyrite  from  different  French  localities  by  0.  Mdne  (0.  R.,  1x1  v.  870) : 


G. 

S 

Pe 

Si 

£1 

ft 

1.  Chessy  and  St.  Bel 

4-6206 

(1)46  6 

39-3 

10-0 

3-8 

0-2=99-8. 

2.  Lavoulte 

4-7712 

(«48-7 

429 

7  0 

0-8 

01,  Ca  0-8=99-8. 

3.  AUcvard 

4-7500 

48-5 

42-1 

65 

20 

0-4=99-5. 

4.  Aude 

47428 

49-1 

43-5 

6-0 

1-0 

0-2=99-a 

5.  Elba 

4-8008 

52-2 

43-5 

4-0 

0-1 

=99-8. 

6.  Conflens 

4-8102 

52-4 

481 

8-5 

0-7 

0-2=99-9. 

7.  AUier 

4*8083 

52-7 

44-2 

2-6 

— 

0-2=99'6L 

8.  Gard 

4-7318 

(1)48-5 

40-5 

8-7 

1-7 

0'3=9»-1. 
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MSne  observes  that  the  pyrites  of  unaltered  sedimentary  rocks  is  mo6t1y  marcasUe, 

Pyromelanb  C.  U,  Shepard^  Am.  J.  Set.,  II.  ixii.  96, 1856,  Min.,  253,  1857.  In  angular  graina 
from  the  gold-washingfl  of  McDowell  Co.,  N.  G.  H.=6-5;  O  =3'87;  lustre  resinous;  color  red- 
dish to  yellowish-brown  and  black ;  subtranslucent  B.B.  infusible,  but  becomes  black  and  opaque 
(whenoe  the  name) ;  soluble  m  the  fluxes,  giving  reactions  of  titanic  add  and  iron.  Stated  to  be 
"  essentially  a  titanate  of  alumina  and  iron  with  traces  of  lime  and  gluclna,''  and  "  may  contain 
zircouia  also  *' :  but  the  evidence  of  such  a  composition  is  not  g^ven.  Perhaps  a  variety  of  titan- 
ite. 

Pyboxene  (288,  p.  212).  An  analysis  of  malaoolite  fVom  Qefrees  (Fichtelgebirge)  afforded  K. 
HauHhofer-  (J.  pr.  Oh.,  cii.  36)  Si  64u0,  3tl  062,  t^  3  78,  An  0-27,  Mg  16-31,  Oa  25-4H=D9-6o. 
G. =3-285. 

For  an  article  on  the  constitution  of  aluminous  pyroxene  and  amphibole,  by  Rammelsberg,  see 
ZS.  Gr.  Ges.,  lix.  496 ;  and  a  word  on  the  formula,  by  the  author,  p.  794. 

(kmaanUe  is  a  whitish  pyroxene  rock^  as  stated  on  page  322.  It  was  called  scapolite  rock  by  Hitch- 
jock  (G.  Rep.  Mass.,  315,  1835,  869,  1841),  and  later  named  Canaamte  in  Alger's  Min.,  1844,  after 
an  analysis  (see  below)  by  S.  L.  Dana.  It  is  a  whitish  and  grayish-white  rock,  subcrystalline  in 
fracture,  with  H.=t>-d  and  G.='S'07,  and  constitutes  ridges  in  the  vicinity  of  Canaan,  Ct.  It  is 
overlam  oj  a  dolomite,  abounding  in  some  layers  in  crystals  of  whitish  pyroxene,  and  at  the  junc- 
tion is  much  mixed  witn  tae  dolomite.  Dr.  Daua  obtained  in  his  analysis  (Hitchcock's  Hep.,  569, 
1841): 

Si  53-37       il  10-38       fe  4-60       Ag  1-62       Oa  25-80       ii  4-00=99-67. 

A  specimen  has  been  recently  analyzed  by  B.  S.  Burton  (priv.  oontrib.),  with  the  following 
results,  showing  that  the  alumina  of  the  preceding  was  an  error : 

Si  61-80       Pe  1-60       Mg  1647       Oa  25*21       0  6-91       ft  0-89=100-88. 

The  5-91  carbonic  acid  corresponds  to  18-41  of  carbonate  of  lime  present  as  impurity.  Whether 
the  carbonate  is  a  result  of  alteration  or  not  is  yet  unascertained. 

Ptbbhotite  (68,  p.  58).  Analyses  of  niccoliferous  pyrrhotite  from  Inverarj  and  from  the  Craig* 
muir  mine,  Scotland,  by  D.  Forbes  (Phil.  Mag.,  IV.  xxxv.  174); 


S 

Pe 

Ni 

Co 

Cu 

InsoL 

1.  Inverary 

2.  Craigmuir 

87-50 
87-99 

49  97 
50-87 

11-17 
10-01 

ir, 
1-02 

ir. 
tr. 

0-24,  Mg  0-96=99-84. 
0-38,  As  0-04=100-31. 

G.  of  1=4*50;  2=4-602.  Forbes  suggests  that  there  may  be  two  definite  compounds  under 
niccoliferous  pyirhotite ;  one  with  the  formula  5  (Fe'  S'*)  +  Ni  S,  with  10-93  of  nickel,  and  one  16 
(Fe^  S^)  -r  Ni  S  with  4*10  nickel,  corresponding,  according  to  him,  with  many  analyses  of  pjrrrho- 
tite  from  a  wide  range  of  localities. 

QuABTZ  (231,  p.  189).    See  Tridymitb  and  Yestan  beyond. 

Refdanskitb  ffermann^  J.  pr.  Oh.,  cil  405.  (4 12  A.)  An  earthy  mineral  occurring  in  masses 
which  fall  to  powder  under  slight  pressure.  Adheres  to  the  tongue.  Color  dirty  grayish-green. 
G.=2-77.    Analysis : 

Si  32-10     XI  3-25      Fe  1215     ]Sri  18*83    Ag  11*50    fl  9*50     fin,  fii  fr.    Sand  13*00=99-83. 

Or,  excluding  the  sand,  fli  36*92,  Xl  3-73,  *e  18*97,  Si  2107,  Ag  13*22,  fl  10*92=99-83.  6. 
ratio  for  It,  §i,  H,  3  :  4  :  2,  the  same  as  in  serpentine,  of  which  this  species  may  be  considered  a 
niccoliferous  variety  (see  p.  464)^ 

KiGHifONDiTB.  Hypothetical  Phosphate.  The  substance  labelled  gibbsite  from  Richmond, 
Mass.,  in  which  Hermann  states  he  found  37  p.  c.  of  phosphoric  acid  (see  his  analysis  under  Gibb> 
site,  p.  178)  has  been  named  Ru^monditehy  Kenngoct  (Yierteljahrschr.  nat  Ges.  Zurich,  xi.  225). 

ScHEELiTB  (614,  p.  605).  Bammclsbcrg  has  measured  crystals  from  the  Eiesengebirge  (ZS.  G^ 
xix.  493),  and  deduced  the  same  dimensions  as  those  of  Dauber  given  on  p.  605  (Pogg.,  cvii.  272). 
The  crystals  are  unusually  fine,  some  of  them  being  an  inch  in  length.    They  are  found  at  KietH 
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berg  between  Gn>88-Auptt  and  tbe  Biesenbaude,  as  deecribed  by  Boemer  (ZS.  G^  zy.  60*7),  idxt 
also  gives  some  meaBurements  of  the  crystalS|  besides  a  particular  accoimt  of  tlie  geological  cha- 
racter of  the  regioD. 

Selbitb.  Lufleaures  Silber  (from  anal  by  Selb)  Widenmann,  Mid.,  689,  1794,  Lenz^  Min.,  95, 1794; 
Grausilberj  Carbonate  of  Silver ;  fife/ft,  Tasch.  Min.,  xi.  394,  1817  ;  Selbitflaid,  Handb..506,  lS4:i. 
A  grayish  ore,  made  a  carbonate  by  Selb,  its  discoverer,  in  1788,  at  the  mine  Wenzel  near  Wolfaeh. 
vith  the  composition  (Widenmann,  1.  c,  here  cited  from  Lenz,  1.  c.),  Carbonic  acid  12,  nxyd  of  sil- 
ver 7  2 -5,  antimony  15  2,  with  carbonic  add  and  oxyd  of  copper.  According  to  Walchner  (Mag. 
f.  Pbarm.,  xxv.  1)  it  is  only  a  mixture;  and,  according  to  Sandberger  (Jahrb.  Min,  1864,  221 1,  ouc 
of  Selb's  original  specimens,  under  the  lens,  proved  to  contain  within  earthy  argentite,  beside? 
-dolomite  and  silver,  and  all  parts  afforded  a  sulphur  reaction. 

Del  Bio  described  a  carbonate  of  silver  from  Beal  Catorce,  Mexico,  where  it  is  called  PlcUa  Azal 
(Gilb.  Ann.,  IxxL  11),  which  also  is  regarded  as  a  mixture. 

Serpentine  (411,  p  464).  An  analysis  of  the  dark  g^en  noble  serpentine  of  Newburyport, 
-Mass.,  gave  T.  Petersen  (Jahreab.  1866,  931,  1868)  Si  41*76,  %1  <r.,  Ii'e  4  06,  Mg  41-40,  E  i3  40 
=  luO-e2.     G.= 2-804. 

SiucATE  OF  Yttkia  Domour,  Flnstitut,  1868,  78.  H.=5— 6;  scratches  glass.  G.=4'391. 
Color  brown.  Probably  a  silicate  of  yttria.  B.B.  whitens,  but  Infusible.  Not  soluble  in  salt  of 
phosphorus.     Sulphuric  acid  heated  to  300*'C.  decomposes  it,  leaving  a  siliceous  residue. 

From  the  diamond  sands  of  Bahia,  Brazil 

Texobite  (Melaconite,  178,  p.  IB 6).  The  ienorite,  or  oxyd  of  copper  (CuO)  in  small  delicate 
folia,  occurring  at  Vesuvius,  possesses,  according  to  Maskelyno  (Bep.  Brit  Assoc.,  18C5,  33), 
double  refraction,  and  moreover  is  optically  biaxial.  This  author  also  states  that  there  are  two 
equal  cleavages  inclined  to  one  another  72**.  As  the  names  tenorite  and  melaoonite  were  giveo 
the  same  year,  and  tenorite  was  made  non-isometric  (hexagonal)  by  its  describer,  it  appears  to  be 
right  that  tenorite  should  be  sustained  for  the  above  mineral,  and  melaconite  be  left  for  the  isoQe- 
trie  kind,  if  any  such  proves  to  be  a  native  species.  That  there  is  an  isometric  form  of  this  Cu  0 
has  been  announced  by  Becquerel,  as  stated  on  p.  137.  Tenorite  may  have  the  form  aud  dimen- 
sions found  by  Jenssch  in  crystals  of  Cu  0  from  the  hearth  of  a  furnace  (1.  c),  or  those  approxi- 
mately of  brookite ;  and  this  would  place  it  near  brookiie  in  the  system,  under  the  chemical  for- 
mula -Gu  O-i  (analogous  to  that  of  brookite).  Having  this  place  in  the  arrangement  it  would  be 
numbered  198B. 

MeUiconiie  crystals  from  Cornwall,  collected  by  Mr.  Tailing,  have  been  deacribed  by  Maske- 

lyue  (1.  a)  as  monocUniCf  with  the  planes  0,  i-?,   /,    1,  -I,  6-i,   6-6,  and  0  a  1-1=80"  28'.    No 

measured  angles  are  g^ven,  but  only  the  deduced  dimensions.    They  have  basal  cleavage  eas)'. 

"The  crystals  are  often  twins,  and  the  composition-face  in  some  of  them  is  i-i.    EL  a  little  aboTs 

4  ;  G. =6*82527.    Church  has  ascertained  that  the  crystals  are  essentially  pure  Cu  O. 

It  would  appear,  according  to  these  observations,  that  this  oxyd  of  copper  is  trimorphous ;  and 
there  exists  a  doubt  whether  tenorite  may  not  have  this  oblique  form. 

Tbtbadtiote  (31,  p.  30).  F.  A.  Genth  has  analyzed  tetradyroite  fh>m  Higliland,  Montana  Ter- 
ritory, and  from  the  Phcenix  mine,  Cabarras  Co.,  N.  C,  as  follo¥rs  (Am.  J.  bd.,  II.  xlv.  317): 


Te 

Bi 

S           ¥b 

Cu 

Quarts. 

1.  Montana 

47-60 

60-43 

0-90 

0-78 =100-01 

2.  Phoenix  mine 

86-28 

67-70 

6-01   FeO'54 

0-41 

=99-94. 

No.  1  gives  the  ratio  of  Bi  and  Te  2  :  8,  like  the  tetradymite  fh)m  Fluvanna  Co.,  Va.,  and 
Bleld's  mine,  Ga.  No.  2  contains  a  amall  amount  of  pyrite,  leaving  4*40  p.  c.  sulphar  combined 
with  the  bismuth,  and  giving  the  ratio  of  S,  Te,  Bi=l  :  2  08  :  2=Bi*S»-h2  Bi*Tel 

Tetrahedbitb  (1 25,  p.  100).    The  following  are  new  analyses : 

1.  Mineral  from  the  Goodwin  mine  near  Prescott,  Arizona,  by  F.  A.  Qenth  (Am.  J.  ScL,II.xIr 
320). 

2.  An  argentiferous  variety  (fr^ibergite)  fh>m  the  Foxdale  mine,  Isle  of  Man,  by  B.  Forbes 
(Phil  Mag.,  lY.  xxxiv.  350),  who  calls  it  polytelita,  though  not  the  true  polytelite  of  GlodEer  (p. 
104),  by  whom  this  name  was  introduced ;  G.=4*97.  Forbes  mentions  a  similar  variety  from  the 
l^ddynglwadis  mine  in  N.  Wales. 

3.  Freibergite  fh)m  the  De  Soto  mine,  Star  City,  Nevada,  by  B.  &  Burton  (Ana.  J.  ScL,  IL  ilr 
820);  G.=5. 
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8         Sb  As  Cu       Fe  Zn  Ag  Pb 

1.  Arizona            26*97  24-G7  Ur,  38-16  105  6*23  3'21  =100*29  G«nth. 

2.  Isle  of  Man       27-48  24-85  —  2262  480  4(55  13*57  1-43,  quartz  0*34 =99 '74  Forbea. 

3.  Nevada             24*36  27*35  —  2740  4*27  2  31  14  59  .insoL  0-36=100  62  Burton. 

From  Na  1,  4*22  p.  a  of  quartz  ha^e  been  deducted. 

TiBJOjnaPB  (65,  p.  56).  Analysis  of  this  species  from  Charlotte  mine,  at  Glausthal  in  the 
liarz,  gave  T.  Petersen  (Jahresb.  1866,  919),  after  excluding  ozjd  of  iron  and  gangue,  Se  24*88/ 
S  0-20,  Hg  7516,  Pb  0*12=100-36.    G.=7  15. 

TiTANiTE  (329,  p.  383).  Hessenberg,  in  No.  8  of  his  Min.  Not  (1868X  describes  and  figures 
crystals  of  sphene  from  Zillerthal,  Greiseralp,  St.  Marcel  (greenovite),  SantorixL 

in  the  IctteriLg  on  the  figures,  pp.  383,  .S84,  and  in  the  accompanying  text,  the  mimua  symbola 
should  properly  (according  to  the  principle  on  p.  zzvii)  be  plus,  and  the  reverse. 

TwCHiTB,  Bklomtb.  The  name  Trichiie  (from  Boi^^  hair)  is  applied  by  Zirkol  (ZS.  G.,  xix.  744, 
IStii }  to  microscopic  capiUa/y  forms,  often  curved,  bent,  or  zigzag,  sometimes  steilately  aggregated, 
opaqae  ana  black  or  reddish-brown,  of  undetermined  nature,  which  he  detected  in  some  kinds  of 
glassy  or  semi-glassy  volcanic  looks ;  and  Behaiie  (ib.,  738)  to  microscopic  ocicu/ar  crystals  (whence 
tne  name,  from  p'cA6./},  a  medle),  colorless  and  transparent  The  trichite,  he  states,  is  not  pyrox- 
ene or  hornblende ;  the  belooite  may  be  a  feldspar. 

Tridymitb  Vom  Raih,  Vorgetr.  Ch.  Ges.  Bonn,  March  7,  1866,  pub.  in  1868  (copy  rec'd  from  v. 
B.,  May  8,  1868).  (231  A.)  Besides  the  two  well-known  forms  of  silica,  quartz  and  opal,  and  the 
two  problematical  forms  described  by  Jenzsch  (pp.  201,  and  below),  another  is  announced  by  7 
Bath  under  the  above  name. 

Trldymite  occurs  in  small  hexagonal  tables,  colorless  and  transparent,  which  are  usually  com- 
pound, and  mostly  of  three  individuals.  It  has  G.=2-2— 2*3,  or  the  low  specific  gravity  of  opa.'. 
instead  of  that  of  ordinary  quartz.  Vom  Bath  alludes  to  the  possibility  of  its  being  a  pseudo- 
morph  of  some  unknowu  mineral,  but  observes  that  it  has  the  double  refraction  of  a  substance 
optically  uniaxial  It  occurs  In  druses  m  a  volcanic  porphyry,  from  Cerro  St  Cristoval,  near 
Pachucha,  Mexico,  along  with  crystals  of  hematite  and  needles  of  a  goid-lustred  hornblende. 
Named  in  allusion  to  its  compound  forms  of  tliree  individuals,  or  trins^  from  r^iivito^. 

Uranophanb  Websky,  ZS.  G.,  v.  427,  1853,  xi  884.  (376B?)  Orthorhombic,  /A  /=146"  from 
I  h  i-x= i\)V  \  a  /nacrodome  of  about  90°.  Crystals  microscopic  acicular  six-sided  prisms  in 
druses,  containing  also  sometimes  crystals  of  torbernite.  Color  of  isolated  crystals  honey-yellow, 
of  masses  leek-green,  sometimes  blackish-green  from  mixture  with  uraninite.  Optically  ortho- 
rhombia  H.  below  3.  G.=2*6— 2  8;  2-78  of  a  specimen  not  wholly  pure.  Lustre  of  face  iri 
pearly,  elsewhere  vitreous. 

Analyses  by  Grundmann  (ZS.  G.,  xi  890) : 

Si      ^1        ^      Mg     Oa     £:      P 
1.     15*81    6-65  49-84   1*35  4  69   1*71   0*12 

a.     11*19   2-80  64-23   1-19   8*68   0*80  0-05 

Separating  the  sulphids  as  impurities  from  No.  1,  Websky  deduoes  the  0.  ratio  for  ^  £^  §i, 
^=1:5:4:6,  making  it  hence,  if  the  water  be  taken  as  accessory,  a  }-subsilicate ;  whence  the 
formula  (^  &'+ift)^i+3^.  The  specimen  for  the  second  analysis  contained  some  uraninite. 
Found  in  granite,  at  Kupferberg  in  Silesia. 

Valaitb.  V61ait  W,  Hdm?iacker,  Jahrb.  G.  Beichs,  xvii  210,  1867.  Crystallized.  Partly  in 
small  hexagonal  tables,  but  forms  not  distinct  Also  massiva  H.  below  1*5.  Lustre  shining. 
Color  pitch-black.  Streak  black.  Odor  aromatic  when  rubbed  between  the  fingers.  Fracture 
uneyciL 

Belongs  among  the  resins,  but  composition  undetermined.  B.B.  swells  to  more  than  10  times 
its  former  bulk,  and  becomes  a  light,  porous  mass,  which  in  a  higlier  heat  is  reduced  to  a  grayish 
ash. 

Occurs  in  thin  crusts  on  dolomite  and  calcite,  or  in  druses  of  small  crystals,  in  the  Bossitz-Osla- 
waner  Coal  formation,  Moravia.  It  is  associated  with  hatchettite,  and  the  same  bed  afibrds  som« 
mineral  oil 


fi 

Bi 

Sb 

Te 

Fe 

Pb 

Ou 

Ag     S 

1411 

1*78 

1*46 

0-43 

0*57 

0-29 

0-21 

0*11  1*66= 
99'74. 

12-19 

1-77 

1*86 

0-22 

0-89 

0*38 

6-24 

?  3*96= 
100-34. 
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Ybstan  Jenzach,  Pogg.,  cy.  320,  1858.  Quartz  under  a  tridinic  form,  acoording  to  Jenzsdiig 
observations.  The  augles  are  stated  to  be  only  approximative.  Two  of  them.  96  i**  and  13;*",  are 
very  near  H  A  H  and  Ka-R  in  ordinary  quartz;  G.=2  65— 2 '66,  as  in  quartz.  The  observa- 
tions need  confirmation.  The  crystals  here  referred  occur  mostly  in  melaphyre,  and  the  localitiec 
mentioned  are  mainly  in  Saxony  and  the  Thuringer  Wald. 

YOLGERITB  (229,  p.  188).  The  name  Volgeriie  was  given  by  the  author  (Min.,  142,  1854)  tc 
Volger's  mmeral,  for  whidi  Yolger  wrote  the  formula  adopted  as  that  of  the  species  on  pi  188 
The  African  mineral  analysed  by  Cumenge,  which  is  refened  on  the  same  page  to  Yolgerite, 
although  of  somewhat  doubtful  composition,  is  the  Cumengiie  of  Kenngott  (Min.,  29,  1863). 

Wasttb  J,  F.  Bahr^  Pogg.,  cxix.  572,  1863.  A  mineral  resembling  allanite,  of  a  brownish-blade 
color,  but  yellowish-brown  in  thin  splinters  and  powder,  with  traces  of  cleavage  in  one  directioo. 
According  to  a  qualitative  examination  by  Bahr,  it  contains  silica,  alumina,  yttria,  sesquioxyd  of 
iron,  cerium,  didymium,  calcium,  manganese,  lime,  alkali,  a  trace  of  uranium,  without  gludna, 
together  with  the  oxyd  of  a  now  metal  he  named  wasium  (afler  the  royal  family  of  Wasa,  Sweden  j: 
In  a  later  paper  (Ann.  Ch.  Pharm.,  cxxxii.  127),  Bahr  makes  this  oxyd  thoria.  Nickles  had  sug- 
gested previously  that  it  might  be  impure  cerium. 

From  Bonsholm,  an  island  near  Stockholm.    The  relations  of  the  mineral  remain  doubtful 

WsRNBRiTB  (299,  p.  320).  The  pink  scapolite  of  Bolton,  Mass.,  yielded  T.  Petersen  (Jahieslx 
1866,  928,  1868)  Si  48-34,  3tl  29*09,  Ca  15-40,  Na,  with  a  little  Z  [6-66J,  fi  0-62=100.  G.= 
2*719.    The  analysis  agrees  very  closely  with  that  by  Wolff  (p.  320). 

W5HLEBITB  (265,  p.  261).  According  to  new  optical  investigations  by  De8d(^zeanx  (Linstitut, 
1868,  85),  wohlerite  crystals  are  monodlnlc  instead  of  orthorhombia 

ZoiSiTE  (280,  p.  290).  Damour  (O.R.,  Ixiii.  1038)  found  on  analysis  of  an  ancient  stone  implement 
from  Neuohatel  a  composition  corresponding  to  that  oi  aavMwriUy  Si  50*69,  £l  25*65,  l^e  2*50,  Mg 
0-76,  Oa  10  6t,  ]?fa  464,  ign.  0-30=:100*15.     G.=3*20— 3*43. 

A  zoisite  from  Pmzgau  has  part  of  the  alumina  repkced  by  oiyd  of  dirome,  according  to  F. 
Sandberger  (Jahrb.  Min.  1867  834).  A  chrome  zoisite  has  also  been  mentioned  by  Breithaupt  at 
03curring  in  Salzburg. 
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Abichite,  670. 

Abrazite,  418. 

Acadialite,  434. 

Acanthi  te,  51. 

Acerdese,  171. 

Achates,  194. 

Achirite,  401. 

Achmctite,  281. 

AohmiC,  224. 

Achroite,  365. 

Achtaragdite,  478. 

Adcular  Bismuth,  100. 

Aciculite,  100. 

Acmite.  224. 

Actiaolite,  Actinote,  232. 

Adamantine  spar,  138, 

Adamas,  21,  138. 

Adamine,  Adamite,  565. 

Adamslte,  309. 

Adelpholite.  525 ;  275. 

Adinole,  349. 
Adularia,  352. 
.^delforsito,  212,  400. 
^delito,  410. 
^girine,  ^Egyrite,  223. 
uSuigmatite,  285. 
vErueite,  94. 
Aes  cvprium,  14. 
^schynite,  522,  793. 
Aftonite,  104. 

Agalmatolite,  480 ;  452, 454, 483. 
Agaphite,  580. 
Agaric  mineral,  680. 
Agate,  194. 
Agnesite,  793. 
Agustite,  530. 
Algue-marine,  245. 
AJkinite,  100. 
AJnalite,  159. 
Akanthit,  61. 
Akanticone,  281. 
Akmit,  224. 
Akontit.  78. 

Alabandin,  Alabandite,  46. 
Alabaster,  637. 
.Alalite,  214. 
Alaun.  651. 
Alaunstein,  658,  659. 
Albertice,  763. 
Aibin,  415. 
Alblto^  348;  324. 


Alexandrite,  155. 
Algerite,  323. 
Algodonite,  37. 
Alipite,  404. 
Alisonite,  84. 
Alizite,  V.  Alipite,  404. 
AlUgite,  227. 
Allanite,  285. 
AllemoDtite,  18. 
Aliochroite,  268. 
Allodasile,  81. 
Allogonite,  546. 
Allomorphite,  616. 
AllopaUadium,  12. 
Allopliane,  419. 
Alluaudite,  542. 
Almandiii,  Almandite,  267. 
Alstonite,  698. 
Altaite,  44,  793. 
Alum,  Native,  651,  652. 

Ammonia,  651. 

Feather,  664. 

Iron,  654. 

Magnesia,  Manganese,  So- 
da, 653. 
Alumian,  631. 
Alumina,  137. 

Fluate,  126. 

Fluosilicate,  376. 

Hydrate,  168. 

Hydro-Sulphate,  658. 

Mellate,  750.   ' 

Phosphates.  576,  587. 

Sulphate,   631,   649,   658, 
662. 
Alumina  and  Lime  Phosphate, 
687. 

Carbonate,  709. 
Alumine  fluat^  alcaline,  1 26. 

phosphat^e,  675,  587. 

Bulfat^e,    631,    649,    658, 
662. 
Aluminilite,  658. 
Aluminite,  658. 
Aluminum,  Fluorid,  126. 
Alumocalcite,  199. 
Alumstone,  658. 
Alun,  651. 
Alunile.  658. 
Alunogen,  649. 
Aluigite,  764. 


Alvite,  511. 
Amalgam,  Native^  18. 

Gold,  14. 
Amausite,  351. 
Amazonstone,  365. 
Amber,  740. 
Amblygonite,  546. 
Ambrite,  741. 
Ametliyst,  193. 

Oriental,  138. 
Amiant,  234,  465. 
Amianthoide,  234. 
Amianthoide  magnesite,  176. 
Amianthus,  234,  465. 
Ammiolite,  547. 
Ammoualun,  651. 
Ammonia  alum,  651. 
Ammonia,  Bicarbonate,  706. 

Muriate,  114. 

Phosphate,  551. 

Sulphate,  635. 
Ammonia  and  Soda,  PhospfafUK 

551. 
Amotbite,  72. 
Amphibole,  232,  793. 
AmphiboUte,  235,  348. 
Amphigene,  334. 
Amphigenyte,  335. 
Amphilogite,  311. 
Amphithalite,  587. 
Amphodelite,  337. 
Anageuite,  v.  Chrome  ochre. 
Analdte,  Analcime,  432. 
Analcime  camea,  317. 
Analzim,  482. 
Anatase,  161. 
Anauxite,  458. 
Andalusite,  371,  794. 
Andesine,  Andesite^  344. 
Andesyte,  345. 
Andradite,  268. 
Andreasbergohte,  439. 
Andreolite,  439. 
Anglarite,  556. 
Anglesite,  622. 
Auglesite,  Cupreous,  663w 
Anhydrite,  621. 
Ankerite,  686. 
Annabergite,  660. 
Annite,  308. 
Anuiyite,  lOa. 
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Auorthite,  887,  794. 
Antholite,  2»4;  230,231. 
Anthophyllite,  231  j  208. 

Hydrous,  242. 
Anthosidorite,  407. 
Anthracite,  754. 
Antliraouite,  677. 
Antbraa^xen,  745,  746. 
Anthracjzenite,  746. 
Aiithrai,  138,  147. 
Autiedrite,  417. 
Aiitigorite,  465. 
Autimoice  nati^  l& 

oxide,  184. 

oxide  Bulfur^,  186. 

sulfiire,  29. 

Bulfure  nickelif^re,  73. 

sulfure    ploinbo-cuprif&re, 
96. 
Antimoii,  Gediegan,  18. 
ADtlmOD-arseD,  18. 
Aiitimonate  of  Lead,  591. 
Antktr.ODbleispatb,  591. 
Antimonblende,  186. 
Antimonbliitbe,  184. 
Antimonfahlerz,  100. 
Antimouglanz,  90. 
Aatimonite  of  quicksilver,  647. 
Autimonial  arseuic^  18. 

copper,  85. 

copper  gloDoe,  96. 

nickel,  61. 

ocbre,  187,  188. 

silver,  85. 
Autiiuonite,  29. 
Autimonkupferglanz,  96. 
Antimonnickel,  61. 
Antim?UDickelglanz,  78. 
Antimonocber,  187. 
Antimonopbyllite,  185. 
Aiitimonoxyd,  184. 
Antimonsaures  bleio^d,  591. 
'  Antimonsilber,  85. 
Antinjoiisilberblecde,  94. 
Antimony,  Native,  18. 

Arsenical,  18. 

Gray,  29;  90. 

Oxydi,  184. 

Plumose  ore  ot,  91. 

Red,  18ri. 

Sulphid,  Sulpburet,  29. 

Wbite,  184. 
Antimony  blende,  184. 
'    bloom,  184. 

glance,  29. 

ochre,  187.  18a 
AntoBonite,  124. 
Antrimolite,  430. 
Apatelite,  657. 
Apatite,  530. 

Aphanese,  Apbanesito,  070. 
Apbanyte,  240. 
Apberese,  663. 
Aphrite,  Aphrizite,  365,  678. 
Aphrodite,  457. 


Aphroselenon,  640. 
Apbrosiderite,  502. 
Aphthalofle,  Aphtliltalite,  616. 
Aphthonite,  104. 
Apjobnite,  658. 
Aplome,  268. 
Apophyllite,  415. 
Apyrite,  365. 
Aquamarine,  245:  530. 
Arseoxeno,  609. 
Aragonite,  694. 
Aragonspath,  694. 
Arcanite,  615. 
Arcticite,  819. 
Arendalite,  281. 
Arfvedsonite,  243. 
Argent  antimonial,  35. 

antimonie  sulAir^,  94  ;  93. 

bromur^,  115. 

com^,  115. 

fragile,  106. 

gris  antimonial,  93. 

iodur^,  1 1 7. 

molybdique,  82. 

muriate,  115. 

natif,  9. 

noir,  106. 

seleniure,  89. 

Bulfure,  88. 

sulfur^  flexible,  65. 

sulfur^  A-agile,  106. 

sulfure  antimonifdre  et  cu- 
prifere,  93. 
Argentine,  678. 
Argentite,  38. 
Argentopyrite,  39. 
ArgiUyte,  359. 
Argyrit,  88. 
Argyrooeratite,  116. 
Argyrose,  38. 
Argyrythrose,  94. 
Aricite,  418. 
Arkansite,  164. 
Arksutite,  128. 
Armenian  whetstone,  138. 
Arquerite,  14. 
Arragonite,  694. 
Arsenate  of  lime,  554. 
Arseneisen,  76,  77. 
Arseneisensinter,  689. 
Arsenglauz,  18. 
Arsenic,  Antimonial,  18. 
,      Native,  17. 

jaune,  27. 

oxyd6,  183. 

rouge,  26. 

sulfur^,  27. 

Sulphid,  26,  27. 

White,  188. 
Arsenical  antimony,  18. 

bismuth.  18. 
Arsenidte,  554 
Arsenigeaaure,  183. 
Arsenikalkles,  76. 
Arsenikantimon,  18. 


Arsenikbleispath,  v,  yimeiiti 
Arsenikbluthe,  183,  654. 
Arsenikeisen,  76. 
Arsem'kalfahlerz,  104. 
Arsenikglanz,  18. 
Arsenikkalk,  183. 
Arsenikkies,  76,  78. 
Arsenikkobaltkies,  71. 
Arsenikkupfer,  86. 
Arsenikmangan,  61. 
Arseniknickel,  60,  70. 
Arsennickelglanz,  72. 
Arseniksaures  Kupferer?,  5W. 
Arseniksilber,  86. 
Arseniksilberblende,  96. 
Arsenik-sinter,  574. 
Arsenikspiessglanz,  18. 
Arsenikwismuth,  18,  391. 
Arseniosiderite,  584. 
Arsenite,  188. 
Arsenocrodte,  584. 
Arsenomelan,  87,  92. 
Arsenolite.  183. 
Arseuopyrite,  78,  794. 
Arsenosiderite,  76. 
Arsenous  acid,  183. 
Asbeferrite,  234. 
Asbestus,  234;  216. 

Blue,  243. 
Asbolau,  Asbolite,  181. 
Asparagus-stone,  530. 
Aspasiolite,  485;  301. 
Asperolite,  402. 
Asphaltene,  729,  751. 
Asphaltum,  751. 
Aspidelite,  383. 
Asteria,  138. 
Astrakunitc,  648. 
Astrophylhte,  308. 
Atacamite,  121,  794. 
Atelesite,  392. 
Atlascrz,  713. 
Atlasite,  716. 
Atheriastite,  329. 
Atramenstein,  645. 
Atrameutum,  645. 
Attacollte,  560. 
Auerbachita,  275. 
Augelite,  580. 
Augite,  216. 
Auiua,  832. 
Auralit,  485. 
Aurichalcite,  712. 
Auriferous  pyrites,  6. 
Auripigmentum,  27. 
Aurotellurite,  81. 
Aurum  graphicum,  81. 

paradoxum,  19. 
Automolite,  149. 
Autunite,  586. 
Ayenturine,  quartz,  193. 

feldspar,  335,  346,  35lii 
Axinite,  297. 
Azorite,  761. 
Azure  spar,  or  aioDO,  57S. 
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Asurite,716;  572. 

BabingtODite,  227,  794. 
Ba^ralioDite,  286. 
Biiierine,  515. 
BalkaHto,  215. 
Haikerinite.  747. 
Baikerite,  733. 
Balas  ruby,  147. 
BaUesteroslte,  68. 
BaJtimorite,  603 ;  465. 
Bainlite,  378. 
Bardiglione,  621. 
Barilla  do  oobre,  15. 
Bafnhardtite,  67,  794. 
Baralite,  v.  Biavalite. 
Barite,  616. 
BoroUte,  697. 
B^iroselenite.  616. 
Barrandite,  674 ;  584. 
Barsowite,  340. 
BaiytocolestiD.  616. 
Barystrontianite,  699. 
Baryta,  Carbonate,  697. 

Carb.  of  lime  and,  698. 

Sulphate,  616. 

Sulphato-carb.,  698. 
Baryt.  Barytea,  616. 
Biirytite,  Barytine,  616, 
Baryt -Karmotome,  439. 
Baryiocalcite,  701 ;  698. 
Barytocelestito,  020 ;  617. 
Barytophyllit^  504. 
Basalt,  343. 
Basaltine,  216. 
Basaolte,  195. 
Basanomelan,  143. 
Basiocrine,  126. 
Bastite,  469;  209. 
Bastonite,  308. 
Bathvillite,  742. 
Batrachite,  255. 
Baudisserite,  686. 
Baulite,  359. 
Bauxite,  174. 
BdTalite,  796. 
Bayldonite,  565. 
Beaumontite,  444. 
Beauzite,  174. 
Bechilite,  597. 
Bockite,  196. 
Beilstein,  238. 
Beinbrech,  v.  Tufk. 
Bcll-metal  ore,  68. 
Belonit,  100,  805. 
Benzole,  737. 
Boraunite,  658. 
BerengeUte,  753. 
Berg  butter,  656. 
Berg-cryatal,  «.  Quarts. 
Bergholz,  406. 
Bcrgmannite,  426. 
Borgmehl,  680. 
Berfcmilcb,  680. 
Bergul,  723. 


Bergpech,  741,  751. 
Berggriin,  718. 
Bergsalz,  112. 
Bergself'e,  476. 
Bei^eer,  751. 
Berliuite,  671. 
Bemalein,  740,  741. 
Beryl,  245,  794. 
Berthierine,  511. 
Berthierite,  86. 
Berzelianite,  46,  796. 
Berzeliite,  544. 
Berzeline,  46 ;  362. 
Berzelite,  120. 
Beadantite,  589. 
Beunre  de  Montague,  656. 
Beustite,  281. 
Bieberite,  647. 
Biharite,  483. 
Bildstein,  480. 
BimsRtein,  v.  Fumioe,  359. 
Biiidheimite,  691. 
Binnite,  90 ;  87. 
Biotine,  337. 
Biotite,  304. 
Bismite,  185. 
Bismuth,  19. 

Acicular,  100. 

Carbonate,  716. 

Cupreous,  86,  98, 100. 

Native,  19. 

Oxyd,  185. 

Silicate,  391. 

8ulfure  plombo-argontifi^re, 
36. 

su1flir6    plombo-ouprlfero, 
100. 

Sulphuret  30. 

Telluric,  30,  31. 
Bismuth-glance,  30. 

blende,  391. 

nickel,  47. 

ochre,  185. 
'silver,  36. 
Bismuthaurite,  795. 
Bismuthinc,  3(». 
Biamutiiiiiite,  30. 
Bismutholamprito,  30. 
Bismutite,  716. 
Biiterkalk,  6^2. 
Bittersalz,  644. 
Bitter  spar,  682. 
Bitterspatii,  682. 
Bittersteio,  290. 
Bitume  liquide,  723. 

glutiiieu.\,  728. 
Bitumen,  751. 

Elastic,  734. 
Bituminoses  holz,  755. 
Bituminous  coal,  764. 
Black  copper,  186;  181. 

hematite,  180. 

manganese,  162, 

silver,  106. 

lead,  24. 


Black  Jack,  48. 
Blakeite,  652. 
Blattererz,  82. 
Blatterkies,  v.  M  jcasite. 
BlatterLellur,  82. 
Blaiterzeolith,  444. 
Blaubleierz,  40. 
Blaueisenerz,  556. 
Biaueisenstein,  243. 
Blau8patb,  572. 
Blei-alummat,  677. 
Blei,  Gediegen,  17. 
Bleicbromat,  629. 
Bleifaiilerz,  v.  Bournonite. 
Blcigelb,  V.  Wulfenite. 
Bleiglaiiz,  40. 
Bleiglas,  622. 
Bleigl&ite,  1S6. 
Bleiguniiiii,  577. 
Bleilasur,  663. 
Bleihornerz,  703. 
Bleimolybdat,  607. 
Bleiiiidre,  591. 
Bleinierite,  591. 
Bleioxyd,  136. 
Bleisdieelat,  606. 
Bleischimmer,  91. 
Bleisulphotricarbonat,  624 
Bleiscbweif)  40. 
Blei  vitriol,  622. 
Blende,  48. 
Blodite,  643. 
Bloodstone,  194. 
Blue  asbestus,  243. 

feldspar,  572. 

iron  earth,  556. 

John,  123. 

malachite,  715. 

spar,  572. 

vitriol,  64a 
Blumenbachite,  46. 
Bluraite,  604. 
Blutscein,  140. 
Bobierrite,  795. 
Bodenite,  289. 
Bohuerz,  172. 
Bog-butter,  747. 
Bog-iron  ore,  172,  178. 

manganese,  181. 
Bole,  Bolua»  476. 
Bolivianite,  109. 
Bolognian  spar,  616. 
Bolopherit,  215. 
Boltonite,  255. 
Bonsdorfflte,  485 ;  301. 
Boracic  acid,  594. 
Boracite,  595. 
Borax,  597. 
Borazit,  695. 
Bordite,  898. 
Borickite,  588. 
Boric  acid,  594 
Bornine,  30. 
Bomite,  44. 
Bornstein,  v.  Benmtein. 
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Borocalcite,  699. 
Boronatrocalcit,  598. 
Iiuro4ilic}ite  of  lime,  880. 
BosjeiDaDite,  654. 
Boiullackiie,  l*il. 
B(»tryogen,  657. 
litjlryuliie,  380. 
Botryi^  657. 
Bouiarigerite,  99,  795. 
Bourboulite,  800. 
Buurnonite,  96;  373. 
liuurnouit-iiickelglanz,  74. 
Boussingaultite,  &35. 
BoweDite,  465. 
Bragite,  6!i5;  276. 
Branchite,  736. 
Bruuderz,  v.  Idrialite. 
Braudisite,  508. 
Bruunbleieiz,  535;  610. 
Brauiibleioxyd,  167. 
Brauiieiseusteiu,  172. 
Bruunite,  163. 
Brauukoble,  756. 
Brauiispach,  682. 
Brauiistein,  162. 

Pieiuoniischer,  285. 

Grauer,  165. 

Schwarzer,  162. 
Braunsteiukies,  4.6. 
Braunsteinkiesel,  268. 
Bredbergite,  270. 
Breislakite,  216. 
Breithauptite,  61 ;  83. 
Breuiinerite,  686. 
Breviciie,  426. 
Brewsierite,  445. 
Brewstoline,  761. 
Brewaleriinile,  761. 
Brittle  silver  ore,  106. 
Broeatello,  678. 
Brochaotite,  664,  795. 
Bromargyrite,  116. 
Bromic  silver,  116. 
BromitH,  116. 
Bromlite,  698. 
Bromailber,  116. 
Bromjrite.  116. 
Brogniardite,  90. 
Brogniarrin,  627. 
Brongnartine,  664. 
Brouzite,  208;  216,  508. 
Brookite,  164. 
Brosite,  Brossite,  682. 
Brown  coal,  755. 

iron  ore,  169. 

hematite,  169. 

ochre,  169. 

Bpar,  682 ;  686,  686. 
Briicknerellite,  748. 
Brucite,  175;  368. 
Brushite,  552. 
Bucaramangite,  741. 
Bucliolziie,  373. 
Bucklanditc,  285. 
Buhrstone,  196. 


Buoaeuifce,  184. 
Buutbleierz,  535. 
Buntkupfererz,  44. 
Buratite,  712. 
BusUmite,  225. 
Buttermilcherz,  115. 
Butyi-ellite,  747. 
Butyrite,  747. 
Byssolite,  234. 
Bytowuite,  340. 

Oabocle,  see  Hydr.  Phosphate 

of  Alumina  and  Lime,  587. 
Oabrerite,  561. 
Gacholong,  199. 
Gacoxenite,  Cacoxeue,  584. 
Cadmia,  407. 

Cadmium,  Sulphuret  of;  69. 
Cadmium-bleude,  59. 
Cairngorm  stone,  193. 
Calaite,  580. 
Calamine,  4u7  ;  692,  711. 

Electric,  407. 

Green,  712. 
Calamite,  238. 
Calaverite,  795. 
Calcareobarite,  617. 
Calcareous  spar,  670. 

tufa,  680. 
Calcedoine,  194. 
Oalcimangite,  678. 
Calcii litre,  593. 
Calciocelestite,  620. 
Calcioferrite,  578. 
Calcite,  670,  795. 
Calc-sinier,  680. 
Calcournniie,  586. 
Calderite,  269. 
Caledonite,  625. 
Calk,  616. 
Callainite,  572. 
Callais,  580. 
Calomel,  HI. 
Calstronbarite,  616. 
Oalyptolite,  273. 
Campylite,  637. 
Canaan ite,  220.  322,  808. 
Cancriiiite,  329. 
Caudite,  147. 
Canehlstein.  266. 
Cannel  Coal,  755. 
Cantonite,  83,  84. 
Caoutchouc,  Mineral,  34. 
Capillary  pyrites,  66. 
Capillose,  66. 
Capnite,  692. 
Caporcianite,  399. 
Carboc^rlne,  709. 
Carbonado,  22. 
Carbon  diamantaire,  22. 
Carbunculus,  138,  147,  266. 
Carchedonius,  265. 
Carinthino,  235. 
Carroenite,  52. 
Carminite,  545. 


Carmlnspath,  545. 
Carnallite,  li8. 
Camat,  474. 
CarLatite,  344. 
Caruelian,  194. 
Carolathine,  420. 
Carpholite,  419. 
Carphosiderite,  661. 
Carphostilbite,  424. 
Carrara  Marble,  680. 
Carrollite,  69. 
Cassinite,  856. 
Caasiterite,  157,  796. 
Cassifcerotantalite,  514. 
Castehiaudite,  528. 
CasteUite,  386. 
Caatillite,  46. 
Castor,  229. 
Cataplelite,  401. 
('ataspllite,  483;  30L 
Catilinite,  796. 
Cat's-eye,  193 ;  640. 
Cayolinite,  327. 
Cawk,  616. 
Celadonite,  463. 
Celestite,  Celcstiue,  619;  677 
Celestobarite,  617. 
Centraliassite,  706. 
CeraiTjyrite,  114. 
Cerasine,  Cerasite,  120,  7<)3. 
Cerine,  285. 
Ccrinite,  445,  796. 
Cerinstein,  413. 
Cerite,  413. 
Cerium,  Carbonate,  709. 

Fluorid,  126. 

Sih'cate,  418. 
Cerolite,  470. 

Ceroxydulkohlensaures,  709. 
Cerusaite,  Ceruse,  700. 
Cervantite,  187. 
Ceylanite,  Ceylocite,  147. 
Ghabazite,  Chabasie.  434. 
Chalcanthite,  648 ;  646. 
Chalcanthum,  645. 
Chalcedony,  194. 
ChalchihuitL  293. 
Cbalcitec,  645. 
Chalcocite,  52. 
Chaloodite,  460. 
Chalcolite,  585;  686. 
Chalcophacite,  567. 
Clialcophyllite,  571. 
Chaloopyrite,  65. 
Chalcosine,  52. 
Chalcostibite,  85. 
Chalcotrichite,  133. 
Chalilite,  424. 
Chalk,  679. 
Chalkosiderit,  683. 
Chalkoain,  62. 
Chalybito,  688. 
Chamasite,  16. 
Chamoisite,  511. 
Chanarcillite,  36, 
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ChaUiamJto,  '70. 
Cliaux  arseDiat<';e,  544. 

boratee  sUiceuse,  380. 

carbonat^e,  670,  682. 

fluatee,  128. 

phosphatee,  530. 

sulfatee  621;  031 
Chelmafordite,  319. 
Chenevlxite,  58^^. 
Ghenocoprolite,  798. 
Cberokine,  535. 
Chert,  195. 
Chesterlite,  352. 
Chessy  copper,  716. 
Cbessylite,  715. 
Chiastolite,  871. 
Chlldrenite,  579. 
GbUeite.  612;  169. 
ChUeoite,  86. 
Cliiltouite,  v.  Prehnite. 
Chimborazite,  694. 
Chiolito,  128. 
GhiTiatite,  86. 
Chiadnite,  208. 
Chloanthite,  70. 
Chlor-apatite,  581. 
Chlorastrolite,  412. 
Chlorite,  49^ 

ferrngineuse,  497. 
Chloritold,  504. 
Chloritapath,  504. 
Chlorkaliuin,  111. 
Chlormerkur,  111. 
GhloromelaD,  603. 
Chloropal,  461. 
1.  hlorophseite,  610. 
Chlorophaue,  123. 
Chlorophanerit,  462. 
ChlorophyUite,  801,  485. 
Chlorosplnel,  147. 
Chlorqueckflllber,  HI. 
ChloreUber,  115. 
Chlorspath,  120. 
Chodneffite,  128. 
ChondTarsenite,  562. 
Chondrodite,  363. 
Chonicrite,  494. 
Chrismatine,  Chrismatite,  728. 
Ghrifitiaulte,  337,  438. 
Ghristophite,  48. 
Chrombleispath,  629. 
Chromchlorit,  495. 
ChromeiaeDstein,  158. 
Chrome  ochre,  610. 
Chromglimmer,  309. 
Chromic  iron,  153. 
Chromite,  163. 
Chromoferrite,  153. 
Chromphosphorkapferblelspath 

631. 
Chryolith,  126. 
Ch^soberyl,  155,  796. 
ChryjiocoUa,  402  ;  697,  713. 
Ch^ttoUto,  256;  272,  367,  376, 
530,  799. 


Chrysolite,  Titaniferous,  255. 

White,  256. 

Iron,  258. 

Iron-maaganese,  259. 
Chrysophane,  508. 
Chrysoprase,  194,  246. 
Chrysoprase  earth,  510. 
Chrysotile,  466. 
Cimrchite,  566. 
Chusite,  258. 
Cimolite,  457. 
Cinnabar,  55. 
Cinnamon-stone,  266. 
Cipolino,  678. 
Cirrolitc,  579. 
Claudetite,  796. 
Clausthalite,  42,  796. 
Clay,  478,  etc. 
Clayite,  108. 
Cieavelandite,  348. 
Cleiophane,  48. 
Clingmanite,  606. 
Clinkstone,  859. 
Clinoclase,  Clinoclasite,  670. 
Clmochlore,  497 ;  504. 
CUnoedrit,  101. 
Clintonite,  608. 
Cluthalite,  483. 
Coal,  Mineral,  758. 

Boghead,  742,  755. 

Brown,  755. 

Cannel,  755. 
Cobalt,  Arsenate  of,  658. 

Arsenical,  68,  70. 

Black,  181. 

Carbonate,  71L 

Earthy,  181. 

Glance,  71. 

Gray,  70. 

gris,  70. 

ochre,  558. 

oxid6  noir,  181. 

Red,  558. 

Sulphate,  647. 

Sulphuret,  47,  68. 

White,  70,  71. 
Cobalt  bloom,  658. 
Cobalt  glance,  7 1 . 
Cobaltine,  Cobaltite,  71. 
Cobalt-mica,  658. 
Cobalt  pyrites,  68. 
Cobalt  vitriol,  647. 
Coccinite,  117. 
Coccolite,  214. 
Coke,  754. 
Culestin,  619. 
CoUyrite,  420 ;  476. 
Collyrium,  478. 
Colophonite,  268. 
Columbite,  516. 
Comptonite,  424. 
Conarite,  405. 
Condrodite,  868. 
Condurrite,  36,  797. 
Confolenaite,  459. 


Coniohalcite,  565. 
Conite,  682. 
Connellite,  627. 
Cookeile,  489. 
Copal,  Fossil,  739. 
Copaline,  Copalite,  739. 
Copiapite,  655;  656. 
Copper,  14. 

Autimoiiial,  86. 

Arsenaie,  562,  564,  567. 

Arsenical,  36,  37. 

Black,  136. 

Blue,  65,  715. 

Carbonate,  718,  715. 

Chlorid,  121,  122. 

Chromate,  630. 

Emerald,  401. 

Gray,  101. 

Indigo,  83. 

Muriate,  121. 

Oxychlorid,  121,  122. 

Oxyd,  133,  136. 

Phosphate,  563,  668. 

PurplQ,  44. 

Pyritous,  66. 

Bed,  133. 

Seleoid,  46. 

Silicate,  401,  402. 

Sulphate,  648. 

Sulphato-ohlorid,  627. 

Sulphuret,  52 ;  44,  66,  88. 

Vanadate,  611. 

Variegated,  44. 

Vitreous,  52. 
Copper  and  lead,  Selenid  o^  4S 
Copper  froth,  v.  Tyrolite. 
Copper  glance,  52. 
Copper  green,  402. 
Copper  mica,  57 1. 
Copper  nickel,  60. 
Coppe-  ore,  136. 

Blue,  715. 

Emerald,  401. 

Green,  713. 

Octahedral,  138. 

Velvet,  666. 

Yellow,  65. 
Copper  pyrites,  65. 
Copper-uranite,  585. 
Copper- vitriol,  648. 
Copperas,  646. 

Soda,  v.  Jarosijte. 

Potash,  V.  Jarosite. 

White,  650. 

Yellow,  656. 
Copperasiiie,  660. 
Coprolites,  634. 
Coquimbite,  660. 
Coracite,  164. 
Coral linerz,  56. 
Cordierite,  299. 
Corindon,  137. 
Comaline,  194. 
Gorneine,  240. 
Comeoos  lead,  708. 
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Comubianite,  v.  Felsite. 

( <iriiwalliie,  609. 

Co  sTlyte,  235. 

Ci.i  uii'delliie,  60H. 

Ciiiuiidopliilue,  5U4. 

Con.iiduiu,-  137. 

Cui\  itiie,  74. 

CoMiliie,  797. 

CuiUiile,  35Ii. 

Cotuiiiiite,  117. 

Cou/eniiiiie,  326. 

Covelline,  Covellite,  83. 

Craie  de  Bian^ou,  45. 

1  rediienie,  16t5. 

Cricliluiiite,  l-i3. 

Orispiie,  159. 

Cristianite,  3.37. 

Crocalite,  42G. 

Crocidolitc,  243. 

Ciocoite,  Crocoisite,  628. 

rronsl»'(ltite,  503. 

Oookesite,  40. 

Cross-Stone,  Crucite,  371. 

Cryolite,  126,  797. 

Cryophy  lite,  316.     * 

Cryptolite.  529. 

Cryptolino,  Cryptolinite,  762. 

Cryptomorphite,  599. 

CryplBllua,  189. 

Cuban,  CubaDite,  65. 

Cube  ore,  578. 

Cube  spar,  621. 

Cubizit,  432. 

Cuboite,  432. 

Cuivre  arseiiiat^  564,  671. 

arsenical,  36. 

carboiiaie,  713,  716. 

grifii,  101. 

Tiydrosiliceux,  402. 

jaune.  65. 

muriate,  121. 

naiif;  14. 

uxid^  rouge,  133. 

pliusphaiej  563,  568. 

pyriteux,  05, 

pyriteux  hepatique,  44. 

Beleni^  39,  46. 

Bpicitbrme,  52. 

sulfate,  648. 

8ullui'6,  52. 

sulfur^  arguiitildre^  64. 

Yanadatt\  611. 

veloute,*  6H6. 
■  vitreux,  52. 
Cumengite,  806. 
CiMniuiugtonite,  234;  225. 
Cupreiiio,  53. 
Cupreous  anglesite,  668. 

manganese,  181. 
Ciprito,  1S3. 
Cu prop! um bite,  42. 
Cuprosclieelite,  606. 
Cuprourunite,  l>85. 
Cyauiie,  375. 
Cyaneus,  331. 


Cyanochroite,  649. 
Cyauolite,  797. 
Cyaiiosiie,  Cyauose,  648. 
CyaDOtrichiie,  t)66. 
Cydopeiie,  216. 
Cyclopite,  840. 
Cymatolite,  455. 
Oymopbane,  155. 
Cyprine,  276. 
Cyprite,  62. 
Cyrtolite,  276. 

Dalarnite,  78. 
Daleminzite,  51. 
Damourite,  487. 
Danaite,  78. 
Daualite,  265. 
Dauburite,  299. 
Daunemonte,  234. 
Daouhte,  365. 
Darwinite,  37. 
Datliolite,  Datolite,  380. 
Daiolith,  380. 
Davidsonite,  246. 
Davite,  649. 
liavyne,  Uavina,  327. 
Decheuite,  609. 
Degeroite,  489. 
Delano vite,  459. 
Delawarite,  »56. 
Delessite,  497. 
Deiphiuite,  181. 
Delvauxite,   Delvauxene, 

588. 
Deniidoffiie,  402. 
Demaut,  I'l. 
Deiuantspatb,  138. 
Dendrachates,  195. 
Derbyshire  spar,  128. 
Dermatin,  471. 
Descloizite,  609. 
Defimiu,  441,  442. 
Devilliue,  665. 
Devonite,  575. 
Deweyliie,  469. 
Diabase,  240;  343. 
Diabase  Porphyry,  843. 
Diaclasite,  210. 
Diadocbiie,  588. 
Diagonite,  445 
Diallage,  Green,  215,  235. 

Hydrous,  221. 

Metalloidal,  208,  209. 

Talkartiger,  210. 
DIallogite,  691. 
Diamant,  21. 
Diamond,  21. 
Dianite,  616. 
Diapborite,  v.  AUagUe. 
Diaspore,  168. 
Diastatite,  235. 
Dichroite,  299. 
Didrimite,  311. 
Didymite,  311. 
Digenite,  52- 


683; 


Dibydrite,  66S. 
Dilleuburgiie,  402. 
Dilluite,  421. 
Dimagueiite,  151. 
Diiuuiphite,  Dimorpbine^  2& 
Diuite,  736. 
Diupbide,  214. 
Diopiaae,  248,  401. 
Dioryte,  24u;  351. 
Dioxylite,  628. 
Dipliuuite,  507. 
Diploiie,  337. 
Dipyre,  326. 
Discrasite,  35. 
Disomo;^  72. 
Disterrile,  5i)8. 
Distheue,  375. 
Ditroyte,  328. 
Dog-Tootli  fcipar,  672. 
Doleryte,  343. 
Dolomite,  681 ;  685. 
Dolomite  sinter,  708. 
Domeykite,  36,  797. 
Douacargyrite,  93. 
Dopplespath,  677. 
Dopplerite,  749;  747. 
Doranite,  436. 
Dreeite,  626. 
Dreelite,  626. 
Dry-bone,  692. 
Ducktownite,  68. 
Dufreniie,  583. 
Duflrenoysite,  92;  87,  90i 
Duraasite,  508. 
Duuyic,  258. 
Dyoxylite,  628. 
Dysclasite,  398. 
Dyscrasile,  35. 
Dyskohte,  v.  Saussuritoi 
Dysluite,  149. 
Dysodile,  746. 
Dyssnite,  227. 
Dyssyntribite,  479. 

Eartby  calamine,  711. 

oobalt,  181. 

manganese,  181. 
Edelforaite,  212. 
Edelitli,  4M». 
Edenite,  286. 
Edingtonite,  417. 
Edwardsite,  639. 
Egeran,  276. 
Ehlite,  568. 
Ehreuberglte,  468. 
Eisen,  Gediegen,  15. 
Eisenapalit,  543. 
Eisenalauu,  654. 
Eisenblau,  556,  572. 
Eisen  bl  lithe,  694. 
Eisenchlori4  11<% 
Ebienchlorit,  497. 
Eisenchrom,  153. 
Eisenerde,  Blaue,  6Tl 

Grune,  39;i. 
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Eisetiere,  Trappisches,  148. 
Kisenerz,  Hystatisches,  143. 
Kisenglanss,  140. 
£iseriglimmer,  140,  566. 
EiseDf^muite,  47o. 
Eisonkies,  62. 

Rhombischer,  T5. 
Eiaenkiesel,     v.     Ferrug^uous 

Quartz,  193. 
Eisenkobalterz,  70. 
Eisenmuiro,  150. 
Eisennatrolith,  426. 
Eisennickelkies,  47. 
Eisenopal,  v,  Semiopal. 
Eiseitoxyd,  140. 

Eiseooxydhydrat,  167, 169, 172. 
Elscnoxyd,  Schwefelsaures,  655, 

657,  660. 
Eisenpecherz,  64,  643. 
Eisenperidot,  258. 
Eiscnpbtin,  11. 
Eisenpliyllit,  556. 
Eisenrahtn,  172. 
Eisenresin,  718. 
Eiseorose,  143. 
Eisenrutil,  169. 
Eisensinter,  589. 
Eisenspatb,  688. 
EiseuRtaoRfurtifc,  696. 
Eisenstciumark,  474. 
Eisen  titan,  143. 
Eiseavitriol,  657. 
EiRspath,  356. 
Eisstein,  126. 
Ekebergite,  824. 
Ekinaniiite,  49n. 
Elffiolite,  327. 
Elasmosc,  44,  82. 
Elasmosine,  82. 
Elatorite,  7:i4. 
Electnim,  3,  740. 
Elhuyarit,  419. 
Eliasite,  175. 
Ellagite,  480. 
Embolite,  116. 
Embrithite,  99. 
Emerald,  245. 
Emerald  nickel,  710. 
Emeraude,  245. 
Emerii,  139. 
Emery,  138. 
Emerylite,  506. 
Emmonite,  699. 
Bmplectite,  86. 
Bnargite,  107,  797. 
Enceladite,  600. 
Endellionite,  96. 
EDgelhardite,  273. 
Enstatite,  2o8. 
Ephesitc,  607. 
Epichloritu,  493. 
Epidosyle,  284. 
Epidote  Group,  281;  290. 
Epiglaubite,  554. 
Epipbosphorite,  635. 


Epistilbite,  443. 
Epsom  salt,  Epsomite,  643. 
Rrbsenstein,  679. 
Brcinite,  439. 
Erdkobalt,  181. 
Erdharz,  784. 
Erdmannite,  285,  414. 
Erdol,  723. 
Erdpech,  751. 
Erdwachs,  732. 
Eremite,  589. 
Erinite,  5n9 :  459. 
ErUn.  Erlanite,  797. 
Ersbyite,  861. 
Erubescite,  44. 
Erusibito,  660. 
Erythriue,  658. 
Erythrite,  558 ;  862. 
Escherlte,  281. 
Esmarkitc,  301,  880,  486. 
Essonite,  266. 
Etain,  natif,  17. 

oxyd6,  167. 

sulfure,  68. 
Eucairite,  89,  797. 
Euchroite,  566. 
Euchysiderite,  v.  Pyroxene. 
Eudase,  879. 
Eucolite,  248. 
Eudialyte,  Eudyalite,  248. 
Eudnophite,  433. 
Eugenesite,  v.  SelenpaUadite. 
Eugcnglanz,  107. 
Eukairite,  39. 
Eukamptita  807,  487. 
Eukbs,  879. 
Eukolite,  249. 
Enlysyte,  259. 
Eulytine,  Eulytite,  391. 
Eumanite,  166. 
Euosmite,  743. 
Euphyllite,  488. 
Eupyrchroite,  580. 
Eusynchit)  609. 
Euzeuite,  521. 
Euzeolitli,  443,  444. 
Evausite,  585. 
Ezantbalose,  6:n. 
Ezit^le,  Ezitelite,  184. 

Faderers,  91. 
Fahlerz,  Falilite,  100. 
Fahlunite,  484;  301. 

Hard,  299. 
Fargite,  426. 
Faruelite,  424. 
Fai«ciculite,  240. 
Faserkiesel,  373. 
Faserzeolith,  426. 
Fassaite,  2 1 6. 
Faujasite,  483. 
Fauserite,  646. 
Fayalite,  258. 
Feather  alum,  654. 
Feather  ore,  91. 


Federalann,  664. 
Federerz,  91. 
Foitsui,  293. 
Feldspar  Group,  336. 
Feldspar,  Blue,  572. 

Common,  352. 

Labrador,  841. 

Potash,  352. 

Soda,  848. 

Lime,  341. 

Glassy,  852. 
Feldstein,  852. 
Felsite,  349,  852. 
Felsobanyite,  062. 
Feldspath,  852. 

apyre,  371. 

tenaoe,  v.  Saussurita. 

nacre,  352. 
Fer  azur^  556. 

arseniat^,  578. 

arsenical,  76,  77,  78. 

carbonate,  688. 

chromate,  153. 

hydro-oxide,  169. 

natif,  15. 

oligiste,  140. 

oxide,  140. 

oxidul^,  149. 

magnetique,  149. 

muriate,  118. 

phosphate,  556. 

speoulaire,  140. 

Bulfatd.  657 ;  646. 

sulfure,  57,  62. 

sulfur^  magnetique,  68. 
Perberite,  604. 
Fergusonite,  6*24. 
Ferrocalcite,  678. 
Ferrocobaltite,  72. 
Ferrotantalite,  514. 
Ferrotitanito,  890. 
Fettbol,461. 
Fettstein,  827. 
Feuerblende,  93. 
Feuerstein,  196. 
Fibroferrite,  656. 
Fibrohte,  378. 
Fichtelite.  735. 
Fidnite,  590. 
Fieldite,  IU4. 

Figure-stone,  480;  483,  45a 
Fiorite,  199. 
Fireblende,  93. 
Fischaugenstein,  415. 
Fischerite,  582. 
Flexible  silrer  ore,  56. 
Fliegen^in,  v.  Arsenio. 
Flint,  195. 
Flintkalk,  682. 
Float -atone,  199. 
Flockeuerz,  v.  Mimetlte. 
Flos  ferri,  694. 
Flos  suocini,  748. 
Flueerine,  126. 
Fluellite,  126. 
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Fliiccerine,  126. 
Fluocerite,  126. 
Fluochlore,  512. 
Fluor-apatite,  531. 
Fluor,  Fiuorltc,  !23. 
Fluor  Spar,  1 23. 
Flussspath,  123. 
Foliated  telluriuin,  82. 
Fontainebleau  limestone,  67S. 
Forbeeite,  560. 
Forsterite,  255. 
Founietite,  42. 
Fowlprite,  225. 
Frantolite,  530. 
Franklin  ite,  152. 
Fraucnglas,  v.  Mica. 
Freibergite,  101. 
Freieslebenitc,  93. 
Fritzscheite,  587. 
Fruirardit>e.  276. 
Fuchsito  309. 
Fuller's  Earth,  458,  473. 
Fullonite,  v.  Oncgite. 
Funkite,  215. 
FuBcite,  319. 

Gabronite,  824. 

Gadolin,  Gadolinlte,  293;  286. 
Gaga  tea,  7  GO. 
Gahuite,  149;  147,  276. 
Galactito,  426. 
Galapektit,  47.3,  475. 
Galena,  Galenite,  40. 
Galenoccratito.  703. 
Gallicinite,  647. 
Gallitzcustcin,  647. 
Galmey,  407. 
Gamsigradite,  236. 
Ganomatite,  798. 
Gansekothig-erz,  798. 
Garamunticus,  265. 
Garnet,  2 05. 

Bohemian,  267. 

Oriental,  267. 

Tetrahedral,  264. 

White,  334. 
Garnsdorflite,  661. 
Gay-Lussite,  700.  • 
Gearksutito,  180. 
Gedrito,  231. 
Gehlenite,  370. 
Geierito,  77. 
Gekrosstein,  621. 
Gelbantimoucrz,  187. 
Gelbbleierz,  607. 
Gelbciiscnerz,  665,  660. 
Gelbeisenstein,  174.  * 
Gelbprde,  172. 
Gelberz,  81. 

Gelferz,  v.  ChaJcopyrite. 
Genthite,  471. 
Geocerell'*te,  748. 
Geocerie  Acid,  748. 
Geocerite,  738. 
Geomyricite,  789,  798. 


Geocrooite,  106. 

Gcoretinic  Add,  748. 

Gersdorffite,  72,  798. 

Geyserite,  199. 

Gibbstte,  177. 

Gibraltar  Stone,  680. 

Gieseckite,  479;  829. 

Giflkies,  78. 

Gigantolite,  480;  801,  486. 

Gilbertito,  798. 

GiUingite,  492. 

Giobertite,  686. 

Giraaol,  198. 

Gismondiue.   Gismondite,   418, 

798 
Glagerite,  476. 
Glance  copper,  62. 
Glanzarsenikkies,  77. 
Glancbraunstein,  162. 
Glauzkobalt  71. 
Glaserite,  615. 
Glasere,  Glanzen,  88. 
Glaskopf,  140. 
Glasspat,  123. 
Glaubapatite,  585;  564. 
Glauber  salt,  636. 
Glaubertte,  627. 
Glaucodot,  80 ;  81,  798. 
Glaucolito,  319. 
Glauoonite,  462. 
Glaucophane,  244. 
Glaukosiderit,  556. 
Glimmer,  802,  309. 
Glinkite,  256. 
Globosite,  584. 
Glockerite,  662. 
GlossecoUite,  476. 
Glottalitc,  417. 
Gmeliuite,  486;  437. 
Gneiss,  359. 
Gokumite,  276. 
Gold,  3,  799. 
Gold  amalgam,  14. 
Goldtellur,  81. 
Gongylite,  480. 
Goshenite.  246. 
Goslarite,  647. 
Guthite,  169. 
Gotthardite,  92. 
Graharoite,  758. 
Gramenite,  461. 
Gramma tite,  288. 
Grammite,  v.  WoUastonitc. 
Granat,  265. 
Granatite,  388. 
Granite,  359. 
Granulyte,  352. 
Graphic  gold,  81. 
tellurium,  81. 
Graphite,  24. 
Grastite,  600. 

Graubraunsteiners,  166,  170.  . 
Grauerz,  v  Galeua. 
Graukobalterz,  47. 
Graugiltigerz,  101. 


Grankupferen,  v.  Tennantita 
GrauHte,  644. 
Graumanganerz,  166,  170. 
Grausilber,  r.  Selbit& 
Grauspiessglanzerz,  29. 
GrauspicBsglaserz,  29. 
Gray  antimony,  29. 

copper,  100. 
Green  d  tallage,  215.  235. 

earth.  4G2,  i63. 

iron  ore,  683. 

lead  ore.  53G. 

maiachite,  713. 

vitriol,  646. 
Greemacdile,  516. 
Greenockite,  59. 
Greenovite,  883. 
Grenat,  265. 
Grenatitc,  388. 
Gronoesite.  601. 
Groppite,  486. 
Groroilito.  181. 
Grossularite,  2G6. 
Grothite,  3i>6. 
Grunauite,  47. 
Gri'tnbleierz.  535,  587. 
Gri'.Reisenerde,  683. 
GriUieisen&tein,  583. 
Grunerde,  4fi2,  463. 
Griinerite,  234. 
Guanitc.  551. 
Guano,  535. 
Guarinite,  383. 
Gnayacanite,  107. 
Gummierz,  179. 
Gummispath,  677. 
Gummitc,  17s»,  4  76. 
Gurhoflan,  Gurhofite,  682. 
Gurolite.  398. 
Guyaquillite,  746. 
Gymnit©.  469. 
Gyps,  637. 
Gypsum,  637. 
Gyrolite,  398. 

Haarkies,  66;  76. 
Haar.(ialz.  644. 
Hfldmachatcs,  196. 
Heematoconiie,  676. 
Hffimatite,  140. 
Hafbefjordit,  346. 
Haidingcrite,  552 ;  86. 
Hair-salt,  644. 
Halbazurblei,  v.  Caledcmiti 
Halbvitriolblei,  628. 
Halite,  112. 
Hallite,  658. 
Halloylite,  476. 
Halloysite.  476. 
Halochalzit,  121. 
Halotrichine,  654. 
Halotridiite,  654;  649. 
Hammochrysofl,  302. 
Hompshirite,  467. 
Harmotome,  489,  798. 
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Harringtonite,  480. 

Harris]  te,  53. 

Hartbraunstem,  163. 

Hartiii.  742. 

Ilartite,  736. 

Hartkobaltera,  71. 

Uartmauganerss,  180. 

Hartmanuite,  61. 

Hartspat,  371. 

Hatchettite,  Hatehettine,  731 ; 

728. 
Haaerite,  64. 
Hansmannite,  162. 
Haiijne,  Haiiynite,  832 ;  333. 
Hajdenite,  434. 
Hayesine,  599 ;  697. 
ilaytorite,  196;  882. 
Heavy  8par,  616. 
HebetiDe^  262. 
Hecatolite,  354 
Qedeubergite,  216. 
Hedyphane,  637. 
Heliolite,  355. 
Heliotrope,  194. 
HeUetliuta,  349,  863. 
Uelmiolh,  502. 
Helvetan,  801. 
Helvin.  Helvite,  264. 
Hematite,  140;  167,  799. 

Black.  180. 

Brown,  172. 
Hemichalcit,  86. 
Hemimorpbite,  407. 
Hcpatincra,  133,  402. 
Hepatite,  616. 
Heraclion,  149. 
Hercynite,  148. 
Ileraerite,  546. 
Hcrmannite,  226. 
Hermesite,  101. 
Herrerite,  692. 
ilerecbelite,  437. 
Hessenbergite,  762. 
Hessite,  50. 
Heteroelin.  163,  226. 
Heteromerite,  276. 
Hcteromorphite,  91. 
Heterosite,  542. 
Heulandite.  444;  443. 
Hielmite,  519. 
Highgate  resiD,  739. 
Himbeerspatb,  691. 
Hircine,  Hircite,  747. 
Hisingerite,  489. 
Hislopite,  463,  678. 
Hitchcockite,  577. 
Hoernesite,  556. 
Hoevelit,  HoveUit,  111. 
Hogaaite,  426. 
Hohlspalb.  371. 
Hoimesite,  v.  Seybetite. 
Holmite,  508. 
Holz,  Bituminoees,  755. 
Holzkupfererz,  564. 
Holzopal,  V,  Wood  Opal. 


Homicblin,  67. 

Honey-stone,  Homgstein,  760. 
Hopeite,  544. 
Hornblei,  703. 
Hornblende,  232. 
Hornerz,  114. 
Hornfels,  195. 
Horumangan,  227. 
Horn  quicksilver,  111. 
Horn  silver,  114, 
HornatoDe,  195. 
Horse-dcsb  ore,  44. 
Hortonite,  222. 
Hougbite,  179. 
Houille,  754. 
Houille  papyrac^,  746. 
Hovite,  709. 
Howliie,  598. 
Huasculite,  42. 
Hiibnerite,  6(»3. 
Hudsonite,  216. 
Humboldtine,  718. 
Humboldlilite,  280. 
Huniboldlite,  880. 
Humite,  863. 
Hunterite,  457. 
Hureaulite,  561. 
Hnronite,  341  ;  301,  486. 
Huyssenite,  799. 
Hverlern,  478. 
Hversalt,  654. 

Hyacinth,  138,  266,  274,  276. 
Hyalite,  199. 
Hyalomelan,  246. 
Hyalophane,  346,  799. 
Hyalosiderite,  256. 
Hyblite,  484. 
Hydrargillite,  177,  580. 
Hydraulic  limestone,  676,  679. 
Hydronpatite,  536. 
Hydroborocalcit,  699. 
Hj'drobucholzite,  799. 
Hydroboracite,  696. 
Hydrochlore,  512. 
Hydrodolomite,  708. 
Hydrolanlhanit,  709. 
Hydrohajmatito,  167. 
Hydrolite,  486. 
Hydromagnesite.  707. 
Hydromagnocalcit,  708. 
Hydronickelmagnesite,  707, 
Hydrophanf,  199. 
Hydrophite,  470. 
Hydropit,  -226. 
Hydrosilicite,  799. 
Hydrous  antiiophyllite,  175. 
Hydrosteatite,  453. 
Hydrotalc,  495 
Hydrotalcite,  178,  799. 
Hydrotephroite,  260. 
Hydrozincite,  711. 
Hypargyrite,  88. 
Hyperslliene,  209;  215. 
Hypoclilorite,  392. 
Hyperyte,  343. 


Hyposclerite,  349. 
Hypostilbite,  441. 
Hypoxanthite,  800. 
Hystatiie,  143. 

laspachates.  195. 
laspis,  194. 
Iberite.  481 ;  801. 
Ice,  135. 
Ice  spar,  355. 
Iceland  spar,  677. 
Ichthyoplithalmite,  415. 
Idocrase,  276. 
Idrialine,  Idrialite,  788. 
Iglesiasite,  700. 
Iglite,  Igloile,  694. 
Ildefonsite,  515. 
Illuderite,  290. 
Ilmenite,  143;  626. 
Ilmenorutile,  159. 
llvaite,  296. 
Indianite,  S37. 
Indicolite,  365.  ^ 
Indigo  copper,  83. 
Inolite,  680. 
Iodic  silver,  1 1 7. 

quicksilver,  117. 
lodite,  117. 
lodquecksilber,  117. 
lodailbcr,  117. 
lodyrite,  117. 
lolite,  299. 

Hydrous,  801,  484. 
Iridium,  Native,  12. 
Iridosmine,  12. 
Irite,  154. 
Iron,  16. 

A.r8enate,  578. 

Antimonial    sulpburet^    9 
Berthierite. 

Arsenical,  70,  77. 

Borate,  600. 

Carbonate,  688. 

Carburet  of,  24. 

Cbloridof,  118. 

Chromic,  163. 

Golumbate,  514,  516. 

Cupreous  arsenate,  574. 

Diarsenate,  589. 

Hydrous  oxyds,  169. 

Magnetic,  149. 

Meteoric  15. 

Native,  \5. 

Oligist,  liO. 

Oxalate,  '*18. 

Oxyd,  140. 

Oxydulaied,  149. 

Phosphates,  683,  584,  656. 

Silicates,  258,  611. 

Sulphate,  646,  etc. 

Sulpbid,  Sulphuret,  67,  58 
62. 

Tantalate,  514. 

Titaniferous,  143. 

Tungstate,  601. 

Digitized  by  ^OOQ IC 


S16 


UENEKAX  INDEX. 


IroD  and  Manganese  Tungstate, 

601. 
Iron  alum,  664. 
Iron  earth,  Blue,  556. 
Iron  nfltrolite,  426. 
Iron  ore,  Argillaeeons,  141, 172. 

Arsenica  led,  578. 

Axolomoua,  143. 

Bog,  169,  172, 174,178. 

Brown,  172;  169. 

Calcareous,  688. 

Clay,  141,  172,  688. 

Green,  588. 

Jaspery,  141. 

Lenticular,  141. 

Alflgnetic,  149. 

Micaceous,  140. 

Ochreous,  140,  169. 

Octahedral,  149. 

Pitchy,  589. 

Red,  140. 

Sparry,  688. 

Specular,  140. 

Titaniferous,  143. 
Iron  pyrites,  62. 

Magnetic,  68;  57. 

White,  75. 
Iron  rutile,  169, 
Iron  sand.  143,  149. 
Iron  sinter,  575. 
Ironstone,  Clay,  141,  169,  688. 

Blue.  556. 

Brown,  172. 
Iserine,  Iserite,  144,  145. 
Isophane,  v.  Franklinite. 
Isopyre,  392. 
Ilabiryte,  141. 
Itacolumyte,  22,  195. 
Ittnerite,  833. 
Ivaarite,  391. 
Ixiolite,  514. 
Ixolyte,  736. 

Jacksonite,  410. 

Jade,  Common,  283 ;  290,  292. 

Jade  tenace,  290. 

Jadeite,  292. 

Jalpaite.  39. 

Jameaouite,  90,  800. 

Jargon,  272. 

Jarosite,  660. 

Jasper,  195. 

Jaulingite,  800. 

Jayet,  v.  Jet 

Jefferisite,  494* 

Jeffersonite,  216. 

Jelletite,  268. 

Jefreinofflte.  276. 

Jenkinsite,  470. 

Jenzschite,  201. 

Jet,  760. 

Jewreinowite,  27  3. 

Johannite,  666. 

Johnite,  580. 

Johnston  ite,  40. 


Jollyte,  492. 
Jordan ite,  88. 
Joseite,  81. 
.Jossaite,  681. 
Junckerite,  688,  697. 
Jurinite,  164. 

N.B. — Many  names  spelt  with 
an  initial  E  in  German,  begin 
with  G  in  English. 

Kainit,  642. 
Kakochlor,  181. 
Kakoxene,  584. 
Kalait.  580. 
Kalamit,  233. 
Kalchstein,  670. 
Ealialaun,  652. 
Kalifeldspath,  352. 
Kalinite,  652. 
Ealiphite,  172. 
Kalisalpetcr,  592. 
Ealisalzsaures,  HI. 
Kalisulphat,  615. 
Kalkgranat,  268. 
Kalk-llarmotome,  438. 
Kalk.MaIachi^  715. 
Kalkoligoklas,  346. 
Kalksalpeter,  593. 
Kalkspath,  670. 
Kallait,  680. 
Kallochrom.  629. 
Kalomel,  111. 
Kalzedon,  194. 
Eammererit,  496. 
KHmmkiea,  75. 
Kampylite,  5H7. 
Kanelstein,  266. 
Kaueite,  61. 

Kaolin,  473;  824,345,  361. 
Kaolinite,  478. 
Kapoikite,  225. 
Eapnicite,  576. 
Kapnite,  692. 
Karelinite,  185. 
Karneol,  194. 
Karpiioiite,  419. 
Earphosiderit,  661. 
Karphostilbite,  424. 
Eai-sleuite,  621. 
Easaiterit,  157. 
Eastor,  229. 
Eatapleiit,  401. 
Eataspilit,  483. 
EatzenHUge,  193. 
Eatzen-silber,  302,  454. 
Eauaimkies,  76. 
Keftekilite,  478 
Eeilhauite,  387. 
Eenngottite,  88. 
Eeramohaiite,  649. 
Keraphyllite,  v.  Carinthine. 
Eerargyrite,  114. 
Eerasino,  120,  708. 
Eerasite,  12i»,  708. 
Eerate,  114. 


Eermes,  Eermesite^  186b 
Eermesome,  186. 
Eerolilh,  470. 
Kersantyte,  348. 
Kibdelophtin,  143. 
Eiesel,  189. 
Kieseloerit,  413. 
Eieselgalmej,  407. 
Eieselgypa,  621. 
EieEelkupfor,  402. 
Elieselmaiaohit,  402. 
Eieselmangan,  226. 
Eieselspath,  v.  Albitei 
Eieselwismuth,  39L 
Eieselzinkerz,  407 
Eieserite,  641. 
Eilbrickenite,  105. 
Eillioite,  48«). 
Eirwanite,  800. 
Eischtimite,  703. 
Elaprothine,  572. 
Elaprolhite,  572, 
Elipsteiiiite,  511. 
EUdoc^s,  570. 
Eliuochlor,  497. 
Enauffite,  611. 
Encbelite,  260. 
Enistersalz,  v.  Halite. 
Eobaltarscnikkies,  78. 
Eobaltbescblag,  558. 
Eobaltbleiglanz,  43. 
Eobaltblilthe,  558. 
EobaltglaDZ,7l;  68. 
EobaUkies,  68. 
Eobaltmanganerz,  181. 
Eobaltnickelkiee,  68. 
Eobalt-Scorodit,  574. 
Eobaltsulfuret  47. 
Eobaltvitriol,  647. 
Eobellito,  99. 
Eoboldioe,  68. 
Eochsalz,  112. 
Eoelblngit,  284. 
Eohlo,  753. 

Eohlensaurer  Ealk,  686. 
Eohlenvitriolbleispatb,  S2& 
Eokkolit,  214,  21.). 
Eokscharoffite,  242. 
EoUyrit,  42u. 
Eolophonit,  268. 
Eonarit,  405. 
Eondroarsonit,  562. 
Eonichaldt,  565. 
Eonigiue,  664. 
Eonleinite,  737. 
Eonlite,  737. 
Eorite,  484 
Eorynit  74. 
Eottigtte,  561. 
Eonind,  187. 
Eotschubeit^  491. 
Eoupholito,  410. 
Erablite^  859. 
ErantzitB,  741. 
Eraurite,  683. 
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KreitioDite,  149.  - 
Kremersite,  119. 
KrcutzkriBtalle,  489. 
Krenzstein,  439. 
Krisoberil,  155. 
Krisolith,  256. 
KjisuvigitOf  664. 
Kroeberite,  59. 
Krokalith,  426. 
Krokidoltte,  243. 
Krokoit,  629. 
Ejjolito,  126. 
Kryptolith,  629. 
Kobizit,  432. 
Kuboil,  432. 
Kuhnite,  544. 
KuhQizit,  434. 
Kupaplirite,  570. 
Kupfcr,  Gh^diegen,  14. 
Salzsaures,  121. 
KapferantimonglanZi  85. 
Kupferbleiglanz,  42. 
Kapferbleispath,  663 ;  42. 
Kupferblende,  104. 
Supforbliithe,  133. 
Kupfcrdiaspore,  5i)8. 
Kupferfahlerz,  100. 
Kapferglanz,  Kupfergla3,  62. 
Knpferglimmer,  671. 
Kupfergrun,  402. 
Kupferhomerz,  121. 
Kupferindig,  83. 
Kupferkiea,  65. 
Kupferlasur,  716. 
Kupferlebererz,  183. 
Kapfermanganerz,  181. 
Kupfernickel,  60. 
Kupferpecherz,  402. 
Kupferphyllit,  571. 
Kupfersammten,  666. 
Kapferschaum,  570. 
Kapferschwarze,  136. 
Kupfferite,  230. 
Kupfer-smaragd,  401. 
Kupfer-uranit^  585. 
Kupfer-vitriol,  648. 
Kupferwasser,  645. 
Kopferwismuthera,  86,  98. 
Knpfcrwismuthglaiu^  86. 
Euprein,  52. 
Kustelite,  9. 
Kyanite,  375. 
KjmatiQe,  234. 
Kypholite.  v.  Serpentine. 
KTTOsite,  76. 

Labradorito,  341. 
Labrador  feldspar,  841. 
Labrador  homblendei  209.    • 
Lagonite,  600. 
Lagunite,  600. 
Lampadite,  181. 
Lamprophanite,  663. 
Lanarkite,  628. 
lanoasterite,  707. 
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Langite,  666. 
Lanthanite,  709. 
Lanthanocerite,  413. 
Lapls-lazuli,  331. 
Lapis  OUaris,  451. 
Larderellite,  600. 
Lardite,  v.  Pagodite. 
Lasionite,  576. 
Lasurfeldapath,  353. 
Lasurite,  715. 
Lasnrstein,  881. 
Latialite,  332. 
Latrobite,  837. 
Laumonite^  Laumontite,  399. 
Laurite,  74. 
Jjavendulan,  660. 
Lavrofflte,  Lawrowit|  216. 
Lazulite,  572. 
Lazur-Apatit,  530. 
Lead,  17. 

Alnmrnate,  677. 

Antimonial  sulphnret,  96, 
99. 

Antimonate,  691. 

Argentiferous,  41. 

Arsenate,  537. 

Black,  24. 

Carbonate,  700. 

Ohlorid,  117. 

Chloro-carbonate,  703. 

Ghromate,  628,  630. 

Corneous,  703. 

Cupreous  sulphate,  663. 

Cupreous  sulphato-carbon- 
ate,  625. 

Hydro«aluminous,  577. 

Molybdate,  607. 

Murio-carbonate,  703. 

Native,  17. 

Oxjchlorid,  119,120. 

Oxyds,  186,  168. 

Phosphate,  636. 

Selenate,  669. 

Selenids,  42,  44. 

Bubsesquichromate,  630. 

Sulphate,  622. 

Sulphato-carbonate,   625, 
628. 

Sulphato-chlorid,  627. 

Svlphato-tricarbonate,  624, 
626. 

Supersulphuretted,  41. 

Sulphid,  Sulphuret,  40. 

Tellurid,  44. 

Tungstate,  606. 

Vanadate,  610. 

White,  7oO. 
Lead  and  Copper. 

Chromate,  630.        .    , 

Ohromo-phosphate,  631. 
Lead  glance.  40. 
Lead  ochre,  136. 
Lead  ore,  Green,  636,  687. 

Red,  628. 

White,  700. 
52 
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Lead  ore,  Yellow,  607. 
Lead  vitriol,  622. 
LeadhilJite,  624. 
Leberblende,  50. 
Leberkies,  75;  68. 
Leberstein,  616. 
Lecoutite,  635. 
Ledererite,  486. 
Lederite,  383. 
Leedsite,  800. 
Leelite,  853. 
Lehmauite,  290. 
Lehrbachite,  44. 
Lehuntlte,  426. 
Lemnian  Earth,  45Y. 
Lennilite,  356. 
Lenziaite,  476. 
Leonhardite,  401. 
Leopoldite,  111. 
Lepidbkrokite,  169. 
Lepidolite,  814. 
Lepidomelane,  807. 
Lepolite,  887. 
Lesleyite,  800. 
Lettsomite,  666. 
Leucanterito,  660. 
Leucaugite,  216. 
Leuchtenbergite,  600. 
Leucite,  334. 
Leucitophyr,  335. 
Leuoolite,  326,  376. 
Leucocj'clite,  416. 
Leuoopetrite,  743. 
Leucophanlte,  260. 
Leuoopyrite,  77 ;  76. 
Leuzit,  884. 
Levyne,  Levynite,  431. 
Lherzolyte,  147. 
Libethenite,  563. 
Liebenerite,  479 ;  829,  66%. 
Liebigite,  717. 
Lievrite,  296. 
Lignito,  755. 
Ligurite,  883. 
LilaUte,  814. 
LUlite,  493. 
LimbilJte,  258. 
Lime,  Arsenate,  564^ 

Borate,  880,  597. 

Borosilicate,  880. 

Carbonate,  670. 

Fluate,  123. 

Nitrate,  593. 

Oxalate,  718. 

Phosphate,  630. 

Silicate,  210. 

Sulphate,  621,  687. 

Titanale,  146. 

Tungstate,  605. 
Lhne-Malachite,  715. 
Limestone,  678. 

Hydraulio,  679. 

Kagnesian,  681. 
Limnite,  178;  17S. 
Limonite,  172. 
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Linarite,  663. 

Lincolnite,  444. 

lindackerite,  590. 

Lindsayite,  340. 

LiDnnite,  68. 

linseite,  S40. 

LiDsenerz,  667. 

Liiifienkupfer,  567. 

liiparite,  123. 

Liroconite,  567. 

LitheosphoniB,  616. 

Lithionglimmer,  314. 

Llthionite,  314. 

Lithographic  Stone,  679. 

Lithomarge,  460,  47a,  476;  460. 

Loboit,  276. 

Loganite,  242,  496. 

Ljllingite,  76;  77. 

Lomouite,  399. 

LoDchidite,  76. 

Lopboite,  501. 

Loialite,  215. 

Ljweite,  Loveite,  648, 

Lowigite,  659. 

Lozoclase,  852. 

LucuUite,  Lucullan,  677. 

LumachdUe,  679. 

Luunite,  568. 

Lupus  metallorum,  29. 

Lychnis,  !?<»,  147. 

Lydian  atone,  195. 

Lyellite,  665. 

Lyncurium,  272,  740. 

Lythrodes,  479. 

Made,  371. 
Madureite,  216,  363. 
Magneferrite,  152. 
Magnesia,  Pure,  685. 

Borate,  595. 

Carbonate,  6S5. 

Ohlorid,  118,  119,  122. 

FiuophoBphate,  538. 

Fluosilicate,  363. 

Hydrate,  175. 

Hydro-carbonate,  707. 

Native,  175. 

Nitrate,  593. 

Sulphate,  648. 
Magnesia  alum,  668. 
Mi^iesian  limestone^  682. 

pharmacoUte,  544. 
Magnesie  hydnitee,  175. 

carbonat6e,  686. 

nitratee,  593. 

phosphate,  68a 
Magnesinitre,  593. 
Magnesioferrite,  162. 
Magncsite,  685 ;  466. 
Magneteisenstein,  149. 
Magnetis,  451. 
Magnetic  iron  ore,  149. 
Magnetic  pyrites,  58. 
Magnetite,  'l49,  800. 
Magnetkies,  58. 


Magnetopyrite,  58. 
Maignoremte,  152. 
Malachite,  Blue,  715. 

Green,  713. 

Lime,  715. 
Malacolite,  214. 
Malaoon,  Malakon,  275. 
Maltha,  728. 
Malthadte,  468. 
Mamanite,  642. 
Mandelato,  678. 
Manganalaun,  658. 
Mangan,  KohlensaureB,  691. 
Manganamphibole,  225. 
Manganblende,  46. 
Manganepidote,  285. 
Manganerz,  Qrauer,  165,  170. 

Kupferhaltiges,  166. 

Prismatoidisches,  171. 

Schwarzer,  162. 
Manganese,    Ozyd,    162,    163, 
166.  166. 

Hydrous  ozyds,  162,  170. 
180. 

Arseniuret,  61. 

Black,  162. 

Bog,  181. 

Carbonate,  691. 

Chlorid,  122. 

Cupreous,  181. 

Earthy,  181. 

Gray,  165. 

Phosphate,  641,  543. 

Bed,  226. 

Silicates,  225,  260. 

Sulphid,  46,  64. 
Manganese-Ore,  Brachytypous, 
163. 

Prismatic  165. 

Pyramidal,  162. 
Manganese  alum,  653. 
Manganese  spar,  225. 
Manganglaoz,  46. 
Mangangranat,  268. 
Manganite,  170. 
Mangankiesel,  226. 
Mangaukuprerers,  166. 
Mangankupferoxyd,  166. 
Manganocaldte,  697 ;  678. 
Mangauopal,  v.  OpaL 
Manganschaum.  181. 
Manganspath,  691. 
Marasmolite,  48. 
Marble,  670. 

Yerd-antique,  678. 
Marcasite,  75;  62,  800. 
Maroeline,  168,  226. 
Marcylite,  137;  121. 
Marekanite,  v,  Pearlstone 
Margarite,  506 ;  489. 
Margarodite,  487 ;  310. 
MariaUte,  326;  332. 
Marionite,  711. 
Marl,  679. 
Marmatite,  48. 


MarmoUte,  466. 
Martinsite,  112,  641. 
Martite,  142. 

Mascagnine,  Mascagnite,  4W 
Maskelyne,  665. 
Masonite,  504. 
Massicot,  136. 
MaUockite,  119. 
Maoilite,  v.  Labradoriie. 
Me<yidite,  667. 
Meerschaum,  456. 
Megabasite,  604. 
Megabromite,  115. 
Mehl-ZeoUth,  426,  480. 
Meionite,  318. 
Melaoonite,  136,  804. 
Melanasphalt,  753. 
Melanchlor,  543. 
Melanchym,  744,  760. 
Melanellite,  750. 
Melanglans.  v.  Siephanite. 
Melanhydnt.  483. 
Melanite,  267. 
Melanochroite,  630. 
Melanolite,  490. 
Melanteria,  645. 
Melanterite,  646,  800. 
MeliUte,  Mellilite,  280;  76a 
Melinite,  477. 
Melinophane,  263. 
Meliphanite,  263. 
Mellate  of  alumine,  760, 
Mellite,  750 
Molinose,  607. 
Meionite,  801. 
Mdopsite,  478. 
Menaocanite,  143. 
Menakerz,  383. 
Mendipite,  120. 
Mendozite,  653. 
Meneghinite,  105. 
Mengite,  525 ;  639. 
Menilite,  199. 
Mennige,  163. 
Mercure  argental,  18. 

Bulfurei  55. 

iodure,  117. 
Mercury,  Antimonite^  647. 

Amalgam,  18. 

Chlorid,  111. 

Horn,  HI. 

lodid,  117. 

Native,  18. 

Selenld,  56. 

Sulphid,  56. 
Merda  di  Diavolo,  746. 
Merkurblende,  65. 
Merkurglanz,  56. 
Meroxene,  807. 
Mesitine,  Mesitite,  687 ;  688L 
Meeitinspath,  687. 
Mesole,  424 
Meeolin,  431. 
Meeolite,  430. 
Mesotype,  424,  426,  * 
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Sffsotype  epoint^,  il5. 
Messingbluthe,  712. 
Metabriuihite,  558. 
Mctachlorite,  SO'A, 
Metazite.  466. 
Metaxoite,  494. 
Miascjte,  328,  369. 
Miargjrite,  88. 
Siica  Group,  801. ' 
Uica,  Hexagonal,  804. 
Lithia,  814. 
Oblique,  3u9. 
Bh—bic,  302. 
Mica  des  pevitM^  24. 
tiica  pictoria,  24 
Mica  eciiist,  359. 
Micaphilit,  371. 
Micarelie,  3:24 
Vtichaelite,  199. 
tftchaelaonite,  289. 
^licrobromite,  115. 
ilicroclin,  355. 
tficrocosmio  salt,  551. 
ilicrolite,  613. 
tliddletonito,  746. 
liemite,  682. 
diesite,  535. 
Aikrokliu,  355. 
lilieriie,  56. 

Ciloschin,  Miloschite,  510. 
iimeteue,  Mimetite,  587. 
(tmetese,  Mimetesite,  537. 
lioeral  caoutchouc,  734 

coal,  763. 

charcoal,  756. 

oil,  728,  728,  737. 

pilch,  728,  751. 

reain,  739-747. 

tallow,  78  U 

tar,  728. 

wax.  727,  730. 
jnium,  16S;  66. 
jrabilite,  636. 
isenite,  615. 
fspickel,  78.- 
isj,  656 ;  646,  660. 
izzoi)it«,  326. 
ocha  Stone,  196. 
oduniite,  71. 
olisino,  76,  77. 
obsite,  143. 
ollit,  572. 
olocliitea,  713. 
olybdaiiblelapath,  607. 
oljbdanglanz,  82. 
olybdauochre,  186. 
olybdansilber,  32. 
ylybdtite  of  lead,  607. 
)1ybdate  of  iron,  186. 
ilybdena,  aulpbid  o(  32. 
>Iybddne  sulfur^,  82. 
>lybdenite,  82. 
rlybdic  ochre,  186. 

silver,  32. 
Mjbdine,  MoI>bdite,  186. 


Molysite,  1I8« 
Monazite,  589. 
Monazitoid,  589. 
Mondstein,  v.  Moonstone. 
Monheimite,  v.  Kapnite. 
Monimolite,  546. 
Monophan,  443. 
Monradite,  221,  406. 
Monrolite,  378. 
Montanite,  668,  801. 
Montioellite,  255. 
Montiuartile,  637. 
Moutmorillonite,  469. 
Moonstone^  347,  350,  352,  640. 
Morasterz,  172,  174^  178. 
Mordenite,  446. 
Morenoflite,  648. 
Moreanetite,  409. 
lf€mite,84I. 
MoronoMl^  660. 
Moroxite,  6M. 
Morvenite,  439i 
Moeandrite,  296. 
Moseottite,  694. 
Mountain  green,  713. 

cork,  234. 

leather,  234. 
Muldan,  853. 
Muller's  giasa,  199. 
Mullerine,  Mullerite^  8^. 
Mullicite,  556. 
Mundic,  62. 
Murchisonite,  852. 
Muriacite.  621. 
Muromontite,  289. 
Murrhina,  194. 
Muscovite,  309,  801. 
Muscovy  glass,  809. 
Musenite,  «.  Siegenite. 
Mussite,  214,  702. 
Myelin.  378. 
Mysorin,  715. 

Nacrite,  809;  455,  473. 
Nadeleisenens,  169. 
Nadelers,  100. 
Nadelstein,  604 
Nadelzeolith,  426. 
Nagyagererz,  82. 
Nagjragite,  82. 
Naphtha,  723. 
Naphthadil,  734 
Naphthaline,  727,  738. 
Nasturan,  v.  Pitchblende. 
Natrocalcite,  677. 
Natrolite,  426;  824 
NatroUte,  I^ox^  426. 
Natron,  706. 

alann,  653. 

salpeier,  592. 
Natroborocalcite,  698. 
Natronspodamen,  346. 
Naumannite,  39. 
Necronite,  352. 
Needle  ore,  100. 


Needle  spar,  v.  Aragrmfte. 

Needlestone,  426. 

Nefelina,  327. 

Neftrgil,  734 

Nemalito,  176. 

Neoctese,  574 

Neolite,  406. 

Neoplase,  657. 

Neotokite,  491. 

Neotype,  678. 

Nepheline,  327. 

Nephelite,  327. 

Nephrite,  S38;   287,  290^  29^ 

801. 
Nephelindoleiyte,  828. 
Nertschinakite,  476. 
Neurolite,  482. 
Newjandkite,  12. 
Newkirkite,  171. 
Niccolite,  60. 
Nickel,  Antimonial,  61. 

Arsenate,  561 ;  646. 

Arsenical,  60,  72. 

Bismath,  47. 

Oarbonate,  710. 

Copper,  60. 

Emerald,  710. 

Hydrate,  710. 

Ozyd,  134 

SUicate,  404,  471,  610. 

Sulphate,  648. 

Sulphid,  Sulphuret,  66. 

White,  77. 
Nickel  glance,  72. 

green,  660. 

ochre,  560. 

stiblne.  78. 

vitriol,  648. 
Nickel  &  cobalt^  Arsenate  o^ 

660. 
Nickel  &  iron,   Solphuret   or 

Sulphid  of;  47. 
Nickelantimonglans,  73. 
l^ckelarsenik^ns,  72. 
Nickelarsenikkies,  72. 
Nickelbluthe,  560. 
Nickelglans,  72. 
Nickel-Gymnite,  471. 
Nickeliferous  gray  antimony,  78L 
Nickeline,  60. 
Nickelkies,  66. 
Nickelooker,  560. 
Nickeloxydul,  184 
NickelBpie68C^nief%  78. 
NickelwismuthglanE,  47. 
Nicopyrite,  47. 
Nierenstein,  238. 
Nigrine,  169. 
Nlobite,  516. 
NiphoUte,  128. 
Nitratine,  692. 
Nitre,  692. 
Nitrocaldte,  593. 
Nitromagnesite,  698. 
Nontromte,  46L 
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NonOite,  238. 
Nordenskioldite,  288. 
Nordmarkite,  389. 
Kosean,  Nosin,  Nosite,  388. 
Kotite,  484. 
Nussierite,  636. 
NuttaUite,  319. 

Obsidian,  369. 

Ochran,  477. 

Ochre,  Antimonj,  187,  188. 

Bismuth,  186. 

Brown,  172. 

Chrome,  610. 

Iron,  140. 

Moljbdic,  186u 

Plumbic,  186. 

Bed,  140,  167. 

Tantalic,  188. 

TeUuric,  188. 

Tiibgstic^  I86w 

tTranic  668. 

Yellow,  172. 

Vitriol,  662. 
Ochroito,  413. 
Ockergelb,  172. 
Octahedrite^  16U 
OdoutoUto,  680. 
(Ellacherite,  489. 
(Erstedite.  276. 
Ogcoite,  602. 

Oil,  Genesee  or  Seneca,  726. 
Oisanite,  161,  281. 
Okenite,  398v 
Oktibehite,  16. 
Olafit,  349. 
OUgist  iron,  14». 
Oligodaae,  346. 
'  Oligoklasolbit,  849; 
Oligon  spar,  688. 
■  Oligopbyre,  34a 
Oliyenchaloit,  663. 
Olivenerz,  668,  &78i 
Oliyenite,  664. 
Olivine,  267. 
Omphacit,  22a. 
Onegxte,  169. 
Onoosin,  480. 
Onofrite,  66,  802L 
Onyx,  196;  680. 
Oolite,  679. 
Oosite,  480. 
Opal,  198. 

Opal-iillopbane,  421. 
Operment,  27. 
Ophiolite,  466. 
Ophite,  464;  46& 
Opsimose,  611. 
Or  natif;  3. 

graphiqne,  81. 
Orangite,  413. 
Ora?itzite,  477. 
Orichalcite,  711 
Omithite^  668. 
Oroplon,  476. 
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Orpiment,  27. 
Orthite,  286. 
Orthodase,  362,  802. 
Orlhose,  862. 
Oaerskite,  694. 
Osmelite,  396. 
Osmiridium,  12. 
Osteocolla,  680. 
OsteoUte,  630. 
Ostranite,  278. 
Ottrelite,  606. 
Ouvarovite,  270. 
Owenite,  607. 
Oxacaldte,  718. 
Oxalite,  718. 
Oxhaverite,  416. 
Ozarkite,424;  829. 
Ozocerite,  Ozokerit,  732;  728^ 
731,  783. 

Pachnollte,  129. 
Padte,  81. 
PaederoB,  198. 
Pagodite,480;  464. 
Paisbergite,  226. 
PalAO-Natrolith,  426. 
Palagonite,  483;  222,  802. 
Paligorskite,  406. 
Palladium,  Native,  12. 
Palladium  gold,  4. 
Panabase,  100. 
Paracolumbite,  143. 
Paradoxite,  363. 
Paraffin,  730. 
Paragonite,  487. 
ParalQgite,  326. 
Paraluminite,  661. 
Paranthine,    Paranthite,    818; 

319. 
Parasite,  696. 
Paraatabite,  444. 
Parathorite,  763. 
Pargasite,  286. 
Parisite,  702. 
Parophite,  479. 
Partschin,  Partechiniie,  293. 
Partzite,  188. 
Passauite,  324. 
Pastreite,  666. 
Patertiite,  608. 
Patrinite,  100. 
Pattersonite,  801. 
Paulit^  209. 
Pazit,  81. 
Pearl-mica,  606. 
Pearl  sinter,  199. 
Pearl-spar,  682 ;  68ft. 
Pearlstone,  869. 
Peastoue,  v.  Pisolite. 
Pechblende,  Pecben^  164. 
Pechkoble,  766. 
Pechopal,  198. 
Pechstein,  369. 
Pechuran,  164, 
Pectolite^  896. 


Peganite,  682. 
Pegmatolite,  362. 
Pektolith,  396. 
P^iS's  Hair,  86a 
Peliom,  299. 
Pelicanite,  467. 
Pelokonite.  18L 
Pencatite,  708. 
Pennine,  Pehnmite^  496. 
Pennite,  708. 
Pentaklasit,  213. 
Pentlandite,  47. 
Peplolit,  486. 
Percylite,  122. 
Periclase,  Peridasite^  IH, 
Peridot,  266,  867. 
Peridoto  bianco,  266. 
Periklas,  124. 
PerikliD,  349. 
Peristerite,  849. 
Perlglimmer,  606. 
Perlit,  369. 
Perlstein,  869. 
Pertbite,  366. 
Pero&kite,  146. 
Perowskine,  641. 
Perowskit,  146. 
Peulite,  229. 
Petrified  wood,  196. 
Petrolene.  729,  761. 
PetroleuDQ,  723. 
PetFosilez,  349,  368. 
Pettkoite,  631. 
Petuntze,  476. 
Peteite,  61. 
Pfaffite.  91. 

Pfeifenstein,  v.  OaUinlte. 
Phaoolite,  484. 
Phaestine,  469. 
Pharroacolite,  664;  544. 
Pharmakocbaldt,  664. 
Pliannacosiderite^  678. 
Phenacite,  Pbenakit^  a6& 
PhoDgite,  309. 
Phillipaite,  438. 
Phlogopite,  302. 
Pbcenicite,  630. 
PhoeDikocbroite,  630. 
Phoestine,  209. 
Pbolerite,  472,  473;  421 
PhoDite,  327. 
PhoDoljte,  869. 
PbofigeDite,  708. 
Phospbid  of  iron  and  nidcel,  6i 
Phosphooerite,  629. 
Pho6phocbaldt«,  668. 
Pbospborblei,  v.  Pyromorphit^ 
Pbosphoreisensinter,  688. 
Pboephorgummite,  179. 
Phosphorite,  630. 
Phoephorkupferers,  663,  661 
Pboepborsaures,  668,  67L 
Photidte,  227. 
Photizit,  227. 
PbotoHte,  896L 
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PLreDitoid,  82& 

Phthanyto^  196. 

Pbjllite,  506. 

Phylloretin,  737;  736 

Pitysalite,  876. 

Piauzite,  758. 

hckeringite,  653. 

Picotite,  147. 

Picranaldme,  438. 

Picrofluite,  512. 

Picrolite,  Pikrolit,  465. 

Picromerito,  642. 

Picropbarmacolite,  654. 

Picrophyll,  Pikrophyll.  220, 406. 

Picrosmine,  Pikrosmin,  405. 

Picrotanite,  144. 

Picrotephroite,  259. 

Picrothomaoaite,  426. 

Picryte,  258. 

Pictite,  383. 

Piddingtonite,  232. 

Piedmontite,  285. 

Pierre  grasse,  827. 

Pigotite,  760. 

Pihlita.  455. 

Pilsraite,  32. 

PimeUte,  510. 

Pinguite,  461. 

Pinite,  479;  SOI. 

Pinitoid,  480. 

Piotiiie.  472. 

Pipestone,  v.  CatUnite. 

Pireniit^  269. 

Pirop,  267. 

Pisamte,  646. 

Pisolite,  679. 

Pissophane,  Pissophanitc,  661. 

Pistacite,  Pistazit,  281. 

Pistomesite,  688. 

Pitch,  MiDoral,  728,  751. 

Pitchblende,  164;  179. 

Pitchstone.  3.59. 

Pitchy  iron  ore,  689. 

Pitkarandite,  221,  4i)6,  452. 

Pittasphalt,  751. 

Pitticite,  Pittizit»  689. 

Plttinerz^  175. 

Pittinite,  175, 

Pittolium,  728. 

Plagiodase,  802. 

Plagionite,  89. 

Planorite,  676. 

Plasma,  194. 

Plaster  of  Paris,  637. 

Plata  azul,  804. 

bismutal,  36. 

cornea,  116. 

▼erde,  116,  116. 
Platinum,  Natire,  10.    - 
Platiniridium,  11. 
Plottnerite,  167. 
PlatyophthalmoD,  29. 
PleonaBte,  147. 
Plessite,  73. 
Pleorociase^  538. 


Plinian,  80. 

PUnthlte,  477. 

Plomb  antimonie  sulfur^  96, 99. 

arseniat^,  687. 

carbonate,  700. 

chloro-carbonat^  703. 

chlorure,  117,  119,  120. 

chromatd,  628,  630. 

hydro-alamineax,  677. 

molybdat^  607. 

natif,  17. 

oxychloriodur^,  120. 

oxidd,  136,  163. 

seleniur^,  42,  44. 

sulfate  622. 

sulfur^  40. 
Plombgomme,  577. 
Plombierite,  802. 
Plumbeine,  42. 
Plumbago,  24. 
Plumbic  ochre,  136. 
Plumbocalcite,  678. 
Plumbogummite,  577. 
Plumboresiuite,  677. 
Plumbostib,  99. 
Plumbum  candidum,  17. 

nigrum,  17. 
Plumites,  91. 
Plumose  ore,  91. 
Plumosit,  91. 
Poikilit,  44. 
Poikilopyrite,  44. 
Poix  minerale,  728. 
Polianite,  165. 
PoUacite,  PoUux,  249. 
Polyadelphite,  268. 
Polyargite,  480;  340. 
Polybasite,  107. 
Polycrase,  523. 
Polychroilite,  485. 
Polychrom,  636. 
Polyhalite,  641. 
Polyhydrifce,  493. 
Polykras,  623. 
Polylite,  216. 
Polymignyte,  623. 
Polysphffirite,  535. 
PolyteUte,  104;  101,  804. 
Polyxen,  10. 
Poouahlite,  42a 
Poruekin  day,  473. 
Porcelain  spar,  324. 
Porcellophite,  464. 
Porphyry,  369. 
Porpezite,  4. 
Porridn,  v  Pyroxene. 
Portite,  458. 
Porzellauerde,  478. 
Porzelanit,  324. 
Portor,  679. 
Potash  alum,  652. 
Potash,  Muriate,  111;  118. 

Nitrate,  592. 

Sulphate,  614^  615. 
Potassium,  chlorid,  111,  118. 


PotBtone^  461. 
Pounxa,  V.  Borax. 
Prase,  194. 
Prasin,  668. 
PraBeo]ite,486;  801. 
Prasilite,  503. 
Predazsite,  708. 
Pregattit,  487. 
Prehnite,  410. 
Prehnitoid,  326. 
Preunnerite,  677. 
Prochlorite,  601. 
Prosopite,  130. 
Protheite,  215. 
Protobastite^  208. 
Proustite,  96. 

Prussian  blue.  Native,  66Si 
Przibramite,  169;  48. 
Psathyrit,  742. 
Psaturose,  106. 
Paeudoalbite,  844. 
Pseudoapatite,  531. 
Pseudogalena,  48. 
Pseudomalachit,  568. 
Pseudonepheline,  327. 
Pseudolibethenit,  563. 
Pseudophite,  496. 
Pseudosommtte,  327. 
PseudotripUte,  542. 
Psilofbelane,  180. 
Psimythite,  624. 
PteroUte,  808. 
Puflerite,  441. 
Pumice,  369. 
Purple  copper,  44. 
Puschkinite,  281. 
Pycnite,  876. 
PyraUoUte,  220,406,461. 
Pyrantimonite,  186. 
Pyrargillite,  486. 
Pyrargyrite,  94. 
P^auxite^  454. 
Pyreneite^  268. 
Pyrgom,  216. 
Pyrite,  62,  802. 
Pyrites,  Arsenical,  78;  76. 

Auriferous,  62. 

OapUlary,  56. 

Cellular,  76. 

Cockscomb,  76. 

Copper,  66. 

Erubescent,  44. 

Hepatic^  76. 

Hydrous,  76. 

Iron,  62. 

Magnetic,  68 ;  67. 

Prismatic  Iron,  76,  76w 

Radiated,  75. 

Spear,  75. 

Tin,  6a 

Variegated,  44. 

White  iron,  76. 
Pyraurite,  179. 
Pyrochlore,  512 ;  618. 
Pyrochroite,  177. 
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Fyroclasite,  58fi. 
Pyrognanite,  635. 
I^rolusite,  166. 
I^omelanei  803. 
Pyromeline,  648. 
Pjromorphite^  685 ;  637. 
Pyrope,  267. 
PTTophyllite,  454. 
Pyrophysalite,  376. 
Pyropissite,  734. 
I^roretin,  744,  746* 
PyroretiDite,  744. 
I^rthite,  285. 
Pyroscheererite,  787. 
PyroBclerite,  493. 
Pyrosiderite,  16». 
Pyrosmalite,  414. 
Pyrostibite,  186. 
Pyrostilpnite,  93. 
Pyrotedmite,  615. 
Pyroxene,  212,  803. 
I^oxenyte,  220,  369. 
Pyrrhite,  768. 
I^rrholite^  480. 
Pyrrhosiderite,  169. 
Pyrrhotine,  67. 
Pyrrhotite,  68;  67,  803. 

Quartz,  189,  803. 

FerruprinouB,  198. 

Granular,  195. 

nectique,  199. 

resinite,  198. 
Quecksilberfahlera,  101. 
Qu|ck8ilberbranderz,  738 ; 
Quecksilberhornerz,  111. 
Quecksilberlebererz,  65. 
Quellerz,  178. 
Quicksilver,  Native,  13. 

Antimonite,  647. 

Chlorid,  111. 

Horn,  111. 

lodid,  117. 

Sulphuret,  55. 

Belenid,  66* 
Quindte,  406* 

Rabengllmmer,  314. 
Radauite,  341. 
Badelera,  96. 
Radiated  pyrites,  75. 
Badiolite,  426. 
Bahtite,  48. 
BaiQX>ndite,  656. 
Rammelsbergite,  77 ;  70. 
Randanite,  199. 
Raphanosmite,  48. 
Rapidolite,  319. 
RaphiUte,  233. 
Raseneisenstoin,  172,  174, 
Rastolyte,  486. 
Ratholite,  896* 
Ratofkit,  123. 
Rauhkalk,  682. 
Raumit^  486. 
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Rauschgelb,  26,  27. 
Rautonspath,  682. 
Razonmoffskin,  460. 
Realgar,  26. 
Red  antimony,  186. 

chalk,  141. 

copper  ore,  138. 

hematite,  140. 

iron  ore,  140. 

iron  vitriol,  667. 

lead  ore,  628. 

manganese,  691. 

ochre,  141,  167. 

silver  ore,  94,  96. 

vitriol,  647. 

zinc  ore,  135. 
Reddle,  141. 
Redruthite,  52. 
Reichite,  677. 
Reissacherite,  181. 
Relflsbley,  24. 
Refdansklte,  803. 
Remingtonite,  711. 
Remolinite,  121. 
Rensselaerite,  461. 
Resigallum,  26,  27. 
Resin,  Mineral,  etc.,  739-747. 

Highgnte,  739. 
Retinaspbalt,  748. 
Retinalite,  464. 
Retinellite,  748. 
Retinic  Add,  748. 
Retinite,  739 ;  753. 
Retzbanyite,  100. 
Retzite,  v.  ^delforsite. 
Reussin,  637. 
Reussiiiite,  744. 
RluBtizite,  876. 
Rbodalose,  647. 
Rhodalite,  469. 
Rhodium  gold,  41. 
Rhodizite,  596. 
Rhodochrome,  495. 
Rhodoohrosite,  691. 
Rhodoial,  658. 
Rhodonite,  226. 
Rhodophyllite,  496. 
Rhombenglimmer,  302,  804. 
Rhomb-spar,  682. 
Rhyaoolite,  362. 
Richmondite,  803. 
Richterite,  234;  215. 
Riemannite,  419. 
Ripiddlte,  497 ;  601. 
Risigallum,  26. 
Rittingerite,  94. 
Rock  cork,  v.  Hornblende. 

crystal,  198. 

meal,  680. 

milk,  680. 

salt,  112. 

soap,  476. 
,  Rochlandite,  v.  Serpentine. 
^  Rochlederite,  744. 
Roemerito,  656. 


Roesslerite,  566. 
Elohwand,  686. 
Rogenstein,  679. 
Romauzovit,  266. 
Romeine,  Romeite,  &4f . 
Roschgewachs.  106. 
Rose  quartz,  193. 
Roselite,  660. 
Rosellan,  v.  Rosite. 
Rosite,  340 ;  85,  480. 
Rothbleierz,  628. 
Rothbraunstein,  226. 
Rotheisenerz,  140. 
Rother  vitriol,  647. 
Rothgiatigerz,  94,  96. 
Rothkupferens,  133. 
Rothnickelkies,  60. 
Rothoffit,  268. 
Rothspiessglanzen^  186. 
Rothspiesglasen,  186. 
Rothzinkera,  135. 
Rottisite,  471. 
Rubellon,  804* 
Rubellite,  365. 
Ruberite,  133. 
Rubioelle,  147. 
Rubin,  188. 
Rubinblende,  94. 
Rubinglimmer,  170. 
Ruby,  Spinel,  Balas,  Almandini^ 
147. 
Oriental,  138. 
Ruby-blende,  94. 
Ruby  sUver,  94,  96. 
Ruby  sulphur,  v.  Realgar. 
Ruthenium,  Sulphuret,  74* 
Rutherfordite,  626. 
Rutile,  159. 
Ryacolite,  362. 

Saccharito,  344^ 
Safflorite,  70. 
Sagenite,  159,  198. 
Sahlite,  215. 
Sal  ammoniac,  114. 

gemme,  112. 
Sakmstein,  v.  Sapphiie. 
Saldanite,  649. 
Salmare,  112. 
Salmiak,  114. 
Salt,  Common,  112. 
Saltpeter,  692. 
Salts  of  Iron,  750. 
Salzkupererz,  121. 
Samarskite,  620. 
Samian  Earth,  473. 
Sammetblende,  169. 
Sammeten,  666. 
Samoite,  478. 
Samteiaeners,  169. 
Sandaraca,  26. 
Sondbergerite,  104> 
Sandstone,  190. 
Sanidin,  362. 
Saponite,472;  45*. 
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Sappare,  376. 
Sapphire,  188. 

d'eau,  299. 
Sapphiriue,  391. 
SapphiruBi  S31. 
8arcoUte,  317,  4S6. 
Said,  194. 
Sardachatea,  195. 
Sardinian,  622. 
Sardonyx,  196. 
Sartorite,  87. 
&|8pachite,  44t. 
SasBoUte,  SaasoUn,  694. 
Satin  spar,  637,  678. 
^atersbergite,  76. 
Sanalpit  290. 

Saussurite,  290;  821,  341. 
Saustoin,  677. 
SaTite,  426. 
Saynite.  47. 
Scarbroite,  421. 
Scapolite  Group,  817. 
Schaalstein,  210. 
Schabasit,  434. 
Schapbachite,  36. 
Scbittzellit  111. 
Schaumspath,  678. 
3cheelbleispath,  606. 
Scheelin  ealcaire,  605. 

ferrugine,  601. 
Scheelite,  605,  803. 
Scheelitine.  606. 
^heelsaure,  186. 
)(?heelsaures  blei,  606. 
Jcheelspath.  605. 
JcheeTerite,  727 
Schc-flTerite.  215,  242. 
Ichieferspath,  678. 
tchilfglaserz,  93. 
tehlUer-spar,    469;    209,    210, 

221. 
tchillersteiD,  221. 
ichlanite,  745. 
chmelzsteiu,  326. 
<!hinirgel,  139. 
chneiderite,  399, 
chonit,  642. 
uhorl,  205,  365. 
chorl  rouge,  159. 
chorUirtiger  beril,  376. 
chorlite,  377. 
chorlomite,  390. 
chorda,  281. 
chreibersite,  61. 
ehrifterz.  Schrift-tellur,  81. 
3hr6tterite,  421. 
zhulzit,  105. 
zhuppenstein,  316. 
zhQtzit,  619. 
:hwarzbrau*i8tein,  162. 
;hwartzembergite^  120. 
:hwarzerz.  46,  100,  106. 
shwarzgiltigerz,  101,  IQt, 
!liwarzmangaiierz,  16S. 
ibwarzapiea^Iasen^  96. 


Sebwatzite,  101. 
Schwefel,  Naliirlicher,  20. 
SchwefelantimoDblei,  99. 
Scbwefelkiea,  62. 
Schwefelkobalt,  47. 
Schwefelnickel,  56. 
Sohwefelquecksilber,  55. 
Schwefelskure,  614. 
Scbwefelsilber,  38,  51. 
Schwerbleierz,  167. 
Scfawerepath,  616,  619. 
Schwersiein,  605. 
ScbweruranerA  154. 
Schwimrokiesel,  199. 
Scleretinite,  744. 
Sderoclase,  87,  92. 
Soolecite,  428. 

Anhydrous,  861. 
Scolexerose,  361. 
Soorodite,  574. 
Scorza,  281. 
Sootiolite,  489. 
Scoulente,  424. 
Sebesite,  238. 
Seeerz,  v.  Limonita 
Seifenstein,  472. 
Seladonite,  468. 
Selbite,  804. 
Selenblei,  42. 
Selenbleikupfer,  43. 
Selenbleispath,  669. 
Selenite.  637. 
Selenkobaltblei,  48. 
Selenkapfer,  46. 
Selenkupferblei,  43. 
Selenkupfersilber,  39. 
Selenmercnr,  56. 
Relen  palladium,  12. 
Selenquecksilber,  56. 
Selenquecksilberblei,  44. 
Selenschwefelquecksilber,  66. 
Selensilber,  39. 
Seleneulphur,  21. 
Selwynite,  509. 
S^m^liue,  383. 
Semi-opal,  199. 
Senarmontite,  184. 
Seneca  oil,  725. 
Sepiolite,  456. 
Serbian,  510. 
Sericite,  487. 
Serioolite,  v.  Satin  apar. 
Serpentine,  464,  804, 
Severite,  476;  460. 
Seybertite,  508. 
Sezangulites,  42. 
Sbepardite,  62. 
Siberite,  366. 
Sicilianite,  619. 
Sideretine,  589. 
Siderite,  688;  193,  679. 
Sideritts,  149. 
Sideroborine,  600. 
Siderochaicit,  670. 
Siderochrome,  153. 


Bideroelepte,  268. 
Siderocouite,  676. 
Siderodot,  688. 
Sideroferrite,  16. 
Sideromelare,  860. 
Sideropleaiie,  688. 
Sideroschiaoiite,  504, 
SiderosLlicite,  484. 
Siderose,  688. 
Siderotantal,  514. 
Sideroxene,  762. 
Siegelerde,  458. 
Siegelatein,  149. 
Siegenite,  68,  69. 
Sienite,  240,  359. 
Silber,  Gediegen,  9. 
Silberamalgam,  13. 
Silberfahlerz,  101. 
Silberglanz,  38. 

Biegsamer,  55. 
Silbergla&  38. 
Silberhomerz,  114. 
Silberkupferglauz,  54 
Silberphyilinglanz,  83 
Silberspiessglanz,  35. 
Silberwismutliglanz,  36. 
Silez,  189. 

Silloe  gelatineuse,  v.  Hyalitei 
SiliciSed  wood,  196. 
Silioeuufi  sinter,  195, 
Silkite,  841. 
Siliooborocalcite,  598. 
StlHraanite,  373. 
Silvanite,  81 ;  19. 
Silver,  Antimontal,  85. 

Antim.  sulphuret,  93,  9L 

Arsenical,  85. 

Bismuth ic  86. 

Black,  106. 

Briitle  sulphuret^  106. 

Bromic,  116. 

Carbonate,  804 

Chtorid,  114. 

Ghlorobromid,  115. 

Cupreous  sulphuret,  54. 

Flexible  sulphnfet,  A5. 

Qray  (Freieslebenice),  93, 

Horn,  114. 

Iodic,  117. 

Muriate,  114. 

Native,  9. 

Red,  or  Ruby,  94,  96. 

Selenic,  39. 

Sulphuret,  38,  51. 

Sulphuret  of  Copper  and 
54. 

Telluric,  50. 

Vicreoua,  38. 
Silver  glance,  38. 
Silver  ore.  Brittle,  106. 

Flexible,  55. 

Red,  or  Ruby,  94,  96. 
Sinopite,  477. 
Sinter,  Siliceous,  196,  199. 
Siamondine,  604. 
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SiHserskito,  12. 
Skapolith,  318.     • 
Skleroklas,  87.  92. 
Sko^bolit,  514. 
Skolozit,  428. 
Skolopsiie,  833. 
Skorodit,  574. 
Skiitterudifce,  71. 
Siate-«par,  678. 
Sloauite,  446. 
Smaltiue,  Smaltite,  70. 
Smaragdus,  245,  581. 
Smaragdile,  215,  285. 
Smaragdochalcit^  121,  401. 
Smectite.  458;  475. 
Sineliie,  if.  Kaolin. 
Smirge],  138. 
Smithsonite,  692 ;  407. 
8myri«,  139. 
Snarumite,  316. 
Soapstone,  451,  472. 
Soda,  Borate  of,  597. 

Carbonate  of,  705;  706. 

Muriate  of,  112. 

Nitrate  of,  692. 

Sulphate,  615 ;  636. 
Soda  alum,  653. 
Soda  copperas,  «.  Jaroaite. 
Soda  nitre,  592. 
Soda  spodumene,  346. 
Sodaite,  324. 
Sodalite,  8H0. 
Sodium.  Chlorid,  112. 
Soimonite,  v.  Gorondum. 
SolAtarite,  649,  653. 
Sombrerite,  535. 
Somervillite,  280,  402. 
Sommite,  327. 
Sonnenstein,  v.  Sunswne. 
Sonde,  v.  Soda. 
Sordawalite,  244. 
Sory,  645. 
Soufre,  20. 
Spadaite,  405. 
Spaniolite,nul. 
Spar^elsteiu,  530. 
Sparkles,  v.  Speerkies. 
Sparry  or  Spathic  iron,  683. 
Spartaite,  678. 
Spartalitc,  135. 
SpathoisensteiD,  688. 
Spear  Pyrites,  75. 
Speckstoin,  451. 
Specular  Iron,  140. 
Speerkies,  75. 
Spessartitc,  268. 
Speiskobalt,  Weisser,  70, 
Sphterite,  587. 
Sphierosiderite,  690. 
Sphterostilbite,  442. 
Spbserulite,  359. 
Sphalerite,  48. 
Sphene,  383. 
Sphenoclase,  280. 
Sphiagldlte,  Sphragid,  458. 


Spiauterit,  59. 
Spiegelglaiiz,  32. 
Spiesglauzsilber,  35. 
Spiessglauz,  Gediegen,  18. 
Spiessglanzocher,  187. 
Spiesglanzweias,  184. 
Spiessglanzblei,  96. 
Spiessglanzblendei  186. 
Spiesglas,  18. 
Spiessglaserz,  29. 
Spiesgiassilber.  35. 
SpUyte,  352. 
Spinel,  147. 
Spinel  ruby,  147. 
Spinellan,  333. 
Spiuelle  zindfi^re,  149. 
Spiuthere,  388. 
Spodumone,  228. 

Soda,  346. 
Sprcustein,  426. 
Sprodglanzerz,  106., 
Sprodglaserz,  106;  107 
Sprudelstein,  696w 
StafTeUte,  534. 
Stahlkobalt,  72. 
Stahlstein,  688. 
Stalactite,  679. 
Stalagmite,  679. 
Stanekite,  745. 
Stangenschorl,  Weiaser,  876. 
Stangenspath,  616. 
Stangenstein,  376. 
Stannine,  Stannite,  68. 
Stannite,  159. 
Stanzait,  371. 
Stassfurtit.  595. 
Staurolite,  888 ;  439. 
Staurotide,  388. 
Steargillite,  459. 
Steatite,  461,  472. 
Steel  ore,  688. 
Steinheilite,  299. 
Steinkohle,  754. 
Steinmannite,  41. 
Stelnmark,  474,  47ft. 
Steinol,  723. 
Steinsalz.  112. 
Stellite,  896. 
Stephanite,  106. 
Stcrcorite,  551. 
Sternbergite,  54. 
Stetefeldtite,  188. 
Stibi,  29. 
Stibloonite,  188. 
Stibine,  29. 
Stibiogalenite,  591. 
Stibium,  29. 
Stiblite,  Stiblitb,  188. 
Stibnite,  29. 
StUbite,442;444. 
Stilbit  anamorphiqae^  444. 

Blattriger,  444. 
BtiUolite,  v.  OpaL 
Stilpnomolano,  460. 
Stllpuoaiderite,  172. 


Stinkkohle,  741 
Stimmi,  29. 
Stinkstone,  677. 
Stolpenite,  459. 
Stolzite,  606. 
Strablbaiyt,  616. 
Strahlonkupfer,  570. 
Strahlerz,  570. 
Strahlkies,  75. 
Strahlstein,  238,  281,  581 
Strahlzeolith,  442. 
Strakonitsite,  221,  406. 
Stralopeite,  491;  227. 
Striegisan,  575,  582. 
Stroganovite,  323. 
Stromeyrite,  54. 
Stromit,  v.  BhodochrositeL 
Stromnite,  699. 
Strontia,  Carbonate,  699. 

Sulphate,  619. 
Strontianite,  699. 
Strontianocalcite,  678. 
Struvite,  551. 
StiibeUte,  49  i. 
Studerite,  104. 
Strlobat,  370. 
Stylotyp,  Styloptypite,  sa 
Stypterite,  649. 
Stypticite,  656. 
Suocinellite,  748. 
Succinite,  740;  266. 
Succinic  add,  748. 
Sulphatite,  614. 
Sulphur,  Native,  20. 

Selenic,  21. 
Sulphuric  add,  614. 
Sumpferz,  172,  174,  119. 
Sundvikite,  340. 
Sunstone,  346,  355. 
Susannite,  626. 
Svanbergite,  590. 
Swinestone,  677. 
Syenite,  240,  359. 
Syepoorite,  47. 
Syhedrite,  442. 
Sylvan,  Gediegen,  19. 
Sylvane  graphique,  8L 
Sylvanite,  81 ;  19. 
SyWine,  Sylvite,  HI, 
Symplesite,  558. 
Syntagmatifce,  235. 
Szaibelyite,  594. 


Tabergite,  493,  496,  49t. 
Tabular  spar,  210. 
Tachhydrite,  119. 
Tachylyte,  245. 
Tachyaphaltito,  275. 
Tsenlte,  16. 
Tafelspath,  210. 
Tugiiite,  566. 
Talc,  451. 
Talc-apatite,  535. 
Talc  phosphorsaoror,  58^ 
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Tab  zograpbiqne^  v.  Oeladonite. 

Talc  chlorite^  600. 

Talcite,  809. 

Talcoid,  454. 

Talkeisenerzi  150. 

Talkerde-Alaon,  658. 

Talkspath,  680. 

Talkhjdrat,  175. 

Talksteiumark,  378. 

TaliiDgite,  122. 

Tallow,  Mineral,  731. 

Taltalite,  366. 

Tamarite,  571. 

lauDenite,  86. 

Tantalic  ochre,  188. 

Tankite,  837. 

Tantale  ozyd6  yttrifere,  519. 

Tantalite,  514;  518. 

TapioUte,  518. 

Targionite,  40. 

Taniowitzite,  694. 

Tasmanite,  746. 

Tauriacite,  644. 

Tautoklin,  685. 

Tautolite,  285. 

Tavistockite,  582. 

Taylorite,  614. 

Tecticite,  644. 

Tokoretin,  735. 

Telcsie,  138. 

Tcllur,  Gediegen,  19. 

Tellurbiamutli,  80. 

Tellurblei,  44. 

Tollure  auro-argentifi^re,  81. 

auro-plombif(^re|  81. 

Datif  auro-fcrrifere,  19. 
Tellurgoldsilber,  51. 
Telluric  bismuth,  30. 
Telluric  ochre,  1 88. 
Telluric  silver,  60. 
Tellorige  saure,  188. 
Tellurite,  188. 
TeUurium,  Bismuthic,  30, 31, 32. 

Black,  82. 

Foliated,  82. 

Graphic,  81. 

Native,  19. 

White,  YeUow,  81. 
Tellurium  glance,  v,  Kagyagito. 
Tellurous  acid,  188. 
Tellursilber,  50. 
Tellursilherblei,  v.  Sylvanite. 
Tellurwismuth,  30,  81, 32. 
Tengerite,  710. 
Tennautite,  104. 
Tenorite,  136,  804. 
Tephroito,  259. 
Teratolite,  473. 
Terenite,  323. 
Temarbieiera,  624, 
Terre  Terte,  462,  463. 
Teschomacherite,  705. 
TeaseUte,  415. 
Tesseralkies,  71. 
letartine,  348. 


Tetradymite,  30 ;  31,  32,  804. 
Tetrahedrite,  100,  804. 
Tetraphyline,  541. 
Texalith,  175. 
Tezasite,  710. 
Thalheimit,  78. 
Thalite,  472. 
ThalUte,  281. 
Tharandite,  682. 
Thenardite,  615. 
Thermonatrite,  705. 
ThermophyUite,  465. 
Thierachite,  718. 
Thiorsauite,  337. 
Thomaite,  697. 
Thomsenolito,  129. 
Thomsonite,  424 ;  329. 
Thoneisenstein,  688. 
Thonerde  Schwefelsaure,   681, 

649,  658. 
Thouerdephosphat,  676. 
Thorite,  413;  763. 
Thraulite,  492. 
Thrombolite,  562. 
Thulito,  290. 

Thumite.  Thummerstein,  297, 
Thuringito,  507. 
Tiemanuito,  56,  805. 
^e  ore,  133. 
Tikerodlte,  43. 
Tin,  Native,  17. 

Oiyd,  157. 

Sulphuret,  68. 
Tin  ore,  157. 
Tin  pyrites,  68. 
Tinder  ore,  91. 
Tinkal,  597. 
Tinkalzit,  598. 
Tirolite,  57i). 
Titaneisen,  148. 
Titane  anatase,  161. 

ozyd^  169,  161,  164. 

silioo-calcaire,  383. 
Titanic  acid,  159,  161,  164. 

iron,  143. 
Titanite,  383,  805. 
Tiza,  V.  Ulexite. 
Tombazito,  72. 
Topaz,  376. 

False,  193. 

Oriental,  138. 
Topazolite,  268. 
Topazos^mo,  87 8» 
Topfstein,  v.  Potstone,  451. 
Torbauite,  742. 
Torbemito,  Torberito,  585. 
Torrelite.  515. 
Touchstone,  196. 
Tourbe  papyrac^e,  746* 
Tourmaline,  365. 
Towanice,  65. 
Trachyte,  359. 
Traubenblei,  586. 
TraverseUite,  214,  221,  406, 
Travertine,  680. 


Tromenheerite,  36. 
Tremolite,  233. 
Trichaldte,  662. 
Trichite,  806. 
Trichopyrit>  56. 
Tridasite,  484. 
Tridymite,  805. 
Trinacrite,  484. 
Tripestone,  621. 
Triphane,  228. 
Triphylite,  Triphyline,  641. 
Tripllte,  643. 
Triploklae,  424. 
Tripolite,  199. 
Tritomito,  412;  273. 
Troilite,  67. 
TroUeite,  577. 
Trombolite,  562. 
Trona,  706. 
Troostite,  262. 
Tscheffkinito,  387. 
Tschermigite,  651. 
Tuesite,  474. 
Tufa,  Calcareous,  680. 
Tungstato  of  iron,  601. 

of  lead,  606. 

of  lime,  605. 
Tungsten,  606. 
Tungstio  acid  or  ochre,  186. 
Tungstite,  186.  • 
Turgite,  167. 
Tiirkis,  680. 
Turmalin,  865. 
Turnerite,  540. 
Turquois,  580 ;  572. 
Tyrite,  524 
aerolite,  570. 

Uddevallite,  144. 
[Jigite,  412. 
Dlezito,  598. 
UUmaiinlte,  73. 
Ultramarine,  331. 
Unghwarlte,  461. 
Unionite,  290. 
Uraoouise,  Uraconito  668. 
Uralite,  222. 
Uralorthite,  285. 
Uranatemnito,  164. 
Uranbliithe,  667. 
Urace  oxydul^  154. 
UrangUmmer,  585 ;  686L 
Urangreen,  667. 
Urangriin,  667. 
Urangummi,  179. 
Uranin,  Uraninite,  154. 
Uranisches  Pittin-Erz,  176. 
Uranisches  Gummi-Erz,  179L 
Uranite,  685 ;  586. 
Uranium,  Carbonate,  717. 

Oiyd,  154. 

Phosphate,  685,  586. 

Sulphate,  666,  667,  66a 
Urankalk-Carbonat,  717. 
Uraumica,  585. 
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dranoohalclte,  667. 
dranocbre,  6tf8. 
CTrauoniobitp  520;  nk 
(JranophaQO,  805. 
Uranotantol  520. 
Uranoxyd,  154 
Uranpechera,  164, 170.  179. 
Uranphyllit.  686. 
UranYicriol,  666. 
Urao,  706. 
Urdite,  689. 
Urpethite,  731. 
Uwarowit,  270. 

Yalaite,  806. 

Valendanite,  862. 

Valcntinite,  184. 

Yanudite,  610. 

Vanadic  ochre,  16*^. 

Yanadinljleierz,  610. 

Yanadinite,  6ia 

Yargasite,  220. 

Yariegated  copper,  4i. 

Yarioljte,  344,  869. 

Yariscite,  682. 

Yarvadte.  166,  171,  182. 

YauqueUoo,  Yauquelinttei  680. 

Yelyet  copper  ore,  666. 

Yerd-antique,  466,  678. 

Yermiculite,  493. 

YermilioD,  56. 

Yermoatite,  78. 

Yestan,  806. 

YesuYianite,  276. 

Yesuvian  salt,  616. 

Yierzonite,  477. 

Villarsite,  409. 

YiUemite,  262. 

Yilnite,  210. 

Yiolan,  223. 

Yitreous  copper,  62. 

silrer,  38. 
YUriol,  Blue,  648 

Green,  646. 
•     Lead,  622. 

Nickel,  648. 

Red,  or  Cobalt,  647. 

Bed  Iron,  667. 

White,  or  Zinc^  647. 
Yitriolgelb,  660. 
Yitriol  ochre,  662. 
Yitriolbleierz,  622. 
Yiviacite,  566. 
Yoglianite,  668. 
Yoglite,  717. 
Yoigtite,  807,  486. 
Yolknerite,  178. 
Yolborthite,  611. 
Yolcanic  glass,  213. 
Yolcanite,  369. 
Yolgerite.  188,  806. 
Yoltaite,  662. 
YoltEite,  Yoltnne,  60. 
Yoraulite,  672. 
Yorliauserite,  464. 


Yo^gite,  843. 
Yulpinite.  621. 

Wad,  181. 
Wagit,  407. 
Wagnerite,  688. 
Walchowite,  741. 
Waldheimite,  242. 
Walkthon,  Wolkerde,  458. 
Wallerian.  286. 
Wabnstedtite,  686. 
Wandstein,  685. 
Warringtonite,  664. 
Warwickite,  60a 
Waehingtonite,  148. 
Watftte,  806. 
Wasserblei,  82. 
Wasserbleisilber,  82. 
Wasserkies,  76. 
Water,  135. 
Wavellite,  676. 
Websterite,  658. 
Wehrlite,  82,  296. 
Welchbraunslem,  166. 
Weicheisenkles,  v.  Wasserkies. 
Weichmangan,  165. 
Weissbleierz,  700. 
Weisserkies,  76. 
Weisserz,  76.  ^ 

Weissgolders,  81. 
Weissgiiltigers,  101.  104. 
Weissian,  v.  Sooledte. 
Weissigite,  363. 
Weissite,  301,  485. 
Weisskupfer,  86. 
Weisskupfererz,  76. 
Weissnidcelkies,  70,  77. 
Weisspiessglanzerz,  184. 
WeisBStein,  352. 
Weifls-Sylvanera,  81. 
WeissteUur,  81. 
Wemerite,  319;  318,  324,  806. 
Wheel-ore,  96. 
Whewellite,  718. 
White  antimony,  184. 

arsenic,  183. 

oopperas,  647,  660. 

iron  pyrites,  76. 

lead  ore,  700. 

nickel,  77. 

tellurium,  8L 

vitriol,  647. 
Whitneyite,  87. 
Wichtine,  Wichtisite,  244. 
Wiesenerz,  172,  174,  178. 
Wilhelmite,  262. 
Willemite,  262. 
Williamsite,  262,  466. 
Wilsonite,  480 ;  328. 
WUuite,  266,  276. 
Wiserin,  628. 
Wismuth,  Gcdiegen,  19. 
Wismuthblende,  391. 
Wlsmuihblcierz,  36. 
Wismuthglanz,  30.  t 


Wismuth-Kupferen*  86.  Mw 
Wismuthochre,  185. 
Wismuthoxyd,  Kolena.,  716. 
Wismuthsilber,  36. 
Wismuthspath,  716. 
Withamite,  281. 
Witherite.  697. 
Wittichenite  Wlttichite,  98. 
Wittingite,  491. 
Wocheinite,  174. 
Wodankies,  v.  Gcrsdorffite. 
Wohlerite,  261,  806. 
Wolchite,  96. 
Wolchonskoite,  509. 
Wolfram,  601. 
Wolframite,  Wolframine^  601 

186. 
Wolframbleierx^  606. 
Wolframochre,  186. 
Wolfabergite,  86;  91. 
Wollastonlte,  210;  896. 
Wohiyn,  618. 
Wood,  petrified,  196. 
Wood-opal,  199. 
Woodwardite,  666. 
Worthite,  373. 
Wulfenite,  607. 
Wnndererde,  v.  Teratolite. 
Wurfelerz,  578. 
Wiirfelgyps,  621. 
Wurfelspath,  621. 
Wurfelzeolith,  432,  434. 
Wurtzite,  69. 

Xanthitan,  v.  Titanite. 
Xanthite,  276. 
Xanthooonite.  108. 
Xanthokon,  108. 
Xanthophyllite,  608. 
Xanthopyrites,  62. 
Xanthorthit,  285. 
Xanthosiderite,  174;  656. 
Xenoliie,  373. 
Xenotime,  528. 
Xonaltite,  897. 
Xylite,  Xylotile,  406. 
Xylochlorc,  416. 
Xylokryptit,  v.  Scheereritef 
Xyloretinite,  742. 

Yanolite,  297. 
Yellow  copperas,  655. 

copper  ore,  65. 

lead  ore,  607. 

tellurium,  81. 
Yenite,  296. 
Ypol^ime,  568. 
Ytterbite,  293. 
Yttererde,  Phosph.,  628. 
Yttergranat,  268. 
YtteriuBsspatb,  125. 
Ytterspath,  528,  710. 
Yttria,  Fluate,  125. 

Phosphate,  528. 

Tantalate^  tflO. 
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rttria,  Silicate,  804 
Tttrocalcit,  1J6. 
Yttrooorito,  12a. 
Tttrooolombite,  v,  Yttrotantal- 

ito. 
YttroUmenite,  519,  620. 
YttrotanUUte,  619. 
Yttrotitanite,  387. 

Zaia,  V.  Borax. 
Zamtite,  710. 
Zaratite,  710. 
Zeagonite,  418. 
Zeaaite,  v.  OpaL 
ZcHanite.  147. 
Zellkies,  76. 
Zeolite  Section,  421. 
Zeolite,  leather,  426. 

FoUated,  442,  444. 

EfBoreadng,  399. 

Needle,  426. 

Pyramidal,  415. 

Cubic.  432,  434. 
Zeugite,  563. 
Zeuzite,  370. 
Zejlanite,  147. 
Zianite,  v,  Kjranite. 


Ziegelen.  138. 
ZietriBikite,  783. 
Ziguoline.  133. 
Zillerthite,  234. 
Ziiic,  Arsenate,  561. 

Carbonate,  692,  711. 

hydrate  cuprifdre,  570. 

lodid  and  Bromidi,  122. 

Native.  17. 

oxidd,  185. 

oxid^  Billdf^re,  262. 

OxyBulplmreti  60. 

Phosphate,  644. 

Red  Oxyd,  136. 

Silicate,  262,  406. 

Siliceous  Oxyd,  407. 

Sulphate,  624,  647. 

Sulphid,  Sulphuret,  48. 
Zinc  blende,  48. 
Zinc  bloom,  711. 
Zincfahlerz,  104 
Zmo  vitriol,  647. 
Zinc  ore,  Bisd,  18fi. 
Zindte,  186. 
Zinconise,  711. 
Zinkarseniat,  561. 
Zinkasorlfce,  7ia. 


Zinkbluthe,  711. 
Zinkenite,  88. 
Zinkglas,  407. 
Zlnkit,  136. 
Zinkkieselers,  407. 
Zinkosite,  624. 
Zinkoxyd,  185. 
Zlnkphyllit.  644 
Zinkspath,  692. 
Zinkyitriol,  647. 
Zinn,  Gediegen,  17. 

OeswefelteB,  68. 
Zinners,  167. 
Zinnkies,  68 
Zinnober,  65. 
Zinnstein,  167. 
Zinnwaldite,  314 
Zippeite,  667. 
Zircon,  272. 
Zirconite,  273. 
Zoisite,  290,  806b 
Zolestein,  619. 
Zorgite,  43. 
Zundererz,  91. 
Zurlite,  280.    . 
Zwieselite^  643. 
Zygadite,  36S. 
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PREFATORY  NOTE. 


This  Appendix,  prepared  with  the  co-operation  of  Professor  Dana,  is  intended  as  one  of 
a  series  to  be  published  from  time  to  tima  It  includes  descriptions  of  87  minerals  an- 
nounced as  new,  and  also  some  important  facts  regardmg  a  few  old  species,  published  since 
the  appearance  of  the  Mineralogy  in  1868. 

An  alphabetical  arrangement  is  adopted  for  convenience  of  reference.  The  species  in- 
cluded, arranged  according  to  the  general  subdiyisions  in  the  classification  of  mineraU,  are 
as  follows : — 


1.  Diamond. 


t.  Native  Elements. 

I   2.  Maldonite. 


2.  Suiphide,  Arsendds,  etc. 


3.  Arsenical  Cobalt,  Einfach-Arsenik-Oobalt. 

4.  Beyrichite. 

5.  Diaphorite. 

6.  Dyscrasite  :  Stibiotriargentite,  Stibiohex- 

argentite. 

7.  Epiboulangerite. 

8.  Epigenlte. 

9.  Glaucopyrite. 
10.  Julianite. 


11.  Klaprotholite. 

12.  Mebacinnabarite. 

13.  Orileyite. 

14.  Osbomite. 

15.  Polyargyrite. 

16.  Rionite. 

17.  Tellurwismuthsilber, 

18.  Wolfachite. 

19.  Sylvanite. 


8.  C/dorid8^  Fluoride, 


20.  Nadorite,  Sb,  Pb,  CI,  O. 

21.  Nantokite,  Cu^  CI. 


I  22.  Balstonite,  Al,  Fl,  H. 
1 23.  Sellaite,  MgFL 


24-  Chrompicotite  (Spinel  group). 
2o.  Ilsemannite,  ito  +  43o. 

26.  Jacobs! te  (Spinel  group). 

27.  Lithiophorile  (near  Asbolan). 


4.  Oxyde, 


28.  Namaqualite  (near  Hydrotalcite). 

29.  Babdionite. 

30.  Brookite. 
3i:  Tridymite. 


5.  AnJiydroue  Silicates. 


82.  Amblysteglte  (Hypersthenite). 

33.  Aspidolite  (Mica  Group). 

34.  Asteroite  (Pyroxene). 

35.  Barettite. 


36.  Bismutoferrite. 

37.  Hortonolito  (Chrysolite  Group). 

38.  Monzonite. 

39.  Roepperite  (Chrysolite  Group). 
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6.  Hydrom  SiUaatM, 


40.  Antillite  (near  Serpentine). 

41.  Aqnaereptite  (near  Hydrophite). 

42.  Gjanochalcite  (near  ChryBOcoUa). 
48.  Diabantachronnyn  (Chlorite  Group). 

44.  Ephetdte. 

45.  Epiphimite  (near  Enkamptite). 
40.  Eoxalite  (near  Delessite). 

47.  GttinbeUte  (near  Finite). 

48.  HaUite. 

40.  Hypochlorite. 

50.  lyi^te. 

51.  Milarite(aZeonte?). 


53.  Neesamite. 

53.  Kigrescite. 

54.  Plumballophane. 

55.  Bestormelite. 

56.  Beiwite  (near  Monophane). 

57.  Taloosite. 

58.  Uranota. 

59.  Westanite  (near  Wortbite). 

60.  Lesleyite. 

61.  Pattersonite: 

62.  Selvynite. 


7.  Tantaiatei^  Cciwrnbate^. 
68.  Ferroihnenite  (Colambite).  |  64.  Kochellte  (near  FeignsonitaX 


8.  PhMph(xte»^  AramctteSy  etc. 


65.  AndxewBite.. 

66.  Coeruleolactlte. 

67.  Durongite. 

68.  Guano  Fhosphateai 

69.  Isodaflite. 

70.  Eollophan. 

71.  Lime-Wayellite. 


79.  SuBsexite. 


72.  LtUiebergite. 

73.  Montebraaite  (Amblygomto), 

74.  Redondite. 

75.  Sorcopside  (Triplite). 

76.  Trogeiite. 

77.  Walpuigite. 

78.  Zepharovichite. 


9.  Borates. 

I  80.  Winkworthite. 


81.  Wolframite. 

82.  Eofiite. 


85.  Guano  Sulphates. 

86.  Caledonite. 

87.  Simouyite. 


10.  Tungst(U€8,  Molpbdates,  Vanadates. 

I  88.  Fucherite. 
I  84.  Yanadiolite. 

11.  tiulphaUi,  Ohtvmatet. 

88.  Laxmannite. 

89.  FhosphochromitCL 


90.  Sastnaesite  (Hamartite). 


92.  Ambrofiine. 

93.  Bosthoinitd. 


12.  Carbonates,  Oxalates, 

I  91.  Guano-ozalatea. 

13.  CarbO'hydrogen  Compounds, 

94.  Trinkerite. 

95.  WoUongongilfli 


Digitized  by 


Google 


APPENDIX  L* 


1.  Minerals  described  at  new  species, 

411.  AntUUU. — A  name  given  by  G.  U.  Shepard  to  a  sabstanoe  he  considen  to  be  a 
bydrated  bronzite.  It  occurs  both  masmve  and  ciystalline,  presenting  minate  ooppery 
iaminiB,  with  a  fibrons  cleavage.  H.  =8'5-4.  G.  =:2'52.  Color  dark  greenish-brown.  An 
inalysiii  gave  &  39-30,  liig  30*12,  i^e  6-70,  fl  16-79,  with  traces  of  Or,  Ca,  K=98-91.  This 
3omposition  approaches  that  of  serpentine  or  deweylite.  (Appendix  to  Catalogue  of  Meteor- 
tes,  Amherst,  Mass.,  January  1,  1872). 

236.  Amblysteoite.— 6^.  vom  JUaih,  Pogg.  Ann.,  cxxxviii.  53 L 

Orthorhombic:  t-i  a  /=135^  50',  »-i  a  1-2=119°  26',  i-i  A  i-i=163'  47',  i  I  A  4  <= 
)H  ay.  Cleavage  not  observed.  Hardness  nearly  equal  to  quartz.  G.  =3*454  Lustre 
id aman tine-vitreous.  Color  brown  to  reddish-brown.  Streak  greenish-gray.  Translucent. 
Tracture  conchoidal.    Analysis,  G.  vom  Rath  (1.  o.) : 

Si  »1  te  Mg  Oa 

49*8  5-05  25*6  17*7  015=98*30 

Only  half  a  gram  was  available  for  analysis,  and  the  state  of  oxydation  of  the  iron  was 
ot  determined.  B.  B.  difficultly  fusible  without  intumescence  to  a  black  glass.  Not  de- 
omposed  by  muriatic  acid.  Found  at  Lake  Laach.  Amblystegite  is  closely  related  to 
ypersthenite  in  form  and  chemical  composition.  Y.  v.  Lang  has  recently  discovered  ciys- 
ils  of  hypersthenite  in  the  meteorite  of  Breitenbach  which  g^ve  the  same  planes  as  ambly- 
'^giie,  and  vom  Rath  now  announces  (Jahrb.  Min.,  1871,  642)  tho  identity  of  his  supposed 
ew  species  with  hypersthenite. 

799  B.  Ambkoshye.     C.  U.  Shepard,  Rural  Carolinian,  i.  p.  311. 

In  rounded  masses.  Color  yellowish  to  clove-brown.  Fracture  conchoidal.  Lustre, 
ainous.  Becomes  electric  on  friction.  Melts  at  about  400"  F.  to  a  clear  yellowish  Uquid ; 
•ftens  at  a  lower  temi)erature.  Gives  off  *^  succinic  acid  "  before  melting ;  on  f union  gives  an 
freeable  balsam  odor,  unlike  that  from  the  resins  of  ordinary  pines,  and  a  dark  brown  non- 
uatile  fluid  remains  as  long  as  the  melting  heat  is  kept  up.  Combustible,  leaves  no  ash. 
>luble  for  the  most  part  in  oil  of  turpentine,  alcohol,  ether,  and  chloroform,  as  also  in  pot- 
h.  Found  in  the  phosphatic  beds  near  Charleston,  S.  C,  having  originated  in  the  eocene 
rmation. 

Andrewsite.     N.  8.  Maskdyrie^  Chem.  News,  xxiv.  99. 

In  g^lobular  disks  with  radiated  structure  resembling  wavellite.  G.  =3*475.  Color  bluish- 
sen.  Composition,  a  hydrous  phosphate  of  iron  and  copper.  An  average  of  four  deter- 
nations  gave  10*82  per  cent,  of  copper;  and  according  to  Maskelyne  the  analyses  (not 
'Bn  in  the  article  quoted)  **  justify  the  formula  3  (l?e  P,  3Pe  tL*)  +  Cu'  P,  in  which,  how- 
sr,  a  portion  of  the  ferric  phosphate  is  replaced  by  ferrous  phosphate,  as  in  vivianite  is 
qnently  the  case  with  the  two  phosphates." 

>ccnr8  in  Cornwall  on  a  quartzose  veinstone  associated  with  limonlte  and  gothite,  and 
erpenetrated  with  a  mineral  resembling,  if  not  identical  with,  dufrenite.  Requires  further 
icription. 

fl  A.  Arsenical  cobaU.  Under  the  title  EinfacJi-arsenik-eobaUy  Kenngott  calls  attention 
ft  mineral  which  appears  to  be  hexagonally  crystallized  aisenid  of  cobalt,  occurring  with 
fte  and  quartz  at  Bieber  (Jahrb.  Min.,  1809,  754). 

Fhl«  appendrx  ountoins  deecrlptionR  of  mineralB  annoanoed  a^  now  rinoe  the  publication  of  thiA  work  In  18ft8. 
ir  notcA  are  addud  at  the  end,  on  praviotuily  dcwribed  species.  It  has  boon  prepared  by  Prof.  O.  J.  Brush.  The 
kc>ffice<l  flgnres  indicate  ihe  nnmlHsr  of  the  specie^  ait  orraugod  in  tho  claHsillcatiou  adopt&l  in  the  Miueralogy.' 
r  ±l>v«i.  March  1,  l^  ^g.^.^^^  ^^ ^OOglC 
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288  A.  ASFIDOLITE.— ABpidolith,  F.  v.  Kob^  Ber.  Ak.  Mtinchen,  March  6,  1860. 

Orthorhombic :  in  prisms  gfiving  approximatiyelj  120'  and  60\  The  smaller  sides  show 
reentering  angles  from  twinning,  or  an  aggregation  of  several  crystals,  giving  the  base  an 
oval  shield-like  appearance.  Optically  biaxial,  with  the  divergence  angle  11*  55  for  thf 
red  rays.  Bisectrix  normal  to  cleavage  plane.  H.=l— «2.  G.=2'72.  Lustre  j^eaxlj,  sah> 
metallic.  Color  olive-green,  in  thin  leaves  broymish-yeliow.  Foliated,  leases  flexible,  bni 
oot  elastic.    An  analysis  afforded  von  KobeU  : 

Si  »1  Mg  ^e  ]Sra  It  ^ 

46-44  1050  26-30  900  4-77  252  1-33=100-86 

The  oxygen  ratio  of  %  S,  and  Si  is  14*16  :  4*91  :  24*66,  or  3  :  1  :  5.      The  compositiaL 
approaches  that  of  a  soda  phlogopite. 

.  B.  B.  exfoliates  like  vermiculite,  giving  water  in  the  closed  tube.  In  the  forcei»s  diffi- 
cultly fusible  to  a  dirty  gray-white  glass.  Entirely  decomposed  by  muriatic  acid,  leaving  Ui« 
silica  in  pearly  scales. 

Found  in  Zillerthal,  in  Tyrol,  associated  with  chlorite. 

238.  Asteroite—A  name  given  to  a  variety  of  stellate  radiated  pyroxene,  from  Nordmark. 
in  Sweden,  by  L.  J.  Igelstrom  (B.  and  H.  Ztg.  xxix.  8,  1870).  It  is  ash-gray  to  white  in 
color,  has  a  silky  lustre,  is  opaque,  becomes  bronze  color  on  exposure.  Analvsis  gave  Si 
48-48,  Fe  22*24,  Mn  412,  Ca  1700,  Mg  418,  ignition  2-83=98-85.  The  oxygen  raUo  of 
It  to  Si  is  1 :2.  It  is  a  pyroxene  near  hedenbergite,  but  containing  a  portiou  of  the  iroa 
replaced  by  manganese. 

415  B.  Aquacreptite.— C.  U.  SJiepard,  Am.  J.  Sci.  IL  xlvii.  256. 

Massive,  occurring  in  irregular  polyhedral  fragments,  with  flat  or  concave  sorfaoesw 
H.=2-5.  G.=2*05 — 2*08.  Lustre  dull.  Color  yellowish-brown.  Streak  orange-yeilow.  Brit- 
tle.    Adheres  to  the  tongue.     Falls  to  pieces  in  water,  with  a  crackling  noise. 

Analyses — 1.  C.  U.  Shepard;  2.  J.  H,  Eaton  (L  c.) ; 


.  Si 

%1 

Mg 

^e 

tt 

1. 

4100 

400 

17-60 

13*30 

23  00=98-90 

2. 

43  03 

5-56 

19-58 

12*30 

17-40=97*87 

Decomposed  by  muriatic  acid.     Foimd  in  a  vein  in  serpentine,  at  Westchester,  Pa^      It  is 
near  hydrophite.     Needs  further  investigation. 

732  A.  Bastnasitb.  Ilvot^  Min.  i.  296  (1841).  Basiskfluorcerium,  Hmnger^  CEf.  Ak 
Stockh.,  1838,  189.     Hamartite,  A.  E.  Nf>rd£Wikmd.  (Ef.  Ak.  Stockh.,  1868,  399. 

The  so-called  basic  fluorid  of  cerium,  from  Bastniis,  examined  by  Hisinger,  has  been 
reexamined  by  A.  E.  Nordenskiold.  and  shown  to  be  a  fluo-carbonate.  As  the  name  basic 
fluorid,  or  hydrotiuocerite,  conveys  an  incorrect  idea  of  the  composition  of  the  mineral. 
Nordenskiold  gives  it  the  new  name  hamartite^  overlooking  the  fact  that  Huot  had  already 
named  the  mineral  bastndsite,  after  the  locaUty. 

Orthorhombic  ? — Found  in  small  masses  imbedded  between  allanite  crystals.  Shows  dis- 
tinct cleavage.     H.  =4.     G.  =  4-93.     Lustre  greasy.     Color  wax-yellow. 

Composition  Ce  F  +  2  (Ce,  La)  C=:tU  4615,  Ce  3*87,  Ce  21*12,  C  20*20,  F  8-72=100. 
Analysis  by  Nordenskiold  (1.  c.)— 


c 

La 

Ce 

ft 

F^O 

19*50 

45-77 

28-49 

101 

(5-23)=100 

Nordenskiold,  having  shown  by  direct  determination  that  but  1*01  per  cent  water  exists 
in  the  minersj,  and  that  the  balance  of  loss  on  ignition  is  carbonic  acid,  finds,  on  recalcu- 
lating Hisinger^s  early  results  with  this  correction,  a  close  correspondence  with  the  above, 
viz..  La,  Ce,  7359,  C,  fi  19*11,  F— O,  576.  t<i  1-25  =  99-71.  The  direct  determination  of 
fluorine  by  Hisinger  gave  9*95  per  ct. 

In  the  closed  tube  gives  but  little  water,  blackens,  then  becomes  whitish-yellow  and 
opaque ;  also  gives  a  weak  reaction  for  fluorine.  Infusible.  With  acids  effervesces  slightlv 
With  sulphuric  acid  gives  off  fluohydric  acid,  even  after  igpoition.  Found  only  at  the  Bastaof 
Mine,  Biddarhyttan,  Sweden.  The  percent^e  composition  brings  this  mineral  nciar  Idscli 
timite  (p.  703).  It  also  resembles  Idschtimite  in  some  of  its  physical  characters,  atd  furthei 
investigation  may  prove  these  minerals  to  bi>  i  ientical. 
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Barettite.  A  name  given  by  Bombioci  to  a  mineral  from  Traversella  in  the  prc^vince  of 
Irrea,  having  the  following  characters : — Occurs  in  nodnlar,  radiated,  and  fibrous  maasea. 
H.  =  2  -5.  G.  —  2  "5.  Color  api)le-green.  Streak  white.  Feel  soapy.  Analysis  gave  Si  30  •00,  . 
Ca  33-70,  Mg  1000,  Pe  7-20,  ^1  1-60,  C  91,  S  1*2,  with  a  small  amount  of  sulphuric  add, 
and  probably  also  containing  phosphoric  acid  and  alkalies.  (Atti  della  Soc.  Ital.  di  So.  Nat. 
xi.,  in  Jahrb.  Min.,  1868,  750. 

66  A.  BEYRicniTB.     K  Th.  Liebe,  Jahrb.  Min.,  1871,  840. 

Hexagonal?  Occurring  in  screw -shaped  groups,  radiated  in  structure,  the  constituent 
prisms  of  which  are  about  70  mm.  long  and  8  mm.  wide.  One  terminal  plane  makes  an  angle  oi 
81  with  the  vertical  axis ;  a  second,  rarer,  inclines  to  the  first  at  an  angle  of  144°,  the  angle  of 
the  rhombohedron  of  millerite.  Cleavage  rather  perfect  parallel  to  the  first  of  these  planes, 
and  no  other  cleavage  direction  observed,  so  that  the  rhombohedral  character  of  the  crystals 
is  not  certain. 

H=3— 8-5.  G.=4-7.  Lustre  metallic.  Color  lead-gray.  Composition  3  Ni  S+2  Ni  S'=S 
43-21,  Ni  56-79=rl00.     An  analysis  by  Liebe  gave  : 

S  Fe  Ni 

42-86  2-79  64-23=99-88 

6.  B.  in  the  closed  tube  decrepitates  and  gives  a  sublimate  of  sulphur,  on  charcoal  fuses 
to  a  brass-yellow  magnetic  globule.  Soluble  in  nitro-muriatic  acid,  yielding  an  emerald 
green  solution. 

From  Lammrichs  Eaul  IVIine  in  Westerwald,  where  it  is  associated  with  millerite. 

Bimiutoferrite.  A.  Fremd.  J.  pr.  Chem.,  II.,  iv.  355.  This  name  has  been  given  to 
a  Bo-called  hypochlorite  from  Schneeberg,  having  H.  =1-2.  G.  =4*47,  and  containmg  *^i  23-08 
Fe  33 "33,  tii  43'20  =99-67.  Frenzel  further  distinguishes  two  varieties  of  hypochlorite, 
nnttm/mj/-7tt/poc?ihnte  from  Braunsdorf,  and  hismnth-?iyp<Hi?iloTite  from  Schneeberg;  both  of 
these  are  stated  to  be  mixtures,  and  fiot  homogeneous  minerals. 

189.  Chrompicotiie.     T.  Petersen,  J.  pr.  Ch.,  cvi.  137. 

A  variety  of  chromite  occurring  in  rounded  octahedrons.  H=8.  G.  =4-115.  Lustre  vit- 
reous to  gnreasy.     Color  black.     Analysis  by  T.  Petersen  and  E.  Senftor  (1.  c.)  afforded : 


^ 

XI 

*'e 

Mn 

Co,  5ri 

% 

56  54 

1213 

1801 

0-46 

tr. 

14-08=101-22 

This  composition  does  not  differ  much  from  that  of  the  magnesian  alumina  chromite  from 
Baltimore,  analyzed  by  Abich  (Anal.  3.  4,  p.  153),  and  that  from  Lake  Meraphramagog, 
examined  by  Hunt.  If  this  variety  is  to  have  a  new  name  it  should  have  reference  to  chro- 
mite rather  than  picotite,  a  magnesia  iron  alumina  spinel  with  only  7  per  cent,  of  chromio 
oxyd.     Its  hardness  is  the  chief  character  which  favors  its  being  classed  with  picotite. 

From  Dun  Mountain,  New  Zealand. 

654  O.  CoERULEOLACTiTE.     Coemleolactin,  T.  Petersen,  Jahrb.  Min.,  1871,  353. 

Crypto-crystalline  to  micro-crystalline.  Fracture  uneven  to  conchoidal.  II.=5.  G.= 
2r)r)2— 2-503.  Color  milk-white  passing  into  light  copper-blue.  Streak  white.  Composi 
tion:  -XP,  P^  +  10  H=P  3674,  *1  39-37,  ti  2329.     Analysis  by  Petersen  (1.  c.) : 

P  XI  Fe         C'u        2n       Oa         Mg        Si         F  ft 

36-33      35  11      0-93      140      tr.       241      020      182      tr.       21-23=99-43 

Excluding  the  iron  (supposed  to  exist  as  limonite),  the  silica,  and  copper,  linie  and  magnesin 
w.th  sufficient  phosphoric  acid  (=3-27  P)  to  make  an  ortho-phosphate,  and  calculiting  the 
retnaining  constituents  (89-26  p.  c.)  up  to  100  we  have  for  the  true  composition  of  the  min- 
enil.  according  to  Petersen,  1?  37  04,  Xl  3934,  ft  2362,  corresponding  very  closely  with  the 
above  formula.  B.  B.  decrepitates,  infusible,  on  charcoal  turns  reddish-gray.  With  cobalt 
solution  gives  a"  deep  blue.  Moistened  with  sulphuric  acid  colors  the  flame  green.  With 
the  Muxes  ^ivee  a  faint  reaction  for  copper.  Soluble  in  mineral  acids,  also  in  fixed  caustio 
alkalies. 
From  the  Rindsberg  Mine  near  Katzenellnbogen,  Nassau.  ^^^^ ,  r> 
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346.  Ctanochalcite.    H.  Hermann,  J.  pr.  Chem.,  cvi.  65. 

Maasiye.    H.=4'5.    G.=2-79.     Lustre  glistfoiiiig  to  duU.     Color  asore-blae.     Fzacton 
even  and  compact.     Brittle.     Analysis  by  B.  Hermann : 


Si 
30-90 


6-93 


Cu 
49-63 


16-52. 


According  to  Hermann,  this  shows  the  composition  to  be  equivalent  to  1  atom  oi 
libethenite,  and  9  atoms  of  chrysocoila.  It  is  evidently  a  substance  of  like  character  witii 
the  demidoiiite  of  Nordenskiold.  In  the  tube  gives  off  water  and  becomee  black.  With  the 
fluxes  reacts  for  copper.     Decomposed  by  acids  without  gelatinization. 

Occurs  at  Nischne-Tagilsk. 

462.  Diabnntmhronnyn.  A  name  given  by  Liebe  (Jahrb.  Min.,  1870,  1)  to  a  chlorite-like 
mineral  occurring  in  the  dialMise  of  Voigtland  and  Frankenwald,  and  which  contributes  t« 
the  green  color  of  the  rock.  It  is  found  in  seams  and  clefts,  sometimes  in  amygdules  and 
lining  cavities  in  the  rock.  In  some  occurrences  of  diabase  it  forms  the  chief  binding  or 
cementing  material,  and  is  appanintly  a  product  of  the  alteration  of  the  aug^tic  constituent 
of  the  diabase.  Compact,  breaJcs  with  a  conchoidal  fracture,  sometimes  fibrous.  Lustre  dnll. 
Color  greenish-black,  in  thin  spUntrrv  <2hrome-green.  H.  =2.  G.  =2*81 —2*93.  Compositioii. 
analyses  by  Liebe : 


gi 

%1 

9e 

te 

Mg 

ft 

1. 

Beinsdorf 

80-27 

1116 

26*94 

21182 

10-20=99-79 

2. 

Landesfreude 

29-87 

12 -00 

25*63 

2101 

11*27=99*28 

3. 

HoUethal 

29-85 

907 

26-60 

17^2 

15-81=99-25 

4. 

Trilloch 

31-26 

1003 

3*47 

23-52 

19*73 

11-37=99 -37 

5. 

Grafenwart  (fibrous) 

81-56 

1208 

21*61 

22-44 

11*78=99*47 

Oxygen  ratio  for  B,  S,  Si,  ti  in  the  last  analysis  is  13-8  :  5*8  :  16*4  :  10*5.  In  the  dosed 
tube  yields  water.  B.  B.  turns  brown  and  fuses  readily  to  a  grayish-black  gloss,  gives  with 
salt  of  phosphorus  reactions  for  iron  and  silica.  Solilble  in  cold  muriatic  acid  with  deposi- 
tion of  pure  white  sflica,  with  nitric  acid  gives  off  red  nitrous  fumes  leaving  a  reddish-brows 
residue  of  silica. 

113  A.  DiAFHORiTE.     V,  V,  Zepho/rovieh,  Sitzb.  Ak.  Wien,  IxiiL  ISO. 

In  endeavoring  to  ascertain  the  cause  of  the  difference  of  the  views  of  crystallographers 
in  regard  to  the  crystallization  of  freiealebenite,  Zepharovich  has  discovered  that  the  speci- 
mens referred  to  this  species  belong  to  two  distinct  crystalline  systems,  although  chemi- 
cally they  are  identical.  He  retains  the  name  of  freiealebenite  for  the  monoddnic  fonn. 
and  names  the  new  orthorhombic  mineral  diaphoriU.  The  following  planes  were  obeerred: 
*-i  t-i,  i-S,  /,  tS-,  1-'.^,  t-3,  »-S,  »-fl,  4-i,  1-i,  H,  l-«,  9-«,  Vi  2-i,  1-S,  fl-4,  1,  i,  1-5  \A 
1-4.  Cleavage  not  observed.  Fracture  uneven  to  sub-conchoidaL  H.  =2*5-3.  G.=5-9«)2, 
(Freieslebenite  G.=6-85).  Lustre  metallic.  Color  steel-gray.  Brittle.  An  analysis  of  the 
mineral  from  Przibram  gave  Helmbacker  (B.  and  H.  Jahrb.  xiii.  379) : 


s 

Sb 

Pb 

Ag 

Fe 

Cu 

20*18 

26-43 

28-67 

23  44 

0*67 

0-73=100-12 

corresponding  closely  with  the  earlier  analysis  by  Payr  (this  Min.  Anal.  4.  p.  93).  These  ana- 
lyses Zepharovich  refers  to  diaphorite,  as  no  freieslebenite  occurs  at  Przibram.  The  pjro- 
gnostic  characters  of  both  species  are  the  same.  Diaphorite  occurs  at  Przibram  and  Braunsdori 
exclusively,  while  at  Freiberg  it  is  found  with  freieslebenite.  The  name  diaphorite  was 
formerly  used  for  an  altered  rhodonito  related  to  allagite. 

603  A.  DURANGITB.     O.  J.  Brush,  Am.  J.  Sci.,  II.  xlviii  179,  Sept.,  1869. 

Monodinic.  Form  of  crystal  like  that  of  keilhauite  (p.  387),  omitting  0  and  — 2i,  and 
adding  4».  Cleavage  parallel  to  /,  distinct,  giving  110=  10',  J.  M.  Blake.  H.=5.  G.= 
d-9o-4.03.  Lustre  vitreous.  Color  bright  orange-red.  Streak  oream-yeUow.  Analysis,  G 
J.  Brush  a  c.)  : 


Ss 
55-10 
68 -22* 

•  Too  low. 


%1 
20-68 
20-09 


Fe 
4-78. 
6*06 


Mn 
1-30 
1-28 


*a 
l:*66 
1  -86 


Li 
0-81 
0-70 


F— O 

(5*67) =100. 
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The  orygen  ratio  of  ft,  II  and  Ib  is  8*74  :  11-07  :  1916,  or  nearly  1:8:5,  giying  the 
formula  (i  ft'  +  }  fi)  As,  in  which  a  portion  of  the  oxygen  is  replaced  by  flaorine. 

In  the  closed  tube  blackens  at  a  moderate  temperature,  bat  reg^ains  its  oolor  on  cooling'  . 
at  a  higher  heat  fuses  easily  to  a  yellow  glass  and  gives  a  faint  white  volatile  sublimatei 
etching  the  tube  slightly.  The  same  in  the  open  tube,  with  evolution  of  acid  fumes,  red- 
dening litmus  paper.  On  charcoal,  B.  B.  fuses  readily  and  gives  a  white  sublin^ate  with  i 
strong  arsenical  odor  in  B.  F.  With  soda  and  charcoal  powder  in  a  matrass  yields  a  subli- 
mate of  metallic  arsenic.  With  the  fluxes  reacts  for  iron  and  manganese.  In  the  forcepi 
fuses  at  2,  giviog  an  intense  soda  flame.  Decomposed  by  sulphuric  acid  with  evolution  of 
fluohydric  acid. 

Found  near  Durango  in  Mexico.  The  chemical  composition  of  this  mineral  places  it 
near  amblygonite,  au  analogous  fluo-phosphate,  although  the  form  of  durangite  is  monoclinic 
while  ambJygronite  is  tridinic. 

35.  DysGratdte.  T,  Petersen  (Pogg.  Ann.,  cxxxvii.  377),  in  a  review  of  the  analyses  of 
dyscrasite,  endeavors  to  show  that  there  are  two  native  compounds  of  antimony  and  silver, 
to  one  of  which  he  gives  the  name  atibiotriargenUte  (Ag*  Sb-),  and  the  other,  sUbiohexargen- 
Ut4f  Ag"  Sb*.  The  former  has  a  density  of  9 -611-9  77,  and  the  latter  10027.  All  recorded 
analyses  that  do  not  g^ve  one  of  these  formulas  he  considers  either  to  be  erroneous  or  to 
have  been  made  on  a  mixture  of  the  above  minerals. 

617  JL  EoDiTE.  A.  Schrauf.  Min.  Beobachtungen,  ii.  20,  in  Sitzb.  Ak.  Wien,  February, 
1871. 

Tetragonal,  in  minute  octahedrons  (i  mm.  diam.)  a  :  b  :  c= 1*8758  :  1  : 1.  (Basal  angle 
of  octahedron  125^  40^).  Inclination  of  basal  plane  to  octahedral  117°  lO'.  H,=3-4  Color 
deep  aurora-red,  between  that  of  crocoite  and  realgar,  and  much  darker  than  red  wulfenite. 
Streak  brownish  orange-yellow.  Heated  in  the  closed  tube  darkens,  but  regains  its  color  on 
cooling.  Fused  with  bi-sulphate  of  potash  gives  a  mass  which  is  light  yellow  while  hot, 
becomes,  on  coolmg.  first  reddish-brown  and  Ibially  brownish  orangre-yellow.  This  dissolved 
iu  water  and  boiled  with  tin-foil  colors  the  solution  faint  greemsh-blue.  Not  so  rapidly  acted 
upon  by  muriatic  acid  as  crocoite  or  wulfenite.  When  a  splinter  of  eosite  is  placed  on  a  glass 
plate,  and  treated  with  muriatio  acid,  with  subsequent  addition  of  alcohol,  and  then  gently 
evaporated,  it  affords  a  blue  to  bluish-green  coating,  with  a  g^reen  precipitate  on  the  edges. 
From  these  reactions,  and  a  series  of  comparative  tests  made  with  crocoite,  wulfenite,  and 
vanadinite,  Schrauf  concludes  that  eoeite  is  vaDsdio-molybdate  of  lead.  Found  implanted  in 
very  minute  crystals  on  pyromorphite  and  cerussite  at  Leadhills,  Scotland. 

122  A.  Efiboulangerite.    M.  Websky^  ZS.  G.  Gea,  1869,  p.  747. 
Orthorhombic  ?  occurring  in  striated  prismatic  needles  G.  =6*309.    Lustre  metallic.    Golca 
dark  bluish  gray,  almost  black.     Structure  granular,  acicular.    Analyses,  1.2,  Websky  (L  c): 


S 

Sb 

Pb 

Ni 

Fe 

Zn 

1.  Granular. 

21-89 

20-77 

5011 

0-20 

0-60 

0-29=99-86 

2.  Needles. 

21-31 

20-23 

64-88 

0-30 

0*84 

1-32=98-88 

Websky  considers  the  mineral  as  probably  a  product  of  the  decomposition  of  Boulang^te, 
from  which  it  differs  in  containing  more  sulphur  and  correspondingly  less  antimony.  Found, 
with  galena,  pyrlte,  blende,  and  mispickel,  at  Altenbeig  in  Silesia. 

132  A.  Epigenite.  T.  Petersen^  Pogg.  Ann.,  cxxxvi  602,  ArsenikkupferwismuthfinB; 
Epigenit.  Sandbergar, 

Orthorhombic,  observed  planes,  /,  1-1,  l-i.  iAl-i=110''  50'.  H.=3-5,  Lustre  feebly, 
metallic.     Color  steel-gray.    Streak  black.     Fracture  granular. 

Composition  OB  S-fAs'  S\     Analysis,  Petersen  (1.  c.) : 

Ag  Zn* 
t£  =99-58 

So.  2  is  No.  1  after  deducting  the  2-12  Bi  which  was  present  as  iirbermingled  wittichenitev* 
and  as  such  was  combined  with  1  -84  Cu  and  0-98  S.     In  the  closed  tube  g^ves  first  sulphur 
then  snlphid  of  arsenic.     B.B.  on  charcoal  gives  an  arsenic  reaction  and  a.magnetia  slag, 
vrith  copper  globules.     Soluble  in  nitric  acid  with  separation,  of.  svIphuE^. 
Occors  sparingly  at  NeuglQck  Mine  in  WitUohen. 
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40-68=100-00 
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As 

Sb 

Fe 

Co 

Cu 

66-90 

3-59 

21-38 

4  67 

1  14=10004 

289.  EpiphauiU.  Igehtrdm,  (Efv.  Ak.  Stookh.,  1868,  p.  29.  This  name  has  been  given  tc 
a  chlorite  like  xnineral  from  Tvaran  in  Wermland,  Sweden.  The  composition  Jgelstrum  foimd 
tobeSi3710,  X121-13,  ^e2000,Mntr,  Mgl403,  tl7-83=100-09.  It  approaches  Kenngou'g 
eukamptite  (p.  307)  and  gives  the  same  formula  plus  one  atom  of  water  Bi*  Si+^1  Si-f  2  ti. 

449.  BuraUte.  A  name  given  by  F.  J.  Wiik  to  a  chloritic  mineral  oocniring  in  seame  11 
clefts  of  hjperite  rock  in  the  parish  of  Eura,  Finland.  It  is  apparently  amorphoos.  bnt 
breaks  under  the  hammer  into  prismatic  fragments.  H. —2  '5.  G.  =2*62.  Color  dark-gre^ia 
to  black.  B.  B.  fuses  easily  to  a  magnetic  globule.  Soluble  in  muriatic  acid.  An  analT^i 
gave  Si  33-68,  *1 1215,  Fe  680,  fe  1506,  Mg  1792,  Ca  134,  H  11  49 =99  04.  Wiik  sug 
gests  that  this  composition  is  near  delessite,  which  it  also  resembles  in  its  mode  of  occur- 
rence.    (Jahrb.  Min.  p.  357.) 

474.  Ferro-Umenite^  a  name  given  to  a  variety  of  oolumbite  from  Haddam,  Connecdcat 
(Hermann,  J.  pr.  Chem.,  II.  ii.  118). 

93  A,  Gi.AUCOPYRiTE.  F.  SaruSferger,  J.  pr.  Chem..  H  i.  230.  Orthorhombic.  Flan©» 
i-i,  /,  ml.  H.=4-5.  G.=7  18l.  Lustre  metallic.  Color  light  lead-gray  to  tin-whit^ 
Streak  grayish-black.  Composition  Fe  S'  +  12  (Fe,  Co,  Cu)  (As,  Sb)'=S  247,  As  69-45 
Fe  28-08.     Analysis  R.  Senfter  (1.  c.) : 

S 
2-36 

In  the  closed  tube  gives  a  sublimate  of  arRenic  with  only  a  small  amo  int  of  tfulphid.  B.  B. 
on  charcoal  gives  arsenic  fumes  with  an  antimony  coating.  After  roasting  yields  with  soda 
a  magnetic  slag  with  spangles  of  metallic  copper.  With  the  fluxes  reacts  for  iron  and  cobalt 
Decomposed  by  nitric  acid  leaving  a  residue  of  nntimooic  acid.  Found  in  the  mines  of 
Guadalcanal  in  Andalusia,  Spain.     Belongs  near  Lolingrite,  p.  77. 

Guano  Minerals.  C.  U.  Shepard,  Rural  Carolinian,  i.  470.  The  Bubstanoes  described 
occur  in  the  guano  of  Guanayie  Island,  400  miles  north-east  of  the  Ohincba  Islands. 

Gnaimpite  occurs  in  irregular  balls  and  veins  looking  like  red  rock-salt  but  having  a  rhom-  I 
bic  cleavage.  H.  =1  — 2.  G.  =2  3.  Soluble  in  4—5  pts.  of  water  at  60'.  Taste  bitter  and  I 
saline.  Analysis  gave  sulphate  of  potash  67-75,  sulphate  of  ammonia  27-88,  oxalate  of  am- 
monia 3' 75  =09-38.  It  loses  ammonia  on  ex]K)sure  to  the  air.  Heated  to  redness  leaves  a 
residue  of  about  70  pr.  ct.  of  sulphate  of  potash.  It  is  near  Taylorite  (p.  014)  in  coraposiiion. 
Guauoxahite  is  stated  to  be  a  pseudomorph  of  birds*  eggs ;  the  specimens  are  exteriorly 
white,  *'  and  seem  to  retain  portioEs  of  the  original  shell,  but  these  when  tested  seemed  to  bf 
a  mixture  of  phosphate  and  oxalate  of  lime.**  Within  the  substance  is  foliated  and  has  a 
rhombic  cleavage.  Color  cream  white;  lustre  pearly;  translucent.  H.  =  l -2.  G.  =l-')><. 
When  heated  swells  up,  turns  black,  partially  fuses,  gives  off  ammonia  fumes,  and  leaves 
a  white  residue  of  sulphate  of  potoKh.  Composition  stated  to  be  sulphate  of  potash  40-0, 
oxalate  of  ammonia  29  57,  water  30 '46 = 1 00 -23 — a  very  doubtful  compound.  Oxammite,  jVr— 
phammite,  and  biphoi^^hammitc  are  other  names  given. by  Shepard  for  supposed  new  .«si»ede€ 
consisting  of  oxalate  of  ammonia,  phosphate  of  ammonia,  and  biphosphate  of  ammonia. 

422  A.  GOmbelite.     F.  von  Kohrll^  Ber.  Ak.  Miinchen,  March  5th,  1870. 
In  thin,  short  fibrous  layers  in  clay  slate.     Color  light  greenish- white.     Translucent.    Lufl- 
tre  pearly.     Soft  and  flexible.     Analysis,  v.  Kobell  (L  c.) : 


Si               XI               Fe 

% 

^' 

n 

x» 

50-52          3104           8-00 

1-88 

3  18 

700 

1-48=98-08. 

(»)  Undecompoeed  mineral. 

The  oxygen  ratio  of  ft,  S,  Si  and  1^  is  as  1  :  12  :  21  :  5,  which  scarcely  leads  to  a  satisfac- 
torj'  formula.  In  the  dosed  tube  yields  water.  B.  B.  exfoliates  somewhat  like  pyrophyllil«. 
Fuses  at  4.     Not  acttni  upon  by  acid. 

B'ound  at  Nordhalben  near  Steben,  in  Oberfranken.  The  composition  approaches  that  of 
pinite  or  neurolite  (p.  482). 

IhiUite..  A  name  given  by  A.  R.  Leeds  to  a  flexible  micaceous  mineral  of  a  brown  color 
occurring  in  Chester  Co.,  Pa.,  and  supposed  to  possess  distinguishing  optical  propertiei 
Uour.  Frank.  Inst.,  III.  IxU.  70.) 
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RamartUe,     See  BaertamesitA. 

259  A.  HoHTONOLTTE.     (r.  J.  Bvush^  Am.  J.  Scl  II.,  xlviii.  17.,  July,  1869. 

Orthorhombic.  Observed  planes  0,  t-i,  »-2,  l-i,  1-i,  1-5  and  1-4  (J.  M.  Blake,  1.  c.\  t-i  A  ^JJ 
-65"  (normals)  1-4  A  »-i=77  -80',  *-i  A  l-2=69°-70\  i-l  A  1-*  40'  45'.  Acute  bisectrix 
perpendicular  to  i-l,  optic  axes  in  a  plane  parallel  to  0,  angle  between  axes  83''-86,  measured 
ID  olive  oil  (J.  M.  Blake).  H.=6'6.  G.  =3*91.  Lustre  vitreous,  subresinous.  Color  yel- 
low to  yellowish-green,  in  large  masses  almost  black.  Composition  '&'  Si.  Analysis,  W.  G. 
Mixter  (1.  a): 

§i  te  >fn  Mg  Ca    .  ifi:  Ign. 

133-59  44-37  435  16  68  tr.  039  0-26=99-64 

B.  B.  in  the  open  tube  and  on  charcoal  becomes  dull  and  magnetic.  F=4.  With  the 
fluxes  reacts  for  iron  and  manganese.     Gelatinizes  with  muriatic  acid. 

Found  in  abundance  at  the  O'Niel  Mine,  Orange  Co.,  N.  Y.,  associated  with  magnetite  and 
calcite.  The  mineral  is  a  member  of  the  chiyBoUte  group,  and  is  intermediate  between  hya- 
losiderite  and  fayalite. 

Ilypoclilorite,     See  Bismutof errite. 

224  A.  ILSEMANNITE.     H.  Hofev^  Jahrb.  Min.,  1871,  p.  560. 

Ciypto-ciystalline.  Color  blue-black  to  black,  on  exposure  becoming  blue.  Found  imbed- 
ded in  barite.  It  is  soluble  in  water,  giving  a  deep- blue  solution,  and  leaving  a  colorless  resi- 
due of  barite.  The  solution  contained  on  analysis  chiefly  a  molybdate  of  molybdic  pxyd, 
and  yielded  on  evaporation  deep-blue  crystals,  which  were  considered  to  be  the  salt  Mo  + 
4  Mo,  which  is  also  supposed  to  be  the  composition  of  the  mincBol.  Ilsemannite  is  a  product 
of  the  decomposition  of  metallic  molybdates,  and  occurs  associated  with  wulfenite  at  Blei- 
berg  in  Carinthia. 

431  A.  IviGTiTE.     T.  D.  Band,  Proc.  Acad.  Sci.  PhOad.,  1868,  142. 

In  films  and  seams  in  massive  cryolite.  Granular,  approaching  micaceous.  H.=2-2'5. 
G.— 2'05.  Color  pale  yellowish-green  to  yellow  (Rand).  Also  in  gold  yellow  to  pale  green 
radiated  elastic  plates  imbedded  in  cryolite  (Hagemann).  Analyses:  1.  T.  D.  Rand  (1.  c.) ; 
2.  3.  G.  Hagemann,  Am.  J.  Sci.,  II.  xlvii.  133 : 

Si  XI  f  e  *a  fi:  F  It 

1.  80-49  24  09  754  16-08  —  0  75  8-42 


2.  Yellow   4000  38-47  10-27  1-05  tr.  3-06 

3.  Green     42  82  27  03  13  06  undet.         undet.  tr.  3-93 

The  loss  in  No.  1,  exclusive  of  fluorine,  is  11-68  per  cent.,  while  the  average  of  Nos.  2  and 
3  gives  a  loss  of  almost  5  per  cent.  In  the  closed  tube  yields  acid  water,  and  B.  B.  accord- 
ing to  Rand  fuses  easily,  while  Hagemann  states  that  when  free  from  cryolite  it  does  not 
fuse.     With  the  fluxes  gives  iron  and  silica  reactions. 

Found  with  pachnolite  and  cryolite  in  the  Greenland  cryolite.  Hagemann^s  analysis  of 
the  green  mineral,  which  he  considers  the  purest  variety,  gives  with  the  alkalies  of  No.  2  the 
oxygen  ratio  of  R,  li,  Si  and  Tl  of  1  :  6  :  8  :  1.     Needs  further  investigation. 

520  A.  IsocLASiTE.     Isoklas,  F.  8andhergei\  J.  pr.  Chem.,  II.  ii.  125. 

Monoclinic.     Occurring  planes  /,  t-i,  0.     Planes  dull;  crystals  minute  (10  mm.   diam.), 
Associated  with  pseudomorphic  crystals  3-7  c.  m.   long.     Habit  columnar.      ClinodiagonaJ 
cleavage  i>erfect.     H.  — 1*5.     G.  =2"92.     Lustre  vitreous  to  pearly.     Colorless  to  snow-white-  • 
Composition :  Var.  1.  fresh  crystals ;  2.  altered  mineral,  by  Kottnitz,  1.  c.  ; 

P  Ca  Mg  JS'a  Fe  *1  li^")  ^^^^  Ins. 

1.  29-90        49-51  —  206  l«-53 =1000 

2.  34-00  100      17.30  980  OSO  24  20  922  018=9612 

(•)  at  IW  C,  (»)  on  ignition. 

The  fresh  crystals  give  the  formula  Oa*  P  H-  Oa  A  -h  4!lr.  Analogous  in  composition  tc 
tagihte,  but  containing  more  water. 
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In  the  closed  tube  both  varieties  give  off  neutral  water.  B.  B.  the  fxeah  mmez«l  glowi 
and  foses.     Soluble  in  muriatic  acid. 

Found  with  homstone  and  brown<rspar  on  'spedmena  from  Joachimsthal,  obtained  eigfatf 
years  ago,  and  now  in  the  Wurzbuig  Museum. 

188  A.  Jacobsite.    a.  Dntnaur,  C.  B.,  Izix.  168. 

Isometric,  in  distorted  octahedrons,  H.=6?  (scratches  glass).    G.=4'75.     Lustre  briUiant 
metallic.     Color  deep  black.  ^  Streak  bladdsh-brown.    Magnetic. 
Composition :    ft,  fi,  or  (Mn  Mg)  (Fe  Mn) 

Fe  Mn  Ag 

}  68-25  24-35  6-4l=99-01 

As  the  mineral  evolves  chlorine  feebly  when  acted  upon  by  muriatic  add,  Daraonr  ood- 
viders  a  portion  of  the  manganese  to  exist  as  Mn,  giviog  for  the  true  composition  of  tbf 
mineral,  in  correspondence  to  the  spinel  formula,  re  ^'25,  Hn  4*21,  Mn  2057,  Mg  6*41=: 
99-44. 

B.  B.  infuRible.  It  does  not  lose  weight  when  ignited.  With  the  fluxes  reacts  for  iron 
and  manganese.     Soluble  in  muriatic  acid,  with  a  slight  evolution  of  chlorine. 

From  Jacobsberg,  in  Nordmark,  Sweden,  where  it  occurs  associated  wii^  white  mica  and 
native  copper  in  a  crystalline  limestone 

127  A.  JuLrANiTE.    K  Websky,  ZS.  a.   Ges.,  1871,  p.  486. 

Isometric.  Cubic  with  octahedral  and  dodecahedral  planes.  Also  dodecahedraL  Planet 
much  rounded. 

G.=5'12.  Very  soft  Lustre  metallic-adamantine.  Color  dark,  somewhat  reddish  lead- 
gray,  iron  black  on  exposure.     Brittle.     Fracture  splintery  to  subconchoidaL 

Analysis  by  Websky  (1.  c.) : 

S  As  Sb  Fe  Ag  Cu 

26-50  16-78  1-42  079  054  52-30=98-38 

Giving  a  composition  approaching  tennantite  or  enargite.     It  a^ees  with  the  former  in  czys- 
talline  form,  but  diffen  in  densi^  from  both  these  species. 

B.  B.     Same  as  tennantite.     Found  in  the  Frederick-Julian  Mine  at  Rudelstadt,  in  Silesia. 

121  A.  Klaprotholitb.  Klaprothit,  Petersen  and  Sandberger,  Jahrb.  Min.,  1868,  415. 
Klaprotholite,  Q,  J.  Brush, 

This  name  is  given  to  the  Knpferwismutherz  analyzed  by  Schneider,  and  recorded  in  this 
Mineralogy  under  Wittiohenite,  p.  99,  anal  7.  Sandberger  gives  the  following  characteis  :— 
Orthorhombic,  habit  in  long  furrowed  prisms.  Planes  7,  t-i,  m-l\  I/\I=Wl\  Cleavage  w 
verj'  distinct.  In  twins,  couiposition-face  1.  Fracture  granular.  H.  =2"5.  .  G.  =4  "6  approx. 
(Petersen).  Lustre  metallic.  Color  steel-gray  inclining  to  yellow,  tarnishing  brass-yellow. 
Streak  black.  Composition,  3  eu  S  +  fii'  S'=S  19-22,  Bi  55-54.  Cu  2r)-24=100.  The  mean 
of  three  analyses  by  Petersen  gave,  on  mineral  from  the  Daniel  Mine.  S  18  66,  Bi  63*87,  Cn 
23*96,  Fe  1-70  =  9819.  Occurs  at  many  localities  in  the  Black  Forest,  and  distinguished 
from  wittiohenite  by  its  distinct  cleavage,  and  in  its  larger  content  of  bismuth.  Klaproth- 
olite is  generally  assodated  with  a  cobalt-tetrahedrite,  while  wittiohenite  is  usually  fotmd 
with  smaltite.  The  name  klaprothite  was  given  to  lazulite  by  Beudant  in  1824,  we  therefore 
change  Petersen's  name  to  klaprotholite. 

483  A.  KocHELiTE.    M.  Websky,  ZS.  G.  Ges.,  xx.  250,  1868. 
'    Tetragonal  ?    In  columnar  incrustations  passing  into  rounded,  apparently  square  octahe- 
drons, occasionally  showing  prismatic  planes.      Color  brownish  isabella-yellow  to  honey- 
yellow.     Translucent.     Lustre  dull  greasy.      H.=3-3"5.      G.  =3*74,  taken  on  0'^  373  grm. 

Composition.  An  imperfect  analysis  gave  Si  4*49,  Xl  1'41,  Cb  2949,  Xr  12-81,  th  1-23. 
t  17-22,  6a  210,  ^  043,  Fe  12-48,  ll  6*52,  l>b?  ^"a?    Loss  11-82=100. 

In  the  closed  tube  yields  water,  and  the  mineral  turns  reddish.  B.  B.  in  the  forceps  fuses 
only  on  the  edges  to  a  black  gloss,  coloring  the  flame  yellow.  With  salt  of  phosphorus  reacte 
for  iron,  but  in  R.  F.  fuses  to  a  clear  bead,  showing  only  a  faint  reaction  for  uranium.  With 
soda  on  charcoal  yields  a  yellowish-white  enamel,  but  no  metallic  globules,  although  giving 
a  lead  coating  on  the  coal.  Occurs  as  an  incrustation  ux)on  a  mixture  of  titanic  iron  and 
crystals  of  fergusonite  in  a  coarse  granite  in  the  Kochelwiesen,  near  Schreiberhau  in  Sileeia 

The  composition  is  near  that  of  f ergusonite,  but  further  investigation  is  needed.  The  dtai 
nty  is  remarkably  low  for  a  mineral  containing  so  large  a  percentage  of  metallic  acids. 
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618  A.  KoUaphan.  This  name  has  been  given  by  Sandbezger  io  a  gynmite  like  looking 
Bobstance  fonnd  with  Sombrero  guano.  It  is  a  tri-basic  phosphate  of  lime  with  one  atom  of 
witter,  mixed  with  about  8  per  cent,  of  carbonate  of  lime.  G.=2'70.  H.=5.  J.  px: 
Chem.,  n.  ii.  129. 

644  A.  Laxmannitb.    A.  E.  NordmsJdold^  Pogg.'  Ann.,  cxzzidi.  299,  1869. 

Monoclinic.  0.  =69'  46'.  a:b:6—\ -8854 : 0-7400 : 1.  Occurs  in  wedge-ahaped  forma 
with  sharp  edges.  H.=fS.  G.  =5*77.  Color  dark  olive-green  to  pistachio-green  and  green- 
ish-gray. Streak  pistachio-green.  Fracture,  crystalline  to  compact  and  earthy.  Composi- 
tion {\  Ou+^fi)"  Ph-8  (l^b,  <5u)«  Cr=:l^b  61-48,  On  1313,  Cr  16-67,  P  7-88,  A  099=100. 
Analyses  1.  2.  Nordenskiold  (1.  c.) : 


Cr 

P 

th 

flu 

9e 

ti 

1.     15-26 

8-05 

61-26 

12-43 

1-09 

1-31 =99 -40 

2.    16-76 

8-57 

61-06 

10-85 

1-28 

0-90=99-42 

Cr 

P 

I'b 

Cu 

»e 

a 

1013 

004 

08-33 

7-86 

2-80 

110=00.78 

Hermann  has  rev^wed  these  results  (J.  pr.  Chem.,  II.  i.  447),  and  called  attention  to  the  dose 
correspondence  of  this  species  in  physical  characters  with  vauquelinite,  and  also  to  the  fact 
that  the  analyses  were  made  on  material  from  the  very  specimens  from  which  BerzeUus  ob- 
tained the  vauquelinite.  By  aasuming  that  what  Berzelius  weighed  as  chromic  acid  was 
really  phosphate  of  chromium,  the  results  of  the  analysis  are  made  to  approximate  veiy  closely 
to  those  of  Kordenskiold ;  and  Hermann  believes  that  laxmanuite  is  probably  identical  wiUi 
Tauquelinite.  But  Nordenskiold  shows  in  his  investigation  that  there  is  associated  with  lax* 
mannite  a  chromate  free  from  phosphoric  acid  corresponding  to  the  vauquelinite  of  Berze- 
lius. 

Hermann  has  also  analyzed  a  phospho-chromate  from  Beresof,  to  which  he  gives  the 
name  phoisphochromite^  a  mineral  resembling  laxmanniU  in  physical  characters,  but  con- 
taining 

G.=5-80 

This  mineral  occurs  in  rounded  masses  of  half  a  pound  weight,  made  up  of  globular  par- 
ticles, which  exteriorly  are  covered  with  small  tabidar  crystals  with  rounded  terminations. 
It  would  seem  possible  that  this  aggregate  might  be  a  mixture  rather  than  a  distinct  species ; 
and  this  may  perhaps  also  be  true  in  regard  to  laxmfumite.  A  chromo-phosphate  of  lead  and 
copper  from  the  same  locality  was  described  by  John  (this  Min.,  p.  631)  as  early  as  1845, 
bat  was  thought  to  be  an  impure  vauquelinite. 

664.  Lime-  WaveUits.     Kalkwavellit,  Koftmann,  Z.  G.  Ges.,  xxi.  795  (1869). 

This  name  has  been  given  to  a  mineral  occurrring  in  concentric  radiated  spherical  and 
hemiBpherioal  aggregations,  sometimes  in  acicular  ciyetals,  as  binding  material  in  phos- 
phorite-breccia; also  found  botryoidal  and  reniform.  G.=2-45.  Lustre  feeble.  Color 
white.     Analysis,  Kosmann  (I  c.) : 

P         XI       3Pe        6a      Ag     ]5ra      it         fi        Si        C      CaFl 
2410    80-26    0-29    1616    012    3-58    089    1790    859    278    0-37=100-04 

Considering  the  carbonic  acid  to  exist  as  carbonate  of  lime,  and  assuming  the  silica  com* 
bined  with  the  alkalies,  KoMnann  takes  the  remainder  of  the  constituents  Oa  12*62,  Xl  30-26, 
P2411,and  fl  17-90-^84  88,  and  averages  them  up  to  100 pts.  as  follows,  Ca  14-86,  Xl  85-65, 
r  28*39,  a  21*09=99  99,  from  which  composition  he  concludes  that  the  mineral  isafo'm^ 
VKLvdUte.  In  the  closed  tube  yields  water.  B.  B.  fuses  on  the  edges.  Decomposed  by  mu- 
riatic acid  with  separation  of  gelatinous  silica. 

Found  with  phosphorite  at  Dehm  and  Ahlbach.  Needs  further  examination  to  determine 
its  exact  chemical  composition. 

218  D.  LiTHiopnoRiTE  {Breithaupt).    A,  Fremd,  J.  pr.  Chem.,  II.  ii.  208  and  iv.  a58. 

This  is  the  substance  already  noticed  by  v.  Kobell  (Ber.  Ak.  Mttnchen,  Jan.  8, 1870,  p.  49} 
<4S  a  lithia  manganese  ore  in  an  examination  of  a  so-called  Asbolan  from  Saalf eld .  Occurs  in  fine 
scales,  also  compact,  botryoidal,  H.=3.  G.=3-65  (v.  Kobell)  314— 3.36  (Fienzel*.  Lustre 
doll  to  metallic.  Color  bluish-black.  Streak  blackish-gray.  Composition:  t  2.  C.  Winokler, 
T.  pr.  Chem.,  H.  iv.  853. 
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7-77 

15-42    3-08=100-18 

with  traces  of  lime  and  bismuth.  G.  of  No.  1=3*36,  both  Bpecimena  were  from  Schncebeig 
Saxony.  In  a  partial  analysis  v.  KobeU  obtained  (L  o.)Uu  54  00,  Co  400,  Cu  0*61,  Sl23tX) 
\i  18.4. 

Gives  water  in  the  tube.  Infusible,  colors  the  flame  carmine-red.  With  the  fluxes  reacts 
for  manganese ;  with  salt  of  phosphorus  in  R.  F.  gives  reactions  for  copper  and  cobalt 
Soluble  in  muriatic  acid  with  evolution  of  chlorine. 

Found  aASOciated  with  quartz  in  many  localities  in  the  Schneebeig  mining  district.  z1k< 
occurs  at  Sayn,  and  near  Siegen.  Supposed  to  be  a  product  of  the  decomposition  of  psi- 
lomelane.  The  large  percentage  of  alumina  and  its  content  of  lithia  distinguish  it  readilj 
from  asbolite  and  lampadite. 

598  A.  Lvneburgite.     C.  Nollner,  Ber.  Ak.  Mlinchen,  1870,  291. 

This  name  has  been  applied  by  Nollner  to  a  salt  from  Liineburg  having  the  following  com- 
position :  P  29-8,  IJ  12-7,  Mg  25  3,  fl  32-2=100.  It  also  contains  07  FL  Nollner  gives  u 
formula  for  this  substance  (2  Mg,  A)  P  -I-  Mg  B  +7  ^.     No  physical  characters  are  stated. 

1  A.  Maldonitb.  O,  K  F.  Vlrich,  Contrib.  to  Mineralogy  of  Victoria,  1870,  (pamphlet 
32  pp.  8vo.). 

In  small  particles  in  quartz,  cleavage  apparently  cubical.  H.  =  l-5— 2.  G.  =  8*2— 9-7? 
(made  on  less  than  one  gi*ain  of  iitipure  mineral).  Color  pinkish-white,  but  tarnishing  on 
exposure  to  copper-color  and  then  black.  Malleable.  An  aasay  by  C.  Newbery  showed  the 
composition  to  be  Au  64-5,  Bi  35*5.  or  nearly  Au'  Bl  B.  B.  fuses  easily  ;  on  charcoal  coats 
the  coal  yellow  and  yields  a  globule  of  gold. 

From  Nuggety  Reef,  Maldon. 

64  A.  Metacinnabaritb.  G.  E.  Moore^  J.  pr.  Chem.  11.  ii.  319  (1870).  Am.  J.  Sd 
III.  iii.  30. 

Amor})hous,  also  found  in  small  apparently  isometric  crystals,  perhaps  pseudomorphic. 
H.  =3.  G.  =7*70-7-748.  Lustre  metaUic.  Color  grayish-black.  Streak  black.  Fracture 
sub-conchoidal,  uneven.  .Very  brittle.  Composition:  Hg  S.  Analyses  1.  2.,  G.  E.  Moore 
(1.  c.): 

8  Hg  Fe  quartz 

1.  13-79  8569  033  0*26=100*07 

2.  13-84  85-89  045  0-24=100-42 

Blowpipe  characters  like  cinnabar.  Occurs  at  the  Redington  Mine,  Lake  Co. ,  California, 
with  cinnabar,  quartz  imd  marcasite.  It  differs  from  cinnabar  in  its  amorphous  charact-er, 
in  color,  streak,  specific  gravity  and  lustre,  while  in  these  respects  it  is  identical  with 
tlie  black  artificial  mercuric  sulphide  of  the  laboratory. 

MiLARiTK.     A.  Kenngott,  Jahrb.  Min.,  1870,  81. 

Hexagonal.  Occurring  form  a  hexagonal  prism  with  a  plane  of  a  hexagonal  p3rramid  on 
each  angle,  and  a  narrow  termination  of  the  lateral  edges ;  observed  angle  over  a  terminal 
edge  of  the  pyramid  144°  40/  (mean  of  results),  and  over  a  basal  edge  74^  40'  ;  the  latter 
^ives  for  the  former,  by  calculation,  144"  42'. 

H.=5o— 6.  Lustre  vitreou.s,  ColorlcBs  to  greenish,  resembling  the  datholite  ciystab 
from  Bergen  Hill.  Brittle.  B.  B.  in  the  closed  tube  becomes  white  and  gives  off  w^ter. 
In  the  forceps  fuses  with  intumescence  to  a  white  blebby  glass.  In  salt  of  phosphoras  sIowIt 
but  completely  soluble  to  a  colorless  glass.  A  partial  qualitative  analysis  gave  evidence  «->i 
the  presence  of  an  alkali  and  besides  probably  lime.  Kenngott  considers  it  a  zeolitic  hydrous 
silicate  of  alumina,  lime,  and  soda,  but  on  uncert-ain  evidence. 

Found  in  Val  Milar  near  Ruiiras,  Switzerland. 

503.  MoutcbTfffnffl.  Ba  Chkenvx,  C.  R.  Ixxiii  306. 1247.  L.  Mtmscn^t^  Ann.  d.  Mines.  VI 
jc.  1  (1871).     F.  l^Mid,  C.  R.  Ixxiii,  1479.     F,  ton  KobeU,  Ber.  Ak.,  M  nchen.  Feb.  3. 1S72 

This  supposed  fluo-phosphate  from  Monte  bras  in  France  has  recently  been  shown  by  Pl^anJ 
.ind  von  KobeU  to  be  :denticil  with  amblygonite.  Des  Cloizeaux  fourdit  to  be  triclinic,  wiih 
\.\W)  cleavages  Kiviug  10»")  44',  a,u(l  in  the  optical  examination  the  bisectrix  of  the  acate  angi« 
Avas  poKiti\e,  while  in  the  Hob:*  n  cmblygonite  it  is  negative.  Analyses  by  Moissenet  ^l 
Pisani  (2),  ai:d  v.  Kobcll  (3)  aff  jjdcd  : 
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Mn  6a  N"a  Li  Si  Ign. 

—  200  6-70  6-50  2  2o  0  60=104-5.^i.  M 
0-40  —  2r)8  8-10  —  1-10=102  85.  P 

—  0-50  5-30  6-70  060  0-70-104 -21.  K. 

Pisanf  8  and  y.  Koljell^s  results  give  essentially  the  composition  of  amblygonite  as  analyzed 
br  Rammelsberg',  and  as  the  physical  and  pyrognostic  characters  are  also  those  of  amblygonite, 
tiicre  can  be  no  question  as  to  the  identity  of  the  Montebras  mineral  with  this  species. 

MoNzoNiTE.     F.  V.  KobeU,  Ber.  Ak.  Mttnohen,  6  May,  1871. 

Compact.  H.  =6.  G.=3.  Color  light  grayish-green.  Translucent  on  thin  edges. 
Fiactare  splintery  to  sub-conchoidal.  Resembles  green  homstone.  Analysis  by  v.  Kobell 
(I.  c.): 

Si  *1  f'e  Mg  Ca  ifTa  fe  ft 

52-60       1710        900         210         965  660        1-90        1-50=100'45 

Givinjf  the  oxygen  of  %  fi,  and  ^i  as  1  :  1  :  3'5. 

B.  B.  fuses  at  3  to  a  lustrous  grayish-gfreen  glass.  Not  decomposed  hy  acids  after  fusion. 
Not  attacked  by  muriatic  or  sulphuric  acids.     Soluble  in  concentrated  phosphoric  acid. 

Found  on  the  Monzoni  Mt.  in  the  yalley  of  Fassa,  Tyrol.  A  microscopic  examination  of  a 
thin  plate  of  the  mineral  showed  it  to  be  homogeneous. 

N<e»uinUe.     C.  W,  EbmHtrand,  (Ef.  Ak.  Stockh.,  1868,  p.  197. 

A  chalk-white  mineral,  from  Nasum,  Sweden.  It  occurs  mixed  with  the  phosphate  atta- 
colite.  After  calculating  out  the  phosphoric  acid  as  '^\  P,  the  analysis  gave  Si  50*91,  %1 
27-86,  Fe  1-36,  Mn  036,  Oa  13  82,  fl  4-39=98-70.  The  oxygen  ratio  of  fi.  fi,  Si,  ft  is  asl  : 
3:7:1.     It  may  perhaps  be  classed  near  fahlunite. 

610.  Nadorite.  Flajolot,  C.  R.,  Ixxi  237,  406.  F.  Pisam,  C.  R.,  Ixxi.  319;  Des  Oloi- 
uaux,  Ann.  d.  M.,  VL  xx.  32,  1871. 

In  flattened  tabular  orthorhoinbic  ciystals,  /  A  /=132''  51'.  Cleavage  macrodiagonal, 
Tcry  easy.  H.=3.  G.=7-02.  Lustre  resinous  to  adamantine.  Color  smoky-brown  to 
biovTnish-yellow.  Streak  yeUow.  Translucent.  Analyses:  1.  Pisani  (1.  c);  2.  Flajolot 
('-  c.) : 

8b  Pb  O  CI 

1.  31-24  51-89  814  900=100-27 

2.  .     82-25  51-60  8-00  8-85=100-70 

Pisani  considers  the  mineral  to  correspond  to  the  formula  §b  l*b  -h  Pb  CI,  while  Flajolot 
looks  upon  it  as  a  compound  of  oxychlorid  of  antimony  with  oxyd  of  lead.  Pisani  suggests 
its  analogy  with  mendipite  2  £*b  -H  Pb  CI. 

In  the  closed  tube  decrepitates  and  gives  a  white  sublimate.  B.  B.  on  charcoal  yields  an 
antimony  coating  and  a  globule  of  metallic  lead.  Added  to  a  bead  of  salt  of  phosphorus 
saturated  with  copper  gives  the  blue  coloration  of  the  flame  due  to  chlorid  of  copper.  Sol- 
uble in  muriatic  acid ;  also  in  nitric  acid  diluted  with  tartaric  acid. 

From  Djebel-Nador,  in  the  province  of  Constantino,  Algiers. 

214  A.  Namaqualite.     A.  H.  Church,  Jour.  Chem.  Soc.,  IL,  viii.  1  (1870). 
In  silky  fibres  and  thin  layers.     H.=:2'5.     0.=2'49.      Lustre  silky.     Color  pale-blue. 
Transparent  to  translucent.    Analysis  by  Church  (L  c.) : 

%1  Ou  Mg  Ca  Si  ft 

15-29  44-74  342  201  225  32-38=10009 

Giving  the  oxygen  ratio  of  B,  S  and  ft  as  4  :  3  :  11,  or  4  B  ft  -f-  i^l  ft'  -t-  4  ft. 
In  the  closed  tube  gives  off  water  and  turns  black.     B.  B.  reacts  for  copper. 
,     From  Namaqualand,  S.  Africa.    It  is  analogous  in  composition  to  hydrotalcite  (p.  178). 

146  A.  Nantokite.  An  anhydrous  sub-chlorid  of  copper  from  Nantoko  in  Chile.  Occura 
in  a  copper  vein  with  atacamite  and  oxydized  ores  at  the  surface,  while  lower  down  in  the 
▼ein  this  anhydrous  chlorid  is  found  with  chalcopyrite  and  chalcocite.  The  mineral  is  white, 
peBembles  oerussite  in  physical  characters.  It  oxydizes  on  exposure  to  the  atmosphere,  and 
is  converted  into  atacamite.  W.  Hermann  considers  all  atacamite  the  product  of  the  altera- 
tion of  nant.'^kite  {Breitfiaupt  in  B.  and  H.  Ztg.  xxvii.  3). 
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247  D.  NiGEEStiTK.    F.  BomUein,  ZS.  G.  Gee^  1867,  842. 

AmorphouB.  Fractaie  uneven  and  splintery.  H.=r2.  G.  =2*845.  Color,  when  frodi, 
apple-green ;  on  exposore  beoomes  gray  to  black  ;  opaque  and  earthy,  and,  on  diyin^^,  as  ligb* 
Ofi  WAd.     Lome  16*5  per  cent,  hygroecopic  water. 

AnalysiB: 

§i  %1  ^e  An  liTg  Oa  1^ 

5  52-29  5-14  15-71  0-23  1811  250  6-29=100-86 

PerhapB  the  product  of  the  alteration  of  a  magnesia-iron  augite  or  amphibole. 
Found  in  rounded  masses  in  basalt,  at  Dietesheim,  in  the  vsdley  of  the  Maine. 

OrUeyite.    D.  Wdldie^  Proc.  Asiatic  Society,  Bengal,  p.  279.     September,  1870. 
Massive.     H.=5'5.    G.  =7*84— 7*42.     Color  steel-gray,  on   fresh  fracture  with   pnrplicii 
tint.    Lustre  metallia     Streak  dark-gray.     Analysis,  B.  Waldie  (L  c.) : 

As  Sb  Cu  Fe  X  InaoL 

8845  0-54  1218  4212  619  012=99-55 

X,  oxydized  matters  soluble  in  dilute  muriatic  acid  =  Cu  1*21,  J^e  1*97,  th  1*89,  Xs  1'12= 
6*19.     B.  B.  in  the  closed  tube  yields  no  arsenic.     Soluble  in  nitzio  acid. 
From  Burmah,  but  exact  locality  not  known.     Needs  further  investigation. 

0$bomite. —ThiA  name  has  been  given  by  Maskelyne  to  small  g^ld-yellow  octahediozii 
occurring  in  augite  in  a  meteorite  from  Busti,  Lidia.  It  is  supposed  to  be  an  oxysulphid  of 
titanium  and  cfdcium. 

PhospJvorchromite.     See  Lazmannite. 

374.  PlumbdUophans.  A  name  given  by  Bombioci  to  a  plumbiferous  allophane  from 
Monte  Yecchio  in  Sardinia.  Occurs  in  smiJl  stalactitic  cylinders,  rough  and  opaque  on  the 
surface,  but  interiorly  glassy.  Color  grayish-yellow  with  a  white  streak.  H.  =2 15.  G.  =  1  i). 
Analysis  gave  Si  288,  P  2*6,  %1  32-9,  ^e  0*5,  Ca  2'4,  ti  85-2,  Ph,  Mg  and  alkaUes  2*5=99-9 
(Atti  della  Sa  ItaL  di  Sa  Nat.  xi.,  in  Jahrb.  Min.  1868,  p.  750. 

40  O.  POLTAKOTRITE.  F.  Sandberger,  Jahrb.  Min.,  1869,  811.  T,  Petenen^  Pogg. 
Ann.,  cxxxvii.  880.    1869. 

Isometric.  Observed  planes  1  0  »,  m-w.  Cleavage  cubic.  H.=2*5.  G.  =6-974.  Lustre 
metallic.  Color  iron-black  to  dark  blacldsh-gray.  Streak  black  to  bladdsh-gray.  Malleable, 
flattening  more  imder  the  hammer  than  argentite. 

Composition:  12  Ag  S  +  SbaS,=Ag.  7816,  Sb  7-37,  S  14*47=100*00. 

Analysis,  Petersen  (I  c.) : 

I 

B.  B.  on  charcoal  fuses  easily  to  a  black  globule,  giving  off  antimony  fumes,  and  yielding 
a  brittle  globule  of  silver.  Soluble  with  difficulty  in  nitric  acid  with  separation  of  sulphur. 
Fuming  acid  dissolves  it  readily  with  separation  of  antimonate  of  silver. 

Occurs  at  Wolf  ach  in  Baden. 

The  mineral  is  between  argentite  and  pyrargrite  in  composition.  If  homogenous  it  would 
be  classified  chemically  near  polybasite ;  but  its  isometric  form,  and  the  fact  that  in  another 
analysis  Petersen  found  78*85  Ag,  suggests  that  it  may  possibly  be  a  mixture. 

624,  PucHERTTE.    A,  Fvenzd,  J.  pr.  Chem.,  IL  iv.  227,  861. 

Orthorhombic.  .Observed  planes  i,  O,  1-*,  m-u.  Cleavage  basal.  H.  =4.  G.=5*91. 
Lustre  vitreous  adamantine.  Color  reddish-brown.  Streak  yellow.  Translucent  to  opaque. 
Composition :  Bi  V=Bi  71-67  V  28*83=100.     Analyses,  1.  2.  Frenxel  (1.  c.) : 

V  Bi 

1.  27*31  73-39=100-70 

2.  2707  72-93=100  — 

In  the  closed  tube  decrepitates.  B.  B.  on  charcoal  fuses  and  gives  a  ooating  of  bipmuth- 
oxyd,  with  soda  yields  a  globule  of  metallic  bismuth.  With  salt  of  phosphorus  a  ohroioe- 
green  bead  in  R.  F.  becoming  light  yellow  in  O.  F.  (vanadium).  Soluble  in  muriatio  acid 
with  evolution  of  chlorine  to  a  deep-red  solution,  which  on  dilution  beoomes  green  and 
deposits  a  yellow  basic  chlorid. 

Named  pucherite  from  the  locality,  the  Pucher  Mine,  Schneeberg,  Saxony.     Found  i 
dated  with  bismite  and  asbolite. 


s 

Sb 

Ag              Pb 
76-70            tr. 

Pe 

Zn 

1-78 

6-98 

0*36 

0*27*=99-09 

^Corrected. 
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218  B.  Babdionttb.     F.  von  Kobed^  Ber.  Ak.  Miincben,  Janoaxy  8,  1870. 

Stalactitic,  in  columnar  or  rod-like  forms.  Very  soft,  soiling  the  fingers.  G.  =2*80.  Los- 
tre  doll,  after  nibbing  is  gfreaay  to  submetallic.  Color  black.  Streak  dark-brown.  Com- 
position: 

l^e  Urs.  %1  On  l^fn  Co  tt 

4500  13-00  1-40  1400  7'61  610         13-50=99-61 

The  oxygen  ratio  of  &  :  S  :  ]&  is  1  :  3  :  2,  and  v.  Kobell  writes  the  formula  (Ou,  liin,  Co) 
(Pe,  »n)  -H  2  &. 

In  the  closed  tube  gives  neutral  water.  B.  B.  fuses  at  3  to  a  steel-gray,  magnetic-globule, 
and  colors  the  flame  green.  With  borax  gives  a  cobalt  blue  bead.  Soluble  in  muriatic  acid 
with  evolution  of  chlorine,  giving  an  emerald-gfreen  colored  solution. 

From  Nischne  Tagilsk  in  Ural.  The  mineral  is  near  asbolite  (p.  181),  but  differs  from  it 
in  chemical  composition,  in  containing  a  large  percentage  of  iron,  and  in  being  easily 
fusible. 

163  A.  Ralstonitb.     G,  J.  Brush,  Am.  J.  Sci.,  Ill,  li.  80.  July,  1871. 

Isometric.  Habit  octahedraL  Observed  planes  1,  0  (this  Min.  fig.  7,  p.  21).  H.=4'5. 
&.  =  2  -4  (on  25  milligrams) .  Composition,  a  hydrous  fluorid  of  aluminum,  with  possibly  small 
quantities  of  calcium  and  sodium. 

In  the  closed  tube  whitens,  yields  water  at  first,  then  a  copious  white  sublimate  which 
stches  the  tube.  The  water  reacts  acid.  B.  B.  on  charcoal  a  faint  white  sublimate.  In  the 
rorceps  whitens,  colors  the  flame  yeUow,  but  does  not  fuse.  With  cobalt  solution  gives  a 
ieep  blue.  In  salt  of  phosphorus  dissolves  completely  to  a  colorless  bead  in  both  flames, 
doluble  with  effervescence  in  a  carbonate  of  soda  bead.  Decomposed  by  sulphurio  add 
with  evolution  of  fluohydric  acid. 

Occurs  with  cryolite  and  thomsenolite  at  Arksut  Fiord,  Greenland. 

Red/mdiU,  A  name  gfiven  by  C.  17.  Shepard  to  a  hydrous  phosphate  of  alumina  and  iron 
!roin  Redonda,  W.  I.  Found  in  nodular  aggregations.  Translucent  to  opaque.  Color  gray- 
sh  to  yellowish  white.  H.=3'5.  G.=l  •90—2  07.  Specimen  analyzed  contained  8 '8  per 
«nt.  Si,  40-102  P  and  24*73  ti  (Am.  J.  Sci.  II.  1.  96).  An  earUer  analysis  gave  P  43*20, 
?e  14*40,  Xl  le-fiO,  ft  2400,  Si  1*60,  6a  0.57=100*37,  contained  also  traces  of  5,  Na,  CI, 
nd  Mg.  B.  B.  infusible.  Heated  with  solution  of  cobalt  gives  a  deep  blue  color  (Am.  J. 
;ci.,  IL  xlvii.  428. 

422.  RefUmneUU.  A  name  given  by  A.  H.  Church  (Jour.  Chem.  Soc .  11.  viii.  1  GO)  to  a 
lassive  grayish-gieen  agalmatolite-like  mineral  from  Restormel  Mine  In  Cornwall.  H.  =2. 
.  =2-58.  Mean  results  of  analysis  gave  Si  45*66,  Xl  3510,  t'e  1  11,  Mg  0^5,  fe  2*30,  Na 
•39,  It  11  -68=101  *09.  This  composition  is  near  that  given  by  Lehunt  and  Blythe  for  killi- 
ite  (anaL  29  and  30,  under  pinite,  p.  481).  Church  does  not  consider  the  mineral  worthy  to 
ink  as  a  distinct  species,  but  speaks  of  it  as  an  ^^  immature  kaolinite." 

261  A.  BoEPPERiTB.  Iron,  manganese,  zinc,  chrysolite.  W,  T,  Boepp&r,  Am.  J.  Set, 
[.  1.  35.    Boepperite,  O.  J.  Brush. 

Orthorhombic,  observed  planes  >-2,  »-i,  1-i,  i-i,  1-i,  1-4,  0,  2-2.  »-2  a  *-2  (over  lA)  130',  t-l 
«-2  =  115*'  1-4  A  1-1=77".  Cleavage  in  three  directions  rectangular,  0  and  »-i  eminent, 
i  Bplinteiy.  H.  =6*5—6.  G.  =3*95—4*08.  Lustre  on  cleavage  planes  vitreous  to  sub- 
lamantine.  Color  dark-green  to  black,  mottled.  In  thin  splinters  translucent  and  pale- 
}lIow  color.  Streak  yellow  to  reddish-gray.  Slightly  magnetic.  Composition :  fl*  Si.  ft 
fe,  Mn,  Zn  and  Mg.     Analyses  1.  2.  3.,  W.  T.  Roepper  (L  a) : 

Si  fe  Mn  2n  Mg       Insol.* 

1.  Cryst.       30*76        33*78        16  25        10*96        7*60        =99*35 

2.  Cryst.  5    30*23        3552        16*91        10  68        5*63  1*04=100.01 

8.  Mass.  }    80*54       34*78        17*74         9*48        609         2*02=100-65  ' 

♦  Spinel, 

B.  B.  fuses  with  difficulty  on  the  thin  edges  to  a  black  slag.    With  the  fluxes  reacts  for 
m,  manganese,  and  silica ;  on  charcoal  wi&  soda  gives  a  zinc  coating.     Gelatinises  with 
Ids  readily  and  completely,  leaving  sometimes  a  bright-green  residue  of  spinel 
Oecnxs  at  Stirling  Hill,  Sussex  Co.,  N.  J.,  with  willemite,  franklinite,  jeffersonite,  and 
inel ;    also  found  at  Franklin  Furnace  with  gahnite.  ^^.^.^^^  ^^ ^OOQ IC 
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393  A.  lieumU.  A  namo  given  by  K  v.  Fritzscfa  to  a  zeolitio  minenil  from  Sankorin. 
According  to  Hessenbeig  (hifi  Min.  Notizen,  No.  9,  p.  22)  it  is  orthorhombic  with  the  axid 
relation  for  the  brachydiagonal,  macrodiogonal,  and  vertical  axis.  0  4231  :  1  :  0*2866.  Ob- 
served  planes  /,  t-I,  l-i,  2-2.  Cleavage  brachydiagonal.  Lnstre  vitreous.  Colorless  to  whitiL 
Fusible  with  intumescence  to  a  blebby  enamel.  Gelatinizes  with  acids  more  readily  afta 
fusion  than  before.  The  solution  contains  lime  and  alkalies.  Hessenbeig  considera  it  pn^- 
able  that  reissite  is  identical  with  Breithanpt*s  species  monophane,  and  distinct  fio:- 
epistilbite. 

126.  Rimite.  A  name  given  by  Brauns  to  a  bismuth-tetrahedrite  from  Cremenz.  Es- 
fischthal  in  Wallis  Canton,  Switzerland.  It  has  a  conchoidal  fracture,  an  iron-black  color. 
black  streak,  and  greasy-metallic  lustre.  An  analysis  gave  S  29*10,  As  11*44,  Sb2'19.  B 
13  07,  Cu  37-52,  Ag  0  04,  Fe6'51,  Co  130=101*07.  Found  associatad  with  cbalcopyrii.: 
It  is  worked  as  an  ore  of  bismuth.  The  composition  places  it  near  annivite,  p.  l(kS.  iT 
Petersen  in  Jahrb.  Min.,  1870,  590). 

The  name  Rionite  was  used  formerly  for  a  supposed  selenid  of  zinc,  described  by  Del  Rio. 
and  RioUts  for  a  supposed  selenid  of  silver  as  well  as  the  preceding,  but  both  names  hart 
been  dropped  from  the  science,  the  material  on  which  they  were  founded  being  onlj  a 
mixture. 

807  A.  RosTHORNiTE.     H.  Ilufer,  Jahrb.  Min.,  1871,  p.  561. 

In  lenticular  masses  in  cool.  G.  =1*076.  Lustre  greasy.  Color  brown,  with  gaznet-red 
reflections :  in  thin  splinters  wine-yellow.  Composition  :  694  H40  O.  Analysis  by  Mittert^- 
ger  (1.  c): 

C  H  O 

}    84*42  1101  4*57=100*00 

At  96**C.  commences  to  melt  to  a  viscous  b^o^vnish-^ed  mass,  which  at  100"  gives  oif  bub- 
bles and  at  205°  white  fumes,  heated  to  225^  the  evolution  of  g^  ceases,  leaving  a  thin  dark 
purplish-red  tiuid  Insoluble  in  dilute  nitric  acid  as  also  in  potash  or  alcohol.  Slightly  sola* 
ble  in  warm  ether  and  entirely  so  in  warm  oil  of  turpentine.  Completely  soluble  in  benzoic 
at  ordinary  temperatures.  From  Sonnberge,  Carinthia.  Resembles  jaulingite  in  physicaJ ' 
characters,  while  it  is  near  euosmite  in  chemical  composition. 

499.  Sarcopside.     Sarkopaid,  M.  Weh»ky,  ZS.  G.  Ges.,  xx.  245,  1868.  j 

Monoclinic  ?  occurring  in  irregular  ellipsoids,  sometimes  in  distoirted  six-sided  platea  I 
H.  =  4.     G.  =  o  "692 — 3  •7  30.     Lustre  glistening  to  silky  and  greasy.     Color,  on  fresh  surface, 

flesh-red  to  lavender-blue.     Translucent  in  thin  splinters.     Streak  straw-yellow,  some  graina 

give  a  green  color.     Composition  :  4  ft'  P  +  (R  Fl  +  fi  li)  Websky  : 

P  Fe  te  iSin  Ca  ft  Fl 

}    84-73        8  83        30-53        20*57        8-40        (1*64)        undet 

In  the  closed  tube  gives  water  which  reacts  for  fluorine,  turns  dark  brown  and  assumes  a 
sub-metallic  lustre.  Fuses  very  easily,  may  be  melted  to  a  bead  on  platinum  wire,  and  this  im- 
parts a  blue-green  color  to  the  outer  flame.  With  the  fluxes  reacts  for  iron  and  manganese, 
and  fused  with  bi-sulphate  of  potash  in  a  closed  tube  reacts  for  fluorine,  coloring  brazil-wood 
paper  and  etching  the  tube.     Soluble  in  dilute  muriatic  and  sulphuric  acids. 

Occurs  with  vivianite  and  hureaulite  in  a  granite  vein  on  a  ridg^e  between  Michelsdorf  and 
the  valley  of  the  Milhlbach  in  Silesia.  This  mineral  corresponds  so  closely  to  triplite  (p.  h^i 
in  chemical  composition  and  pyrognostio  characters,  as  also  in  density  and  hardneas,  as  U 
make  it  exceedingly  probable  that  it  may  be  a  variety  of  that  species. 

163  B.  Sellaitb.    Straver.  Atti  della  R.  Aooad.  di  Torino,  iv.  1868,  35. 

Tetragonal,  /on  1=123'  30^^,  i-t  on  »-3  161°  84'.  Cleavage  parallel  to  / and  i-t  perfect 
H.  =5.  G.  =2-972.  Lustre  vitreous.  Fracture  conchoidal.  Colorless.  Transparent.  Cora 
position  :  MgFl  ?  In  small  fragments  melts  in  the  flame  of  a  candle  with  intumesoeoce. 
Insoluble  in  water,  also  in  acids,  except  concentrated  sulphuric  acid,  with  this  it  eTohe^ 
ttuohydric  acid.  The  sulphuric  solution  gfave  39-64  pr.  ot  of  magnesia,  which  with  the  other 
chemical  and  physical  propsrties  of  the  mineral  leads  Strilver  to  consider  the  mineral  a  flaorio 
•f  magnesium  analogous  to  fluorite  in  composition. 

Found  with  anhydrite  at  Geibroula  in  Piedmont. 

669  A.  SiMONYTTE.     G.  Tifo/iermak,  Ber.  Ak.  Wien,  November  Heft,  1869, 
Monoclinic.   Ratio  of  orthodiagonal,  (dinodiagonal,  and  vertical  axis  1  :  0*7453  *  0*5041 ;  ib 
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dination  of  axiB=0=101*  2^.  Obeerved  planes  J,  0,  »-2, 1, 1-t.  Ja  J=105'  15',  Oa1^=146* 
W,  Oa1=143' 5',  Ja  1-2=160" 34'.  OrystalB minute.  Also niaasive.  H.  =2-5.  G.  =2244. 
Color  of  the  massiTe  mineral  blnish-green  to  reddish-yellow.  The  crystals  sometimes  oolor- 
leas  and  transparent.  Taste  faint,  saline,  and  bitter.  Unaltered  on  exposure  to  the  air. 
Analysis :  G.  Tschermak  (1.  o.) : 

3  %  ^a  d 

4717  12-66  18-86  21  •82=100-50 

Thisyields  the  oxygen  latio  for  iGt :  S  :  fi,  1  :  8  :  2  or  iGt  S+  2lG[,  the  same  as  the  formula 
given  for  Bloedite  (p.  643),  which  mineral  it  also  resembles  in  ciystalline  form.  Tsohermak 
remarks  that  simonyite  differs  from  bloadite  i!i  not  effloresoing  on  exposure  to  air,  and  losing 
only  a  portion  of  its  water  (4*90  pr.  ot.)  on  being  heated  for  two  hours  in  a  water-bath. 
Occurs  at  Hallstadt. 

A  mineral  of  the  same  composition  and  form,  likewise  unalterable  in  air,  found  at  Stass- 
fnrth,  has  been  referred  by  Grotii  and  Hintse  to  bloBdite,  these  authors  assuming  that  the 
efflorescence  of  blcedita,  noticed  by  earlier  observers,  was  due  to  mixture  with  some  efflo- 
rescent salt.     ZS.  G.  Ges.  1871,  870. 

SCHriotriargmtiU,  SUbioTieoMrgenUte^  see  Dyscrasite. 

696  A-  SussKxrrE.     Q,  J,  Brushy  Am.  J.  SoL,  II.  xlvi  140,  240,  1868. 
In  fibrous  seams  or  veins.     H.=3.     G.=3'42.     Lustre  silky  to  pearly.    Color  white  with 
a  tinge  of  pink  or  yellow.     Tnmsluoent 

Composition:  (Mn,  %)•  B  +  H  or  (|  (Mn,  %)+4  fl)"  B.    Analysis:  G.  J.  Brush  (I  o.)  : 

B  dn  %  £[ 

81-80  4010  17-03  959=98 -61 

In  the  closed  tube  darkens  in  color  and  yields  neutral  water.  If  turmeric  paper  is  mois* 
tened  with  this  water,  and  then  with  dilute  muriatic  acid,  it  assumes  a  red  color  (boric  acid). 
In  the  forceps  fuses  in  the  flame  of  a  candle  (F=2),  and  B.  B.  in  O.  F.  yields  a  black  ciys- 
talline mass,  coloring  the  flame  intensely  yellowish-green.  With  the  fluxes  reacts  for  man- 
ganese.    Soluble  in  chlorhydric  acid. 

Found  on  Mine  Hill,  FraokUn  Furnace,  Sussex  Co.,  N.  J.,  associated  with  franklinite, 
zincite,  willemite,  and  other  manganese  and  zinc  minerals.  This  species  approaches  in  com- 
position the  mineral  szaibelyite. 

Tai.costtb.  (?.  JI.  F.  Uhieh,  Contributions  to  the  Mineralogy  of  Victoria,  Melbourne, 
1870  (pamphlet  of  32  pp.  8vo.). 

In  thin  seams  and  threads  with  scaly  structure,  the  scales  apparently  rhombic  plates.  H. 
=  1—2.  G.=2-46— 2-5.  Lustre  pearly.  Color  silver- white,  faint  greenish,  or  yellowish. 
Scales  flexible  but  not  elastic    Resembles  talc.    Analyses  1.  2  by  C.  Kewbery  (1.  c.) : 

§i  Xl  .  ^  te  %  i^Ta  A 

1.  4901         4510  tr.  tr.  tr.  .  tr.  4-98=99-09 

2.  49-07         46-96  tr.  tr.  tr.  ^  tr.  373=99-76 

The  oxygen  ratio  of  anal.  1  for  t^,  %1,  Si  is  1  :  6  :  6.     This  mineral  is  perhaps  related  to 
lel'wynite,  with  which  it  occurs,  and  also  to  westanite  (described  in  this  appendix). 
Obs.     From  Mount  Ida  near  Heathcote,  Victoria. 

TeOunoumuthsUber.     (7.  Rammdaberg,  ZS.  G.  Ges.,  xxi  81. 

Granular.  G.  =7*803.  Lustre  ^metallic.  Color  gray,  tarnished.  Cuts  with  a  knife,  but 
ixiffiGiently  brittle  to  be  readily  pulverized.     Composition :  analysis  by  Bammelsberg,  1.  a  : 

S  Te  Bi  Ag  Cu 

8-82  2410  48-50  28-36  tr.  =99-27 

JBLammelsberg  gives  the  relation  of  S  :  Ag  :  Bi :  Te  as  1  :  208  :  2-24  :  18,  but  thinks  It 
tkAy  be  more  correctly  expressed  by  1  :  2  :  2  :  2,  as  the  bismuth  obtained  was  not  free  from 
ellurium,  and  the  formula  of  this  new  tellurium  mineral  may  then  be  written  Ag*  S  + 
^i^  Te^  or  Ag^  S  +  2  Bi  Te  ?.  He  also  questions  whether  the  mineral  may  not  be  a  mix> 
nx'e  of  argentite  and  tellurid  of  bismuth,  or  of  native  silver  and  sulphotellurid  of  bismuth, 
nzi'  finds  nothing  in  the  physical  properties  of  the  mineral  to  indicate  a  mixture. 

Oba,     From  Sierra  de  Tapalpa,  Mexico. 
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817  A.  TRraxBBiTB.  O,  Tiehermak,  J.  pr.  Ohem.,  n.  it  258,  and  Jafazbi  O.  Seidii., 
1870,  XX.  279. 

Gompaot  and  amozphons.    H.=l-5— 2.     G.=1'025.    Lustre  grea^.    Color  fajacni&-nd 

to  oheetnnt-brown.     Transparent  to  tranalTLoeat.    AnalysiB,  1.  Hlasiwets  (L  c) ;  2.  liieds 
wiedzki,  Jahrb.  Min.,  1871,  641 : 

0  H  S  O  Ash 

1.  Caipano       81  1  11*2  4*7  8-0  Non«=100 

2.  Gams  819  10-9  41  81  =990  i 

Fa6e8atl68° — ISO^'C,  at  ahigtier  temperature  gives  off  choking  fomes.  Xnaoliible  in 
water,  and  only  slightly  in  alcohol  and  ether.     Soluble  in  hot  benzole. 

Occurs  in  large  compact  masses  in  brown  coal  at  Gari^no  near  Albonainlstria;  alsofoiuid 
at  Grams  near  Hieflau  in  Styria.    Resembles  in  composition  the  tasmanite  of  Church  (p.  746). 

673  B.  TbOoebite.    A.  Wmbach,  Jahrb.  Min.,  1871,  870. 

Monodinic,  in  thin  tabular  crystals.  Cleavage  perfect,  parallel  to  the  broad  tabular  ^ine. 
G.=8*3.  Lustre  on  the  cleavage-plane  pearly.  Color  lemon-yellow.  Composition,  ^*  A«' 
4-  20  fi  (Wmckler).  No  analysis  is  given.  Occurs  with  walpurgite  and  other  uranium  min- 
erals at  the  Weisser  Hirsch  Mine  in  Neustadtel  near  Schneeberg,  Saxony. 

UBANOTiii.    B,  Borieky,  Jahrb.  Min,,  1870,  780. 

Orthorhombic,  in  adcular  crystals.  Occurring  form  J,  f4,  m-i  /  angle  of  prism  /  ab<ni 
164"  (Zepharovioh).  In  radiated  or  stellated  groups.  Cleavage  probably  basia  G.  =3  "9695. 
Color  lemon-yellow.    Streak  lighter.     The  mean  of  three  analyses  gave  Boricky : 

'^i  ^  SlS'e  Oa  P  fi 

13-78  66-75  "oS"  6-27  045         12-67=99-43 

Giving  a  composition  near  that  of  uranophane  (p.  805).    It  also  resembles  it  in  GEystalliDe 
form,  the  angle  of  prism  /of  uranophane  146°,  giving  162''  for  the  prism  i-2. 
B.  B.  turns  black.     Soluble  in  warm  muriatic  acid  with  separation  of  flocky  silica. 
Found  with  fluorite,  uranito,  and  quartz  at  Wolsendorf ,  Bavaria. 

622  B.    Yanadiolite.     Hermann,  J.  pr.  Chem.,  II.  i  445. 

Form  not  determined.  Occurs  in  small  ciystals,  partly  in  dmse&  Color  dark-green, 
almost  black,  in  small  fragments  dork  emerald-green.  Streak  grayish-green.  Lustre  vitre- 
ous, brilliant.     G.=8'96.     Analysis  gave 


Si 

& 

te 

u 

Mg 

? 

1501 

110 

1-40 

34-43 

2-61 

44-85=100.00 

which  Hermann  considers  as  representing  a  compound  of  three  atoms  of  augite,  and  one  of 
subvanadate  of  lime.  He  gives  for  this  the  formula  3Jt  Si-I-Ca*  (V0*-{-2VO^).  B.  B.  fusa 
to  a  black  slag  with  cauliflower-like  intumescences.  With  salt  of  phosphorus  gives  a  daik- 
g^en  bead,  and  a  silica  skeleton.  Decomposed  on  fusion  with  a  mixture  of  carbonate  of 
soda  and  nitre.  From  Sliidanka  near  Lake  Baikal  associated  with  lavrofflte. — A  substance 
containing  as  this  does  over  70  per  cent,  of  a  vanadate,  with  the  balance  a  silicate  corre- 
sponding to  augito  can  scarcely  be  looked  upon  as  a  homogeneous  simple  mineral.  It  is  heie 
classed  with  the  vanadates. 

673  A.    Walpurgitb.    Walpurgin,  A.  WeisbacK,  Jahrb.  Min.,  1871,  870. 

Monoolinio,  in  thin  scaly  crystals.  G.  =5 -8.  Lustre  adamantine  to  greasy.  Color  pome- 
granato  and  wax-yellow.  Composition  fi*  As4-5fi  in  which  fi=^  Si-f  \  6  (Winckler).  No 
analysis  is  given.  Occurs  with  trogerito  and  other  uranium  ores  at  the  Weisser  Hirsch  Mine 
in  Neustadtel  near  Schneeberg,  Saxony. 

323  A.  Westanitb.  G.  W.  Blamstrand,  (Ef.  Ak.  Stockh,,  1868,  p.  197,  in  J.  pr.  Ch., 
Bv.  341. 

In  radiated  crystalline  masses,  sometimes  in  prismatic  crystals.  H.=2-5.  CkAor  bxick 
red.    An  analysis  gave : 

Si  XI  P  f  e  ft 

(42-53)        5114  115  101  417=100-00 


42-91  51-92  1*56 
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This  composLidaii  is  near  wSrthite,  a  liydrous  flln^ilite,  but  it  diif en  from  that  mineial  in 
inferior  hardness. 
B.  B.  svrellB  up ;  infusible  and  tnzns  white.    Not  acted  upon  hy  adds. 
Associated  with  pyrophjllite  at  Westana,  Sweden. 

601  A.  WmKWOBTHiTB.    K  BoWj  PhU.  Mag.,  April,  1871. 

In  imbedded  nodules,  dystalline  on  fracture.  Glistening.  Colorless  to  white.  Tiami* 
lucent.     H.=2— 3.    Composition:  analyses  1.  2.,  H.  How,  1.  o. : 

gi  B  3         Oa  :a 

1.  8-31         (1018)       86  10       81-66  18-80=100 

2.  4-98         (14-37)        81-61        8114  1800=100 

In  the  dosed  tube  gives  water.  B.  B.,  decrepitates  and  fuses  readily  to  a  dear  bead, 
coloring  the  flame  green ;  on  continued  blowing  froths,  becomes  opaque  and  no  longer  shows 
the  green  coloration. 

Found  in  ^psum  at  Winkworth,  Noya  Scotia.  How  considers  No.  1  to  be  represented  by 
11  Ca.  ISi,  9S,  3B  and  20^,  while  No.  2  is  the  same  with  substitution  of  8S  and  4S.  He 
snggests  that  the  mineral  is  intermediate  between  sdenite  and  howlite.  May  it  not  be  a 
mixture? 

92  A.    WoLFAGHTTB.    F.  Sondberger^  Jahrb.  Min.,  1869,  818. 

T.  Petersen,  Pogj?-  Ann,  cxxxrii  897.  Orthorhombic,  in  small  crystals  coating  niccolite 
Observed  planes /,  m-f.  H.=5-5.  G.  =6.372.  Lustre  metallic.  Color  silver-white  to  tin- 
white.     Streak  black.     Analysis  by  Petersen  (La): 

S  As  Sb  Pb  Ag  Fe  Ni  Co,  Cu,  Zn 


14-43  38-46  1317  1-32  012  8*71  29-53  traces=100.74 

The  lead  and  sUver  were  belieyed  to  be  due  to  a  small  amount  of  intermingled  galena  and 
dyscraaite.  The  results  give  the  formula  Ni  S*+Ni  (As  Sb)'  exactly  the  same  as  given  for 
the  isometric  coiynite  (p.  74),  showing  this  compound  to  be  dimorphous.  Cprynite  has  a 
lower  density  (5-95 — 6-03)  and  less  hardness  (4-5 — 5.).  The  pyrognostic  characters  are  the 
same  for  both  minerals  and  both  are  soluble  in  nitric  add.     From  Wolfach  in  Baden. 

830  B.   WdOongongiU.     B,  SUiman,  Am,  J.  ScL,  II.  xlviu.  85. 

This  name  has  been  given  provisionally  to  a  hydro-carbon  from  New  South  Wales.  *  Occurs 
in  cubical  blocks,  without  lamination.  Fracture  broad  conchoidal.  Color  grreenish  to  brown- 
ish-black. Lustre  resinous.  Translucent  in  thin  shavings,  showing  under  the  microscope 
an  amber-yellow  light. 

Alone  in  the  tube  does  not  melt  but  decrepitates  and  gives  off  oil  and  gas.  Ignites  readily 
and  yields,  when  heated  out  of  access  of  air,  82*5  volatile  matter,  coke  6*5,  and  when  burned 
110  per  cent  of  ash.  Insoluble  in  ether  and  benzole,  but  slightly  acted  upon  by  bi-sulphid 
of  carbon. 

660  A.  Zbphaboyichite.    E.  Borkky,  Sitzb.  Ak.  Wien,  lix.  593,  1869. 
ChystaUine  to  compact,  horn-like  in  aspect.    H.  =5*5.     G.  =2*87.     Color  greenish,  yellow 
ieh  or  grayish-white.     Translucent.    Fracture  conchoidal.     Composition : 

3Pe 

0-85 

Nos.  1  and  2  contained  intermingled  wavellite,  and  No.  3  an  earthy  gibbsite.  Boricky 
thinks  the  analyses  prove  the  mineral  to  be  essentially  a  phosphate  having  the  formula  ^1 
r  4-  6^,  and  that  in  analysis  2  this  phosphate  is  mixed  with  iV  of  wavellite,  while  in  J^o. 
3  is  associated  witii  -f^  of  gibbsite  and  ^^  of  tribasic  phosphate  of  lime.  The  formula  i^l  F  + 
6tt  differs  from  Callainite  (p.  572)  only  in  containing  1  atom  more  of  water,  and  analysis  2, 
ifter  deduction  of  the  6-04  of  quartz,  gives  P  40*28,  %1  30'57,  Ca  0*58, 1^  28-56,  a  result 
^Mch  approadies  tiie  figures  given  by  Damour  in  lus  analysis  of  callainite. 

Occurs  in  sandstone  at  Trenic  in  Bohemia. 
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APPENDIX. 


3.  HTcUb  en  a  few  pr&naiuXp  deKribed  ipedet. 


198.  Brodkite,  A.  Scfazanf  axmounces  that  bis  recent  ciyBtaUographic  stadies  haTe  pcoved 
brookite  to  be  monoolinic  and  iaomorphouB  with  wolframite  (Jahrb.  Min.,  1871, 163). 

636.  Caiedanite,  Schranf  has  found  this  species  to  be  monodinio  in  oryBtallizatioiL  He 
makes  aAm=lS2°  82',  and  a  A 6=90''  d(K,  a,  m,  c,  being  the  planes  so  lettered  in  Miller'e 
Mineralogy,  and  corresponding,  a  to  •-{,  m  to  /,  and  c  to  0,  in.  this  work.  (Jahrfo.  Mm., 
1871,  374.) 

JS^henU,  see  Lesleyite  below. 

24.  Diamond.  P^  y.  Jeremejew  has  discovered  minute  crystals  of  diamonds  irregnlarlj 
distributed  through  plates  of  xanthophyllite  from  the  S^hischimskian  Mountains  near  Slat- 
oust.  They  are  readily  recognized  when  magnified  80  diameters,  and  with  200  diametea 
their  crystalline  form  is  seen  to  be  that  of  the  hexa-tetrahedron3-^  combined  with  the  tetra- 
hedron, the  first  four  being  distinctly  convex,  while  the  tetrahednd  plane  is  flat  (like  fig.  59 
p.  21,  except  that  there  are  also  small  flat  tetrahedral  planes).  Most  of  the  crystals  are 
colorless.  They  are  symmetrically  disposed  in  their  matrix,  their  trigonal  intermediate  axet 
being  vertical  to  the  foliation  of  the  xanthophyllite.  The  green  plates  of  this  mineral,  near- 
est the  rounded  masses  of  the  talcose  slate  and  serpentine  enclose  unusually  laige  numbeia 
of  them  and  they  are  likewise  found  in  the  two  rocks  themselves.  Jahrb.  Min.,  1871,  p. 
275  in  Am.  J.  Sd.,  III.  iii  57. 

Ledeyite.  The  mineral  named  lesleyite  by  I.  Lea  (see  p.  800)  has  been  analyzed  by  S.  P. 
Sharpies  (Am.  J.  Sci.,  II.  xlvii  319)  and  J.  L.  Smith  (ib.  xlviii.  254).  Sharpies  examined 
two  varieties,  one  white  (anaL  1),  and  the  other  red  (anal  3).  Smith  analj^ed  the  white 
mineral  (anal.  2). 
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4-80=99.91 

997 

6-71=99.79 

0-45 

The  analysis  of  the  red  variety  was  made  under  Sharples^s  direction  by  G.  W.  Roepper.  It  l« 
an  entirely  different  substance  from  the  white  mineral,  and  was  properly  referred  to  pinite 
by  Shai^les. 

Smith  compares  the  composition  of  the  white  variety  with  that  of  his  ephesite  (see  Min., 
p.  507)  of  which  he  gives  the  following  new  analysis. 

Si  *1  Ca  ^a  fi:  tt 

Ephesite  30-70  5507  255  552  1-10  4*91=100.45 

There  is  also  a  very  close  correspondence  in  the  physical  as  well  as  in  the  chemical  charae- 
ters  of  the  two  minerals,  and  they  are  evidently  closely  related.  Lesleyite  is  found  associ- 
ated with  diaspore  and  both  minerals  have  a  peculiarity  in  regard  to  their  hardness  that 
suggests  a  want  of  homogeneity.  They  are  easily  scratched  with  a  knife,  but  they  both 
contain  particles  which  scratch  topaz.  Under  the  magnifier  they  both  present  glistening 
scales  which  are  soft  and  apparently  micaceous.  It  is  evident  that  the  minerals  aie  mix- 
tures of  corundum  and  probably  diaspore  with  a  mica  similar  to  the  damourite  found  at 
the  lesleyite  locality ;  and  that  the  f olL^ted  soft  mineral  is  damourite  or  a  hydrous  mica 
near  that  species. 

Patiersonite.  This  substance,  classed  temporarily  under  the  mica  group  in  the  supplement 
to  this  mineralogy  (p.  801),  has  been  analyzed  by  S  P.  Sharpies  with  the  followinij:  resnlta 
(Am.  J.  Sci,  n.  xlvii  309). 

Si  Pe  Xl  Wg         :5raLi  tt  ft 

30-20  14-88  20-55  1*28  tr  11-35  11-73=89.99 

The  potash  is  stated  to  have  been  determined  by  the  difference  (loss),  but  the  analysis 
foots  up,  exclusive  of  the  potash,  only  78*64  leaving  21*36  for  potash  instead  of  11*35.  Thia 
large  error  runs  through  the  calculated  oxygen  ratios,  and  hence  is  not  typographicaL  Is 
view  of  it,  the  analysis  leads  to  no  satisfactory  conclusion.  The  i>ercentage8  of  aUica,  iron, 
alumina  and  water  are  very  near  those  of  prochlorite. 
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463.  SdtMfniU.  TJlrich  now  Tegardfl  this  apeoiea  as  belonging  to  fhe  pMU  tnowa  (Con* 
trib.  Mm.  Victoim,  p.  24). 

98.  Bjfloanite.  Schrauf  a  recent  orystallographio  reseazchea  makes  this  species  ortho« 
rliombic  in  cxystallization.  He  says  that  he  has  observed  the  twins  described  by  Koksoharof ; 
and.  that  the  ang^Les  and  planes  are  given  z^htly  by  Miller :  and  that  he  has  observed  17 
new  planes.    (Jahrb.  Min.,  1871,  894.) 

TridymUe,  This  new  variety  of  sOioio  acid,  discovered  by  v.  Bath  (p.  805,  this  Min.) 
in  Mexican  porphyry,  has  been  f  onnd  in  many  localities  in  Europe ;  it  is  especially  well  charac- 
terized in  the  trachyte  of  Drachenf els  and  in  the  orthodase-porphyzy  of  Waldbockelheim. 

610.  WdframUe.  Bes  Cloiseanz  has  shown  that  this  spedes  is  monoclinio  in^ozyBtalli- 
utian.    0.  B.  Ixix.  868. 
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PREFATORY  NOTE. 


Tnis  Second  Ap|^dix  to  Dana^s  Mineralogy,  prepared  with  the*  oo-operation  of  the 
author,  is  designed  to  make  the  work  complete  up  to  January,  1876. 

It  indndee  deacriptions  of  all  species  announced  as  new  within  the  "patit  seven  years,  with 
the  exception  of  thoae  contained  in  Appendix  L ,  prepared  by  Prol  Brush.  The  names  of 
the  latter  are,  however,  also  included,  with  such  new  facts  in  regard  to  them  as  have  been 
brought  out  since  1872. 

In  addition,  references  are  given  under  the  name  of  each  species  to  all  important  artldea 
relating  to  it  that  have  appeared  since  the  publication  of  the  Mineralogy  early  in  1868.  On 
account  of  the  limited  space  and  time  at  command,  the  work,  in  this  latter  respect,  is,  how- 
ever, little  more  than  an  index,  yet  the  attempt  has  been  made  to  indicate  so  far  as  possible 
the  character  of  each  article — i .  e. ,  whether  it  contains  a  description  of  crystals  {ery§t. ),  or 
an  analysis  (anal ),  or  a  discussion  of  the  chemical  composition  {coTnp,).  Whenever  new 
facts  of  special  importance  have  been  made  known  in  regard  to  any  species,  this  is  noted  at 
somewhat  greater  length. 

An  alphabetical  arrangement  has  been  adopted  for  convenience  of  reference.  A  list  of 
the  more  important  of  recent  mineralogical  works  is  added,  and  also  the  titles  of  some  me- 
moirs which,  owing  to  their  general  character,  seemed  to  require  a  special  mention. 

For  the  explanation  of  abbreviations^  sec  Dana^s  Min.,  pp.  xxxv.-xlv.  The  black-faced 
figures,  prefixed  to  names  of  new  species,  are  intended  to  indicate  their  position  as  arranged 
m  the  classiflcation  adopted  in  the  Mineralogy :  it  is  not  to  be  understood  that  these  speciea 
are  necessarily  varieties  of  those  near  which  they  are  thus  made  to  stand. 

New  Hayek,  March,  1876. 
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LIST  OF  NEW  SPECIES. 


1.   Native  Elements, 


Songsbezgite . 


89 


2.    Sulphide,  ArseniclH^  etc. 


Arite 4 

ArsenoteUarite 5 

Chalcopyrrhotite 11 

Famatinite 20 

Frenzelite 22 

Guadalcazonte 25 

Heniyite 27 


Horbachite 28 

LiyingBtonite 85 

Luzonite  (Enargfite) 35 

Oldhamite 42 

Schirmerite 60 

Spathiopyrite 52 

Valleriite 58 


8.    Chhrids,  etc 

Bordosite 8  1  Erythrosiderite. 

Chlorocalcite. 11     Tocomalite 


19 
66 


4.    Oxyds. 


Aftmozute 5 

Delaf oBsite  (Melaconite) 16 

Heterogenite 27 

Hydrargyrite 8 


Hydrocuprite ^ 

Magnochromite  (Chromite) 36 

Meymacite 88 


Agricolite 1 

Ardennite  (Dewalquite) 4 

Manganophyllite 37 

Maskelynite 37 


5.   Anhydrous  SiUcates. 

Microsommite 89 

Trautwinite 56 

Tschermakite 57 

Victorite  (Enstatite) 18 


6.   Hydrous  Silicates, 


Allopbifce 2 

Cbalcomorphite 11 

Cosaaite  (Paragonite) 63 

Cnlaageeite  (near  Jefferisite) 30 

Dudleyite 17 

Foresite 22 

Gamierite 23 

Srochauite 25 

Hallitc 26 

HygropbUito 29 

Kerrite 31 


Limbacbite 84 

Maconite 36 

Nefidieffite 41 

Rauite 47 

Eesanite 48 

Seebachite  (Heracbelite) 50 

Sterlingite  (Damonrite)  15 

Strigovite 53 

Vaalite 58 

Willcoxite 61 

Zoblitzite 84 


Koppite 


7.    Tontalntes^  Cohimbates,, 
32  I  Noblite  (near  Samarskite) 41 
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LUT  OF  NEW  SPECIBB. 

8.   Phc$phate»y  Anenateiy  eU, 


Hebronite 27 

Kjerulfine 31 

Korarf veite  (near  Monazite) 82 

Miriquidite 40 

Khagite 48 

Ei  votite 48 


Stibioferrite 53 

Uronospinite. 58 

Vewtelyito 59 

Wapplerite 60 

Winklerite 61 

Zeanerite 62 


Ltidwigite. 


9.    Borate$. 
.    35  i  Prioeite 45 


10.    Tungstates,    Varuidates^  etc 
OupTotangBtite 14  |  Uranosphierite. 


57 


11.   Sulphates,  etc. 


Bartholomite 6 

Gupromagnesite 14 

Dolerophanite 17 

Ettringite 19 

Guanovulite 64 


Hydrocjanite 29 

Maxite  (LeadhUlite) 38 

Nitroglauberite 41 

Syngeoite  (Kalaszite) 54 


12. 


Dawflonite. 


Carbonates. 

16  I  Schrockeiingite 50 


13.    Carho-hydragen  Compounds. 


Aragotite 4 

Bombiccite 8 

Byerite 9 


Siegbuigite , 51 

Wheelerit6 ' 60 


The  following  list  indades  additional  names  recently  introdooed  into  the  ndenoe.  Tber 
belong  in  part  to  previously  described  species,  and  in  part  to  species  which,  in  oonaeqnenc« 
of  imperfect  descriptions,  cannot  be  definitely  classified. 

Aemgite,  Arsenatibite,  Bieirosite,  Cacheutaite,  Campbellite,  Carbonyttrine,  CerboUte. 
Cbalcomiclite.  Cbalypite,  Clarite,  Corkite,  Cryoconite,  Cuproapatite,  Cuprovanadite,  Danbe- 
rite,  Dernbachite,  Ferrotungsten,  Glancespar,  Glasbachite,  Eohlerite,  Mariposite,  Milanite. 
Heerschaluminite,  Pealite,  Plumbocuprite,  Plumbiodite,  Pyrichrolite,  Pyritolamprite,  Bho- 
dite,  Scocchite,  Simlaite,  Tapalpite,  Wachenrodite,  Xanthiosite,  Zirlite,  Zomochlorite. 

For  some  other  new  names  not  belonging  to  definite  minoral  Bpecies^  see  erpttaUitet^ 
p.  14,  mierolitesj  p.  39. 
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APPENDIX   II. 


Aaritr.     See  Arite. 

AcANTEiiTE,  Min.  p.  51. — ^Localities  in  Saxony,  Frenzel,  Min.  Lex.  Saohsen,  p.  3. 

AcnTAUAQDiTE,  Min.  p.  478. — DeRcription  of  crystals  and  analysis,  Hermann^  J.  pr.  Ch. 
av.,  104,  182,  1868.     Description,  Kokscharow,  Min.  RussL,  v.,  324. 

AcMiTR  and  Akoirite,  Min.  p.  228,  224. — Relation  to  pyroxene,  Tseliermaky  Tsch.  Min. 
litth.,  1871,33. 

AcTiNOLiTE,  Min.  p.  232. — Brewster,  K  Y.,  analysis,  Breidenbaugh,  Am.   J.   Sci.,  III., 
i.,  211,  1873. 

Adamite,  Min.  p.  565.— Cap  Garonne,  analysis  and  description,  Damaur^  C.  R.,  Ixrii., 
124;   Pisani,  0.  R.  1.  1001,  1870. 

Aerugite.  Adam,  Tablean  Min.,  1869,  p.  43.  A  doubtful  arsenate  of  nickel  (]?fi*  Xs) 
*om  Johanngeorgenstadt,  analyzed  by  Bergemann  (Dana  Min.  p.  648). 

Aeschynite,  Min.  p.  522, — anal. :  MarignaCy  Ann.  Ch.  Phys.,  IV.,  xiii.,  6,  1868;  Her- 
ann,  J.  pr.  Ch.  cv.,  105,  321  ;  liimmeUberg,  Pogg.,  cl.,  214,  1873. 

Agalmatolite,  Min,  p.  480. — China,  Kenngott,  Jahrb.  Min.  1870,  782. 

336  A.  Agricolite.  Frenzd,  Jahrb.  Min.,  1873,  791,  947  ;  1874,  686  ;  Breithaupt  (refer- 
ices  in  Dana's  Min.,  p.  391).  • 

Monoclinic  (Groth).  C=110^.  In  globular  or  semi-globular  forms,  with  radiated  or 
trous  structure.  Also  in  indistinct  groups  of  crystals.  Soft,  heavy,  brittle.  Color  hair- 
own  (Schneeberg);  colorless  to  wlue-yellow  (Johanngeorgenstadt).     Lustre  adamantine. 

Go jnposition  same  as  for  eulytite  (q.v.)  2  Di,  3  Si.     Analysis,  Frenzel,  1.  a 

Si  Bi  Pe 

16-67  81-82  0-90     =    99  39 

Occurs  at  Johanngeorgenstadt  on  quarz,  associated  with  bismuth,  cloanthite,  bismite ;  also 
the  mice  Neugliick,  Schneeberg. 

The  arscnwismnth  of  Breithaupt  has  until  now  been  included  with  eulytite,  but  the  inves* 
ati<^ns  of  Frenzel  and  Groth  show  that,  though  having  the  same  composition,  it  is  different 
crrystalline  form,  and  hence  is  a  distinct  species. 

^t^:bertite,  Min.  p.  753. — Probable  origin,  S.  F.  Peckham^  Am.  J.  Sci.  II.,  xlviii.,  362, 
\0. 

WI.BITB,  Min.  p.  348.— Saas,  cryst,  F.  Scharf.  Jahrb.  Min.,  1869,  342. 

Jfc.   Ootthard,  cryst.,  Ilcssenberg^  Min.  Not.  ix.,  40,  1870. 

flcdia,  Penn..  anal.,  Leed^,  Am.  J.  Sci.,  III.,  vi.,  25,  1873. 

i^rystallogm-phic  memoir,  with  full  list  of  planes,  Brezina,  Tsch.  Min.  Mittb.,  1873,  19. 

7ry«tallographic  memoir,  twinning  laws,  etc.,  v.  Rnth^  Pogg.  Ann.  Erg.,  BW.  v.,  425,  1870.* 

Crystals  implanted  in  orthoclase,  Scacchi,  Atti  Accad.  Napoli,  March  12,  1870. 

icbneeberg,  description  of  simple  crystals,  /.  Eumpf;   anal.,  Ludwig^  Tsch-Min.  Mitth*. 

1874,1)7,  176. 
^e  also  Feldspar. 
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2  APPENDIX  n. 

Allanite,  Min.  p.  385. — Schmiedefield,  Thuring^r  Wald  (Schwanse  Krux),  crjttL,  memoii^ 
new  forms,  Bauer,  Wfirtemberg.  Nat.  Jahresheft,  1872,  246. 
Vesuvius  (orthite),  cryst.,  v.  Hath,  Pogg.,  cxxxviii.,  492. 

Finland  (Erbo  and  Kyokslatt),  Wiik,  (Efv.  Finsk.  Vet  Soc,  Helsingfors,  xiiL,  75, 1870-71 
Composition  discussed.  Rammeltiberg^  ZS,  G.  Ges.,  xxiv.,  60,  1872. 
Greenland,  Fredrickshaab,  anal.,  Bdmrndnberg,  ZS.  G.  Ges.,  xxiy.,  60,  1872. 
Found  in  the  Bohmer  Wald,  near  Husinec,  Krejci,  Ber.  Bohm.  Ges.,  1873,  p.  860. 
Amherst  Co.,  Va.,  anal.,  /.  A.  CaheU,  Ch.  News,  1874,  p.  141. 

Allophane,  Min.  p.  419. — Dehm  (near  Limbuig),  Nassau,  anal.,  v.  Hath,  Pogg.,  cxUy., 
398,  1871. 
Northampton,  England,  nermann,  Q.  J.  G.  Soc.,  xxvii.,  234,  1871. 

448  A.  Allophite,  Websky,  ZS.  G.  Ges.,  xxy.,  399,  1873. 

In  dense,  micro-crjstaUine  masses,  on  fracture  dull,  and  easily  polished  to  a  greasy  lustre 
by  the  band.  H.  less  than  calcite.  G.  =  2*641  (Lefflcr).  Color,  pale  grayish-green.  In 
appearance  very  similar  to  pseudophite ;  distingruished  from  serpentine  by  its  inferior  hard- 
ness. 

Analysis  Leffler  (1.  c.). 

Si  XI  Pe  <?r  Mg  ft 

36-23  21-92  2*18  0  85  85'58  2-97   =  99-68 

Neglecting  the  water  Leffler  gives  the  formula  2  (Xl  Si)  +  8  (81^  Si).  If  the  water  be  reck- 
oned in  the  oxygen  ration  for  fl  :  fi  :  Si :  ft  =  5  :  4  :  6 J  :  1 ;  or  for  all  bases  (including  ^)  to 
silica  =  3:2.     The  water  goes  off  only  at  a  high  temperature. 

Occurs  at  Langenbielau,  Silesia ;  also  at  Beichenstein.  From  a  quarry  of  limestone  oc- 
curring in  the  gneiss. 

Altaite,  Min.  p.  44.— Bed  Cloud  Mine,  Colorado,  anal.,  Genth,  Am.  Phil,  Soa,  Philad.. 
xiv.,  225,  1874. 

Aluminitb,  Min.  p.  658.— Brighton,  J,  IloweU,  Rep.  Brit.  Assoc.,  1872,-  108.  ' 

Kuchelbad,  anal.,  Stolbe,  Ber.  BOhm.  Ges.,  Prag,  1873,  335.  | 

Alunogkn,  Min.  p.  649.— Iquique,  Peru,  anal.,  Fidd,  J.  Ch.  Soc.,  vii.,  259,  1869.  i 

Amaloam,  Min.  p.  13.— Chili,  anal.,  Domeyko,  2d  App.,  Min.  Chili,  p.  33,  1867.  i 

Amblyoonite,  Min.  p.  545.  —See  Montebrasite,  hebronite.  I 

Amblystegite,  v.  Rnth,  Pogg.,  cxxxViii.,  531,  1869.     Appendix  L,  p.  1. 

Ambbosine,  G.  U.  t>he}yard.     Appendix  I.,  p.  1. 

i 

Amphtbolk,  Min.  p.  232. — Crystal  of  unusual  habit,  Hfirtlingen,  Nassau,  Nie9.,  Jahrt 

Min.,  18C8,  53.  i 

Peru,  in  dioryte,  anal.,  AcJdardi,  Lettera  a  Carlo  Regnoli,  p.  11.  Pisa,  1870. 

Group  of  minerals,  microRcopically  distinguished,  l\cJiermak.  Ber.  Ak.  Wien,  Ix.,  pi  5, 1869; 

relations  to  minerals  of  the  pyroxene  family.    Tsch.  Min.  Mitth.,  1871,  38. 
With  augite,  at  Vesuvius,  anal.,  v.  HntJi,  Pogg.  Erg.,  vi.,  229,  18r3.     Formed  by  sublima-' 

tion  at  Vesuvius,  Sracchi.,  Atti  Accad.  Sci.  Napoli,  Sept.  14,  1872.  i 

Greenland,  anal.,  Janorsky,  Ber.  Chem.  Ges.,  Berlin,  1873,  1232. 

South  Sherbrooke.  Canada,  anal.,  Hntrington.  Geol.  Survey,  Canada,  1874,  201,  | 

Altered  to  serpentine,  Brewster,  N.  Y.,  J.  D.  Dana,  Am.  J.  Sci.  IIL,  viii.,  375,  1874. 

Analcite,  Min.  p.  432.  — Renfrewshii-e,  analyses.  Young,  Ch.  News,  xxvii.,  55,  1872. 

Anatase,  Min.  p.  161. — See  octahedrite. 

Andalusite,  Min.  p.  371.— Ramsberg,  Sweden,  anal.,  TgeUtrom,  Jahrb.  Min.,  1871,3 

Composition,  etc.,  Hammelsherg^  ZS.  G.  Ges.,  xxiv.,  87,  1872. 

Anal,  and  description,  Kokscfiarow,  Min.  RussL,  v.,  164,  170  (chiastolite). 

Crystal  from  Delaware  Co.,  Penn.,  E.  S.  Dana,  Am.  J.  Sci.,  III.,  iv.,  p.  473,  1872. 

Andkewsite.  MaskelyM,  Ch.  News,  xxiv.,  99.     Appendix  I.,  p.  1. 
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AFPENDIX  IL  3 

Anglesite,  Min.  p  622. — ^Arizona,  anal,  of  a  compact  form  {Tyaon)  BnisTi^  Am.  J.  Sd, 
riT.,v.,421. 
Ceiro  Gordo,  Cal,  a  compact  variety,  SUUmany  Am,  J.  Sci,  III.,  vi,  181, 1878. 

Anhydritk,  Min.  p.  621.— Formation  of,  O.  Hose,  Ber.  Ak.  Berlin,  July,  1871,  368. 
Cryst.  monograpli,  Hessenberg^  Min.  Not.,  x.,  1,  1871. 

Ankeritb,  Min.  p.  685.  Erzberg,  crystallized,  anal.,  Reibensckuh^  Ber.  Ak.  Wien,  !▼., 
048,  1867. 

Vordernberg,  Steiermark,  cryst.  (R  A  R  =  106**  7'),  anal,  Zepha/rovieh^  Jahrb.  Min.,  1868, 
204. 

Bohemia,  anal.,  Biricky^  Ber.  Ak.  Wien,  lix.,  613,  1869. 

Call,  in  the  Eifel,  anal.,  Sdimidt,  Jahrb.  Min. ,  1875,  89. 

Anobthite,  Min.  p.  337.— From  meteorite  of  Juvenae  (France),  cryst,  «.  Lang^  Ber.  Ak. 
Wien,  Ivi.,  839,  1867. 

Vesuvius,  cryst.,  monograph,  v.  Batfi^  Fogg.,  cxxxviii,  449;  ibid.,  cxlvii.,  22. 

Santorin,  cryst.,  He^enberg,  Min.  Not.,  viii.,  31,  1868. 

New  law  for  twining,  Struver,  Atti  Accad.  Sci,  Torino,  iv.,  38,  1868 i  from  Monte 
Somma,  ib.,  vi.,  358, 1871. 

Pesmeda  Alp,  cryst.,  anal.,  v.  llath^  Ber.  Ak.  Berlin,  1874,  749. 

See  also  Feidtpur, 

Antholite,  Min.  p.  234.— Delaware  Co.,  Penn.,  Leeds,  Am.  J.  Set,  III,,  vi,  25,  1873. 
Anthophyllite,  Min.  p.  231. — Hermannschlag,  anai,  Breeina^  Tsch.  Min.  Mitth.,  1874, 

Antigorite,  Min.  p.  465.— Zermatt,  anal,  t?.  KobeU,  Ber.  Ak.  Manchen,  1874,  165. 

Antillite.    l^iepafd.    Appendix  I.,  p  1. 
Antimonarsennickel.     Petersen,  see  arite. 

Apatite,  Min.  p.  530.— Bolivia,  anal.,  Domeyko,  2d  App.  Min.  Chili,  p.  44,  1867. 
Offheim,  anal.,  Kosmann,  ZS.  G.  Qes.,  xxi,  795,  1869. 

In  large  beds  near  Perth,  Canada  West,  JaeJaon^  Proc.  N.  Hist.  Boat.,  xii,  88,  1868. 
As  a  constituent  of  crystalline  rocks,  Petersen^  J.  pr.  Ch.,  cvi,  145,  1809";  as  a  secondary 
product  in  basalts,  Jahrb.  Min.,  1878,  852. 

Jamilla  and  Poloma,  cryst.  new  forms,  Schrauf,  Ber.  Ak.  Wien,  Ixii.,  745  et  seq.,  1870. 
Sohlaggenwald,  crystallized  holohedrally,  Schrauf,  Tsch.  Min.  Mitth,  1871,  105. 
Tyrol  and  Switzerland,  cryst.,  note,  Kleiii^  Jahrb.  Min.,  1871,  485. 
VaxfranooUte,  Cornwall,  anal.,  Mfjshdyne  db  Flight,  J.  Ch.  Soc,  ix.,  1,  1871. 

Alathal,  cryst.  C~  new  j,  Struver,  Atti  Accad.  Sci  Torino,  iii,  125, 1867-8.    Corbassera, 

Botino,  Baveno,  cryst.,  Sir  aver,  ibid,,  vi,  863,  et  seq.,  1871. 
Untersulzbaoh,  cryst  description,  new  forms,  Klein,  Jahrb.  Min, ,  1872,  121. 
Murcia,  Spain,  anal,  A.  K  Church,  J.  Ch.  Soc,  II.,  xi,  p.  101,  1873. 
See  also  Phosphorite. 

ArHROBiDERiTE,  Min.  p.  502.— Saxeby,  Sweden,  anal.,  Igdstrdm,  B.   &  H.  Zeit.,  1868, 
sxvii,  187. 

Note,  Mes,  Jahrb.  Min.,  1873,  320. 

ArnTQiTALiTE,  Min.  p.  615. — ^Vesuvius,  character  discussed,  ScojCcM^  Atti  Accad.,  NapoU 
ircid),  March,  1870. 

Girgenti,  cryst ,  v.  Rat/i,  Pogg.,  Erg.  Bd.  vi.,  369,  1873. 

Apophyllite,  Min.  p.  415. — India,  ciyst.  note,  Havghton,  Joum.  R.  G«ol.  Soc.,  Dublin, 
II..  ii.,  113,  1868. 

Greenland,  twin  crystals,  Schrauf,  Ber.  Ak.  Wien,  Ixii,  699,  1870. 

Maderanerthal,  Kenngott,  Jahrb.  Min.,  1873,  725. 

From  the  basalt,  cryst.,  and  partial  analysis,  Streng,  Jahrb.  Min.,  1874,  573. 

Aquacrbpitite,  S/iepar±  Am.  J.  Sci,  II.,  xlvi*,  256.    Appendix  I.,  p.  2. 
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Araoonitk,  Min.  p.  694*— Cryst,  twins,  Schrauf,  Ber.  Ak.  Wien,  Ixii.,  734,  1870;  fron 
Sadbach,  cryst,  new  forms,  ibid.,  Ixv.,  250,  1873. 
Waltsch,  Bohemia,  altered  to  hyalite,  Boricky^  Ber.  Bohm.  Ges./ 1873,  65. 

795  A.  Aragotlte — Durand,  Proc.  Acad.,  Cal.,  iv.,  p.  218,  1872,  (Am.  J.  ScL,  in.,  toL 
vi,  67). 

A  volatile  hydrocarbon  related  to  Idrialite.  It  occurs  at  the  New  Almaden  Mine,  GaL,  in 
bright  yellow  scales,  impregnating  a  crystalline  siliceous  dolomite ;  also  on  cinnabar  at  the 
Redington  Mine. 

It  contains  no  arsenic,  nor  sulphur,  nor  any  metal.  Insoluble  in  oil  of  turpentine,  alcohol, 
and  ether. 

Arcanite,  Min.  p.  615.— See  Aphthitalitb. 

284  A.  Ardennite. — Lasattkc  and  Bettendorf^  Ber.  Nied.  Ges.  Bonn,  xxix. ,  p.  189,  Not. 
24,  1872;  Pogg.  cxlix.,  241,  1873.  Dkwalquite,  Pisani,  C.  E.,  Ixxv.,  1542,  Dea  2,  18^; 
Ixxvii.,  329,  1873. 

Orthorhombic.  a  (vert.) =0-3135,  6=1,  e  (brach.)  0'4663.  Observed  planes  ^-i,  i-i,  /,  t-f. 
f.2, 1-5.1. If.  rA/(overn)=130'0',  i-f  A»-f=145"28',  »-2a*-2=94- 0'.  lAl=150'5b 
and  \W  40'.     l-» a  l-»=112'  12'  (Pisani  112'  24  a'  Aa').    Above  determinations  by  v.  Bath. 

Good  crystals  very  rare,  mostly  in  fragments  without  terminations.  Habit  much  like 
ilvaite;  l-l  a1-«=112''  40'  for  ilvaite,=112''  12'  for  ardennite.  Prismatic  planes  stron^l; 
striated.     Cleavage,   }-i  perfect, /very  distinct. 

Pisani  gfives  the  following  optical  determinations.  Acute  bisectrix,  positive,  normal  to  the 
deavage  plane  i-i  (in  which  the  optic  axes  are  observed).  Angle  of  axes  in  air:  red  rayB=6<S' 
58',  yellow  =  66'  37',  green,  62'  18'  (mean).  Des  Cloizeaiix  found  :  red  =  76**  7-79'  9',  yel- 
low 72  55  ,  74=  m\  green  68°  36'-70'*  59'. 

H.  6-7.  G.  =  3*620.  Color  yellow  to  yellowish -brown ;  in  thin  splinters  translucent,  rod. 
Dichroic.     Brittle  and  fragile. 

Analyses  1,  2,  3, 4,  Laaaulx  and  Bettendorf,  Pogg.,  cxlix.,  243,  245.  5.  Pisani,  C.  B.,  Ixxv., 
1542.     6.  same,  ib.,  Ixxvii,  329. 

^i          *1        »n  Mn  Pe  Ca  Mg        f  3s       Cu  ign. 

1.  29-65  22-91  3012     191  1-66  382  7-50  

2.  29-69  26-68  28  69     188  2-00  484  

3.  29-60  23-50  2588  168  1*81  338  9*20  tr(P05)  404  =  99  09 

4.  2989      2603  221  228  347  909  tr    '*  3-10 

5.  28-70  28-36  2640  294  430  432  180  130  0-98  =  99  10 

6.  28-40  24-80      2570  131  2  98  407  312  6.35  022  5-20  =  102  15 

In  analyses  1  and  2,  L.  &,  B.  found  2  p.  c.  Pt.,  Pd.,  etc.,  which.  aB  they  afterward  showed, 
came  from  platinum  dishes  used  in  the  analysis,  the  water  was  overlooked.  Analyses  3  and 
4  were  made  subsequently,  and  by  an  improved  method.  The  manganese  is  present  in  the 
form  Mn,  as  is  shown  by  Pisani  (not  Mn   as  in  analyses  1  and  2  of  L.  &  B.). 

B.  B. — Easily  fusible  to  a  black  glass.  With  borax  g^ves  a  manganese  bead.  The  water 
can  only  be  driven  off  at  a  strong  red  heat. 

According  to  Pisani  the  arsenic  is  readily  recog^nized  on  heating  the  mineral  in  a  matrass, 
mixed  with  carbonate  of  soda  and  cyanid  of  potassium,  a  ring  of  metallic  arsenic  beioir 
obtained.  He  explains  the  high  percentage  of  vanadic  acid  obtained  by  Lasaulx  on  the 
ground  that  he  has  overlooked  the  arsenic. 

Found  near  Ottrez  (Salm  Chateau)  in  the  Ardennes,  Belgium,  with  quartz  (containing 
particles  of  pyrolunite)  and  albite. 

Lasaulx  first  noticed  this  mineral  under  the  name  of  majigandMifin,  in  consequence  of  a 
supposed  resemblance  to  cyanite.  This,  as  Pisani  urges,  is  on  several  accounts  an  objection- 
able  name,  and  is  naturally  superseded  by  the  name  ardennite,  which  too  has  ^e  right  of 
orlority  over  deicalquite. 

ARCfENTTTK,  Min.  p.  678.— Cryst.,  new  forms,  Schravf,  Ber.  Ak.  Wien,  IxiiL,  165, 1871. 

Argentopyrite,  Min.  p.  39. — Cryst.  memoir,  Schrauf^  Ber.  Ak.  Wien,  Ixiv.,  192,  1871. 

72  A.  Arite.  The  arsenid  of  nickel,  containing  27-8  p.  c.  antimony,  described  by  Berthier 
from  the  Basses-Pyren^'-es  (Dana,  Min.  p.  60),  has  been  called  aaiite  (more  properly  anfe, 
Pisani)  by  Adam,  Tableau  Min.,  1869,  p.  40. 
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The  same  mineral  has  been  subsequently  inTestigated  by  Pisani  (C.  R.,  Ixxvi.,  239 ^  1873), 
and  he  condndes  that  it  is  merely  a  variety  of  breithauptite.  An  analysis  gare  hmi :  As 
11*5,  Sb  48*6,  Ni  87 '8,  Zn  2'4  =  101*5,  corresponding  to  an  arseniferoas  breithauptite. 
G.  =  7 "19.  It  is  similar  to  the  mineral  from  Ailemont  also  described  by  Berthier  (Dana 
Min.  p.  60,  anal  4),  which  is  an  zmtimoniferous  niccolite. 

The  name  arite,  however,  may  still  be  well  retained  for  the  antimonamennickel  of  Peter- 
sen (Fogg.,  cxxxvii.,  896,  1869),  the  analysis  of  which  agrees  very  closely  with  that  of  Ber- 
thier for  the  Pyrenees  mineral.  The  mineral  described  by  Petersen  occurs  massive  at  the 
Wenzel  mine,  Wolfach,  Baden,  in  a  coarse  granular  limestone.  It  is  sometimes  accompanied 
by  wolfachite.  An  analysis  afforded :  As  30*06,  Sb  2822,  Ni  39-81,  Co  tr,  Fe  0  96,  S  1.77 
=  100*82.  H.  =  5  5,  G.  =  7  50.  B.B.  fuses  with  a  strong  reaction  for  arsenic  and  anti- 
mony.    With  soda  gives  a  magnetic  globule. 

Arsenic  (native),  Min.  p.  17.-— Found  in  the  argentiferous  mines  of  San  Augustin,  State 
of  Hildago,  Mexico  (H    =  2,  G.  =  7*24),  La  Naturaleza,  xl.,  p.  813,  1878. 
Marienberg,  Saxony  (arsenglanz),  Frenzd,  Jahrb.  Min.,  1878,  25;  1874,  677. 

Arsenical  cobalt     Appendix  I.,  p.  1. 

Arseniosiderite,  Min,  p.  76.— Anal.,  Churcfi^  J.  Ch.  Soc.,  II.,  xi.,  p.  102,  1873. 

ARSENOPyRiTB,  Min.  p.  78. — Schneeberg,  anaL,  Frenzdy  Jahrb.  Min.,  1872,  517. 
Patosi.  containing  4  p.  o.  Bi,  anal.,  Domeyko  3d  Appendix,  Min.  Chili,  1871. 
Meymac,  Corr^ze  (containing bismuth),  anal.,  Caraot^  C.  B.,  Ixxix. ,  479,  1874. 
Schladming,  anaL,  Humpf,  Tsch.  Min.  Mitth.,  1874,  178,  cryst.  description,  ibid.,  p.  281. 
See  also  Danaite. 

33  A.  Arsenolenurite,  a  name  proposed  by  Hannay  for  a  supposed  new  tellurid.  It  oc- 
curs in  small  brownish  scales  upon  araenical  iron-pyrites.  An  analysis  gave  him  (on  *6347  gr.) 
Te  =  40-71,  As  =  28  01,  S  =  35'81,  corresponding  to  the  formula  2  TeSa,  AsjS,.  No 
lociiUty  mentw7ied.     J.  Ch.  Soc,  II.,  xi.,  p.  989,  1878. 

ARSENSTiriTE.  Adam,  Tableau  Min.,  1809,  p.  42. — A  hydrous  arsenate  of  antimony,  for 
which  Pisani  gives  the  formulas  Sb''  Ss  +  15fi[  and  Sb'  As  -i-  30Il. 

Asbestus,  Min.  p.  234.— Found  at  Pelham,  Mass.,  AdurM^  Am.  J.  Sd.,  IL,  xlix.,  271, 1870. 

Asbolite,  Min.  p.  181.— Saalfeld,  note,  v.  RobeU^  Ber.  Ak.  Mttnchen,  1870,  49. 

231  B.  Asmanite,  Maskdyne,  Phil.  Trans.,  clxi.,  p.  361, 1871  (v.  Rath,  Pogg.,  Erg.  Bd.  vi  , 
382,  1878. 

Orthorhombic.  Occurring  planes  V.  I.  »-J,  ^1,  l-{,  f-t,  i-i,  ^^-»,  f,  |,  i.  a  (vert.)  \h  i  e 
=  8  81820  :  1*0000  :  1-7487.    / ..  7120"  20'  .  0\  1-i  =  117"*  46'  .  Oa^  :  117"  39'. 

Cleavage  O  good,  surftu^e  having  a  vitreous  lustre,  /  difficult.  Lustre  generally  resinous, 
resembling  that  of  opal     Extremely  brittle,  especially  in  outer  portions. 

H.  =  5  5.  G.  =  2  "245.  Optically  bi-axial,  divergence  large,  in  air  =  107°-107^*'  (approxi- 
m^^tely),  being  somewhat  greater  for  red  rays  than  blue.  First  bisectrix  noimal  to  iri  (100), 
scicond  normal  to  0.     Double -refraction,  positive. 

Composition  nearly  pure  silica,  consequently  the  s.ame  as  for  quartz  and  tridymite.  Anal- 
ysis, Maskelyne,  Lc.     1.  On  0.3114  gr.    2.  On  0*2653  gr. 


Si 

Fe 

Ca 

Mg 

1.     97-48 

112 

0*58 

1-51  = 

=  100-64 

2.    (99.21) 

0-79  etc. 

10000 

Found  in  the  meteoric  iron  of  Breitenbach,  in  very  minute  grains,  generally  much  rounded 
and  stained  with  iron  on  the  surface. 

It  is  mixed  with  bronzite  (after  the  removal  of  the  iron,  troilite  and  chromite),  and  con- 
Ktitutes  about  one- third  of  the  mixed  siliceous  minerals.  Maskelyne  suggests  that  the  rounded 
character  of  the  mineral  and  of  the  accompanying  bronzite  may  be  due  to  this  having  under- 
gone superficial  fusion,  or  having  been  softened  by  the  intense  heat  generated  by  the  rapid 
course  of  the  meteorite  in  the  air  ;  an  idea  w^hich,  he  says,  seems  to  be  supported  by  the  biit- 
Ueness  of  the  outer  portions  of  the  grains. 

AsPiDOi.iTB,  V  KobeSL,  Ber.  Ak.  M'inchen.  Match,  1869.     Appendix  I.,  p.  2. 
Found  in  gneiss  near  Snarum,  Moravia,  Tsch.  Min.  Mitth.,  1871,  112. 
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AsTEROiTE,  IgeUtram.    Appendix  L,  p.  3. 

A8TK0PHYLL1TE,  Mm.  p.  308.— Cryst.,  NordemkUM^  (Efv.  Ak.  Stockh.,xxvu.,  561, 1870. 

Atacamitb,  Min.  p.  121.— New  South  "WaJea,  cryst.,  Klein,  Jahrb.  Min.,  1869,  347;  1871, 
495;  V,  Zepharovich,  Ber.  Ak.  Wien,  Ixiii,  6,  1871  ;  ib.,  Ixviii.,  120,  1873. 

Morphological  study,  E.  S.  Daiui,  Tsch.  Min.  Mitth.,  1874,  103. 

Anal.,  J.  A.  Cr.beU,  Chem.  News,  xxviii.,  272,  1873. 

Anal.,  and  discussion  of  composition,  Ludwig,  Tsch.  Min.  Mitth.,  1873,  35  (42). 

Altered  to  malachite,  Kokscfiarow,  Bull  Soc.  Imp.  St.  Pet,  xviii.,  186,  1872;  Ttehermak, 
Tsch.  Min.  Mitth.,  1873,  39. 

A  black  oxy-chlorid  of  copper,  differing  somewhat  from  atacamite,  is  described  by  ]>omeykc 
(3d  Append.,  Min.  Chili,  1871).  It  was  amorphous,  grayish-black,  without  Instre.  Compact 
to  granular.  Fracture  even  or  subconchoidaL  It  takes  a  semi-metallic  polish  under  the 
knife.  Composition  as  obtained  by  Stuven,  deducting  impurities,  CuCl  16  "94,  Cu  68*67,  H 
14-39. 

Atelestite,  Min.  p.  392. — Schneeberg,  ciyst.  description  (monoclinic),  c.  Bath^  Pogf-, 
cxxxvi.,  422. 
Anal.,  essentially  an  arsenate  of  bismuth, Fr«n^2,  Jahrb.  Min.,  1873,  794. 

AUGITE,  Min.  p.  216. — In  meteorites,  HamnieUberg,  Ppggr,,  cxL,  320,  187-. 
Relation  to  other  minerals  of  pyroxene  group,  Tsehermaky  Tsch.  Min.  Mitth.,  1871,  28. 
Schonhof,  Bohemia,  in  twins,  from  basalt,  Zepharovich,  Jahrb.  Min.,  1872,  59. 
Occurring  with  hornblende  at  Vesuvius,  anal.,  v.  Hath,  Pogg.  Erg.,  Bd.  vi.,  229,  337, 1873. 
See  also  pyroxene. 

AuRicnALCiTE,  Min.  p.  712.— Found  at  Franklin,  N.  J.,  Trautwine,  J.  Frank.  Inst,  m., 
Ixiv.,  374. 

A UT UNITE  (Kalkuranit),  Min.  p.  586. — Oocurrence  in  phosphorite,  Wibel,  Jahrb.  Min.. 
1873,  242.     ComwaU,  anal..  Church,  J.  Ch.  Soc.,  II.,  xiii.,  109,  1875. 

AxiNiTE,  Min.  p.  297.— Baveno,  cryst.,  Struver,  Atti  Accad.  Torino,  iii.,  131,  1867-6a 
Composition,  Rammelsberg^  ZS.  G.  Ges..  xxi.,  689,  1869. 

Cryst.,  relation  to  glauberite,  ScJirauf,  Ber.  Ak.  Wien,  Ixv.,  244,  1872;  ozyst.,  ibid.,  Ixii., 
712,720,729;  Ixiv.,  191. 

Striegau.  Silesia,  cryst.,  WeUky,  Tsch.  Min.  Mitth.,  1872,  1. 
Bottallock,  Cornwall,  cryst.  memoir,  iJenHenberg,  Min.  Not.,  xi.,  80,  1873. 

AzoRiTE,  Min.  p.  761.— St.  Miguel,  ciyst.,  Schravf,  Ber.  Ak.  Wien,  Ixiil,  187,  1871. 

AzuRiTE.  Min.  p.  715.— Nertschinsk,  occurrence  described,  Schravf,  Tsch.  Min  Mitth. 
1871,  13. 

Exhaustive  cryst  memoir  (homomorphous  with  epidote,  p.  159),  Schrauf,  Ber.  Ak.  Wien. 
Ixiv.,  12;^,  1871. 

Compositioo  and  paragenesis  discussed,  Wibd,  Jahrb.  Min.,  1873,  245. 

Babtngtonite.  Min.  p.  227.— Baveno,  cryst.  description,  v.  Rath,  Pogg.,  cxxxv.,  583. 
Devonshire,  analysis  aud  description,  Forbes,  PhiL  Mag.,  IV.,  xxxvii.,  p.  328,  1869. 
Her bomseel bach,  Nassau,  v.  Math,  Pogg.  Erg.,  v.,  420,  1871 :  C.  Jehn,  Pogg.,  cxliv.,  594; 
Jahrb.  Min.,  1872,  319. 

Barettite  :  Bombicci,  Jahrb.  Min.,  1868,  750.     Appendix  I.,  p.  3. 

Barite,  Min.  p.  616.— Hemimorphic  crystals,  Reu&8,  Ber.  Ak.  Wien,  lix.,  623,  1869. 

Tavetsch,  Graubunden,  crjst.,  Kenngott,  Jahrb.  Min.,  1870,  354. 

Przibram,  cryst.,  new  forms,  Schrauf,  Ber.  Ak.  Wien,  Ixiv.,  199,  1871. 

Val  Alveriiia.  etc.,  cryst.,  Sti'vrer,  Atti  Accad.  Sci.  Torino,  vii.,  p.  368,  1871. 

Bohemia,  ciyst.  memoir,  Hdmhacker  {DenkBohT,  Ak.  Wien),  Tsch.  Min.  Mitth.,  1872,  71. 

687  A.  Bartholomite,  Cleve,  Ak.  H.  Stockholm,  IX.,  No.  12  (Nov.,  1870),  (GeoL  West 
Indian  Islands,  p.  31 ). 
Occurs  with  mendozite  in  yellow  nodules  composed  of  small  needles     Analysis,  Cleve  L  c. 

NaCl  §  3Pe  Na  ft  Mg 

2-88        44-75        22-71        1708        808       063        insol.  3  56  ==  99-69 
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Deducting  ^'aCl  (2*68),  %S+7Aq  (8*87),  and  insoluble  matter  (8*56),  we  obtain  S  48*66, 
Pe  5i5-41 ,  Na  19  -U,  tt  6  -82  =  100,  corresponding  to  the  formula  2 jf a  §  +  FeS«  +  2l5^.  Results 
from  the  alteration  of  pyrite.  Locality  St.  Bartholomew,  West  Indies.  It  is  closely  related 
to  botryogen. 

Bahttocelestitb.  Min.  p.  620. — Greiner,  Tyrol,  analyses  {UUik)  and  description,  Zepha- 
vtrrirh,  Ber.  Ak.  Wien,  Ivu.,  740,  1867. 

Bastnasitk,  Hxu)t.    Appendix  L,  p.  ,2. 

Beauxite,  Min.  p.  174.— Wollerdorf,  analysis,  Strum,  B.  <&  H.  Zeit.,  xxij.,283, 1868. 

Found  in  French  Gkiiana,  Meunier,  G.  R.,  Ixriv.,  638,  1872. 

Analyses  and  description.  //.  Coguand,  Bull,  Soo.  G.,  xxviii.,  08,  1871. 

Genth,  Am.  PhH.  Soo.,  PhUad.,  xiiL,  372,  1873. 

See  also  wocheinite  and  zirlite. 

Kokorije,  anal,  Jly/i?*,  Verb.  G.  Beichs,  1874,  389. 

Beraunite,  Mbi.  p.  558. — St.  Benigna,  Bohemia,  analysis,  Boricky,  Ber.  Ak.  Wien,  IvL, 
6.  1867.- 
Saxony  (near  Scheibenberg),  Frenzd,  Jahrb.  Min.,  1873,  23. 

Beryl,  Min.  p.  245.— Chili,  anal  (0-8  p.  c.  Ni),  Domeyko,  2d  App.  Min.  Chili,  p.  48,  1867. 

Elba,  crj-st.,  v.  Rnth.  ZS.  G.  Ges.,  xxii.,  661,  1870;  Achiardi,  Nuovo  Cimento,  II.,  iii., 
Feb.,  1870  ;  analysis,  BeaU,  Boll.  Com.  Geol.  ItaL,  1870,  82. 

Siberia,  cryst.  description,  ScJiranf,  Ber.  Ak.  Wien,  Ixt.,  255,  1872. 

Remarkable  crystal  described  (new  foims),  Koksdiarow^  Min.  Russl.,  yi.,  94. 

Emerald,  investigation  of  cause  of  color,  Williams,  F^c.  Roy.  Soc.,  Lohdon,  xxL,  409, 
1873. 

Emerald,  Muso  mine,  New  Granada,  anal.,  BoumngavU,  Ch.  News,  xx.,  311,  1869. 

Beyrichite,  Liebe,  Jahrb.  Min.,  1871,  840. 

BiEiROSiTE— Beudantite.     Adam,  Tableau  Min.,  1869,  p.  49. 

BnJNiTE,  Min.  p.  90.— Cryst,  note,  Umenberg,  Jahrb.  Min.,  1874,  842.  844. 

BiOTiTE,  Min.  p.  304.— Brewster,  N.  Y.,  altered  to  serpentine,  J.  2>.  Dana,  Am.  J.  Soi., 
III.,  viii.,  375,  1874. 
Morawitza,  analysis,  Rumpfy  Tsch.  Min.  Mitth.,  1874,  177. 
Pargas.  Ceylon,  etc.,  analyses,  Tsch.  Min.  Mitth.,  1874,  239,  242. 
See  also  Mica. 

B I  SMITE,  Min.  p.  185. — Meymac,  Corr^ze,  anal.,  Carrwt  thinks  that  bismuth  ochre  should 
)c  united  to  bismutite  (Wismuthspath),  and  this  name  reserved  for  the  true  oxyd,  C.  R., 
xxix.,  478,  1874. 

Bismuth,  Min.  p.  19.— Found  at  Meymac,  Oorrfize,  Oarnot,  C.  R.,  Ixxviii.,  171 ;  Ixxix.,  478, 
874. 
Victoria,  IJlricK  conirib.  Min.  Vict.,  1870,  p.  5. 

Bismuth  IN  IT  E,  Min.  p.  30.— Beaver  Co.,  Utah,  occurrence  described,  SSUman,  Am.  J.  Sci., 
II.,  vi.,  127,  1873. 
Cerro  Gordo,  containing  5  p.  c.  Cu,  anal.,  Domeyko,  3d  Append.,  Min.  Chili,  1871. 
3Ieymac,  Correze,  anal..  Car  not,  C.  R.  Ixxix.,  304,  1874. 

TUSMUTITE.  Min.  p.  716  —St.  Jos^,  Brazil,  note,  v.  KobeU,  J.  pr.  Ch*.,  II.,  iii.,  469. 
Haddam,  Conn..  Sfiepard.  Am.  J.  Sci.,  II.,  1.,  94. 

Mexico,  near  Guanajuato,  pseudomorph  after  scheelite  (?),  anal.,    Frenzel,  Jahrb.  Min., 
^73,  80t,  946;  Caatillo,  Naturaleza,  iii.,  p.  92,  1874.  Oruro,  BoUvia,  ibid. ,  1874,  686. 
Meymac,  Correze,  anal.,  Carrwt,  C.  R.,  Ixxix.,  304,  1874. 

BiSMUTOFERRiTE,  Appendix  I.,  p.  8. — A  second  analysis  afforded,  Fremd,  Si  24  05,  Pe 
3  •  1 2,  Bi  42  83  =  100-00.     He  regard  r  it  as  without  doubt  a  good  species.   J.  Min. ,  1872, 51 6. 

Bi'Ki'i'DE,  MiTi.  p.  48.— See  Sphalerite. 
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Bix)BDiTE,  Min.  p.  643.— Staasfurt,  cryst.  and  opticia  examination,  Orath  and  EMu^  ZS 
G.  Ges.,  xxiu.,670. 

Staaafurt  (aimonyite,  q.  v.,  Appendix  I.,  p.  14),  v.  Hath,  Pogg-,  cxliv.,  586  1871, 

806  A.  BomMccite,  JJerhi,  Acfiiardi.Wji.  Toscana^p.  358,  1873;  Bofnbiea  Hem.  Aa  S& 
Bologna,  U.,  ix.,  1869;   Guaratc^ii,  BolL  Com.  Geol.  ItaL,  1871,  70. 

Tiiclinic.     1 A  i-l  =  174**  60',  1  A  M  =  159^. 

H.  =  0  5-1.     G.  -.  106.     Transparent.     Colorleas. 

Analysis,  Bechi  (after  deducting  impurities)  Lc. 

HOC 

10-70  14-74  74-66  =  100*00 

This  corresponds  to  the  formula  H'^OC. 

Softens  wi^  heat,  and  fuses  at  75**,  and  at  a  higher  temperature  it  Tolatilizes.  InsolnUe 
in  water,  but  extremely  soluble  in  sulphid  of  carbon ;  also  soluble  in  ether  and  in  aloohoL 

Found  in  lignite  at  Castelnuovo  d'Avane,  in  the  upper  valley  of  the  Amo,  Tnscany. 

Achiardi  refers  to  this  species  a  fossil  resin,  described  by  Guareschi  (Lc.)  as  found  in  the 
upper  valley  of  the  Amo.  It  occurs  in  irregular  whitish-yellow  masses,  soft.  It  fuses 
easily,  and  bums  with  a  smoky  flame.     Two  analyses  gave : 

HOC 

1.  9-41  17-87  72  72  =  lOOOQ 

2.  912  13-94  76-94  =  10000 

These  analyses  lead  to  a  formula  essentially  identical  with  that  given  for  bombiocite. 

BoRAGiTE,  Min.  p.  595.— Stassfurt,  crystallized,  SdivUze,  Jahrb.  Min.,  1871,  844. 
Cryst  note,  JSc/irauf,  Tsch.  Min.  Mitth.,  1872,  114. 

Borates.— Found  in  Nova  Scotia,  Ilmo,  Phil.  Mag.,  IV.,  xli.,  274.  1871. 
Peru,  analyses  (with  wide  variations  probably  due  to  admixtures  of  Ca  Clj  and  Oa  SO^), 
Walker,  Ch.  News,  xviii.,  2013,  1868;  see  also  Thiercdm,  Bull.  Soa  Ch.,  xvii,  887,  1872. 

BouAX,  Min.  p.  597.— Sierra  Nevada,  SHUman,  Am.  J.  ScL,  III.,  vi,  130,  1873 ;  see  also 
Jahrb.  Min.,  1874,  716. 

144  A.  Bordosite.— Ann.  des  Mines,  VII.,  i.,  p.  412,  1872.  Bertrand  describes  a  mineral 
substance,  color  yellow  to  red,  occurring  with  an  amalgam  rich  in  Hg  and  Ag,  and  resuluog 
from  its  decomposition.     It  becomes  dark  rapidly  on  exposure  to  the  air. 

Analysis.  AgCl  Hg'Cl  HgO 

3123  45  53  22  70  =  09-46 

Bortrand  regards  the  HgO  as  adventitious,  and  proposes  for  it  the  name  htdrargyrite, 
deducting  this  there  remain  AgCl  40-69,  and  Hg.Cl  59  31  =  100,  or  AgCl  +  Hg^Cl,  to 
which  he  gives  the  name  of  bordosite.  Both  species  appear  very  uncertain.  Locality  Los 
Bordos  in  Chili. 

BoRNiTE,  Min.  p.  44.— From  the  Ardennes,  anaL,  Koninck,  Bull.  Acad.  Belg.,  XL,  xxvil, 
290,1871. 

BouLANGERtTB,  Min.  p.  99.  — Silbersond,  near  Mayen.  anal.,  r.  Rath,  Pogg.,  cxxxvi,  430. 
(Var.  Embrithrite),  composition,  Frcmel,  J.  pr.  Ch.,  II.,  ii.,  360. 

BOURNONITE,  Min.  p.  96.— Liskeard,  Cornwall,  anal,  Wait,  Ch.  News,  xxviii.,  752,  1873 

BoussiNGAULTiTK,  Min.  p.  635.— Bechi  gave  the  name  boussingaultite  (C.  R.,  Iviii.,  5S3, 
1864)  to  the  doable  salt  of  ammonia  and  magnesia  occurring  at  the  boracic  acid  fumarole^ 
of  Tuscany.  The  same  mineral  has  since  been  fully  described  by  Popp  (Ann.  Ch.  Pharm.. 
Suppl.  Bd.,  viii.,  1,  1870),  tnd  has  received  from  him  the  name  cerhoUte,  It  seldoqi  occurs 
quite  pure  in  nature,  but  on  re-crystallization  it  is  obtained  in  perfect  crystals  of  monoolinic 
fonn.  An  analysis  of  material  thus  obtained  gave:  J,  NH'9-38,  Mg  U05,  2S  44  39,  7ff 
35-10  =  09-98,  which  affords  the  formula  NH.OS  -I-  Mg  5  -+-  6ft.  A  number  of  analyses 
of  the  natural  salt  showed  that  ^e,  Mn  and  da  may,  in  variable  proportions,  replace  the  Mg. 

BuAOiTE,  Min.  p.  525.— See  Feroiisonite. 

Digitized  by  VjOOQIC 


AFFBKDIX  n.  9 

BitBITHAUPTITE.— See  Abite. 

Breunerite,  Min.  p.  686.     See  Magnesite. 

\Brochantite,  Min.  p.  664.— Schrauf  (Ber.  Ak,  Wien,  Ixvii,  275,  1873)  has  thoroughly 
mvcstigated  this  group  of  minerals,  finding  them  to  be  ieomorphous  with  malachite,  and  in 
crystalJine  form  approximately  monoclinic.  He  distinguishes  four  types.  I  Brochantite 
from  llezbanya  (in  two  varieties),  Redruth,  Cornwall,  etc.,  triclinia  IL  Warringtonite 
from  Cornwall,  and  a  variety  from  Rezbanya,  monoclinic  (?).  III.  From  Nischne,  'fagilsk, 
monoclinic  tricliuic.  IV.  RJnigin  from  RuHsia,  also  a  variety  from  Rezbanya,  monoclinic  or 
orthorhombic  (anal,  by  Lvdwig  of  this  variety,  Tsch.  Min.  Mitth.,  1873,  30.) 

Bkonzite,  Min.  p.  208. — In  meteorites,  JifimmeUberg,  Pogg-i  czl.,  316  ;  from  the  chrysolite 
bomba  of  the  Eifel,  anal.,  same,  ibid.,  cxli,  514,  1870. 

From  meteorite  of  Lodrau,  cryst.  and  anal.,  Tnchermak,  Ber.  Ak.  Wien,  Ixi.,  469,  1870. 

Relation  to  other  minerals  of  the  pyroxene  group,  Titdiermaki  Tsch.  Min.  Mitth.,  1871,  17. 

From  meteorite  of  Ibbenbiihren,  anal.,  'o.  Bath^  Ber.  Ak.  Berlin,  1872,  33. 

From  basalt  hills  of  Bohemia,  anal.,  Far  sky,  Ber  Bohm.  Ghem.  Ges.  (Zprdvy,  etc.),  I.,  26, 
1872. 

From  the  diamond  rock  of  So.  Africa,  analyses,  Maskdyne  db  Flight,  Q.  J.  G.  Soc.,  zxz.. 
411,413,1874. 

Manayunk,  Penn.,  anal.,  Leeds,  Am.  J.  Scl,  HE.,  iz.,  229,  1875. 

See  also  Bnstatite, 

Bbookite,  Min.  p.  164. — Cryst.  (monoclinic,  and  isomorphous  with  wolframite),  Schrauf 
Jahrb.  Min.,  1871,  168  ;  1873,  754  (Atlas  der  KrystaU-Formen,  Lief.  IV.). 
Urals,  czyst.,  new  forms,  v.  Leuditenberg,  Koksch.  Min.  RussL,  vL,  204,  1870. 
Found  at  Pfitsch  Joch,  Tyrol,  Tsch.  Min.  Mitth.,  1873, 49. 

Brucitb,  Min.  p.  175. — Altered  by  exposure  to  the  air,  He&eenberg,  Min.  Not.,  viii.,  45 
868. 

Brewster,  N.  Y. ,  peeudomorph  after  dolomite ;  altered  to  serpentine,  J.  B.  Dana,  Aul  J 
\cL,  III.,  viii.,  875,  1874. 

Bdstamentite,  Adam,  Tableau  Min.,  1869,  p.  67.  An  iodid  of  lead,  Liebe,  Jahrb.  Min., 
867,  159. 

830  F.  Byerite.— A  name  given  by  Mallet  (Am.  J.  Sci.,  III.,  ix.,  146,  1875)  to  the  min- 
nal  coal  of  Middle  Park,  Colorado.  It  belongs  to  the  class  caking-bituminous,  and  gave  on 
lalysis,  39*95  p.c.  volatile  matter  (gas  and  tarry  oil),  54*03  p.c.  fixed  residue  (coke  and  ash), 
id  6*02  p.c.  water.  G.  =  1.323.  Color  jet-black.  Powder  brown.  It  resembles  albertite 
I  the  large  amount  of  gas  and  tarry  oil  yielded  by  it,  but  differs  in  being  heavier  and  in 
elding  no  soluble  products  with  bisulphide  of  carbon,  ether,  etc.  It  also  resembles  tor- 
mite,  but  is  heavier,  does  not  crackle  in  the  fire,  and  melts  and  intumesces  when  heated. 

Bytownite,  Min.  p.  SAO.—Tschermak,  Pogg.,  cxxxviii.,  162. 
Shown  to  be  a  mixture,  Zirkd,  Tsch.  Min  Mitth.,  1871,  -61. 

Oabuerite,  Min.  p.  561.>-Anal.  and  description,  Frenzd,  Jahrb.  Min.,  1874,  682. 

CAcriBUTAiTE.     Adam,  Tableau  Min.,  1869,  p.  52.     A  doubtful  variety  of  olausthaUte 
>ni  the  Cacheuta  mine,  Mendoza,  So.  Amer.,  Dana,  Min.,  p.  798. 

CAcnoLONO,  Min.  p.  199.— Analyzed  by  Noi-demkiold,  GEfv.  Ak.  Stockholm,  1874,  3. 

Cacoxenite,  Min.  p.  584.— St.  Benigna,  Bohemia,  Borieky,  Ber.  Ak.  Wien,  Ivi.,  6,  1867. 

::jAr.AMiNE,  Min.  p.  407.— Silesia,  anal.,  Wieser,  Verb.  Geo).  Reichs.,  1871,  112. 
^Vythe  Co.,  Virginia,  anal.,  Irby,  Ch.  News,  xxviii.,  272,  1873. 

I^aIjAVEKITE,  Min.  p.  795. — Red  Cloud  mine,  Colorado,  anal.,   Qenth,  Am.  Phil.   Soc, 
ilad.,  xiv.,  229,  1874. 

^Ai-CiTK,  Min.  p.  670.— In  melaphyr  on  the  Nahe,  cryst.,  new  forma,  v.  Ratfi,  Pogg., 

:xv.,  672. 

^lyst.  Meyn,  Rose,  ZS.  G.  Ges.,  xxiii.,  456,  464. 
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DiflCQBsioxi  of  canscs  prodaciog  variety  in  fonns,  Credner^  J.  pr.  Gh.  II.,  i.,  28S,  1870. 
Discussion  of  twioR.  Schttrff'.  Jahrb.  Min.,  1870,  542. 

PHeudomorphs  in  sandstone,  Heidelberg-,  Kloeke^  Jahrb.  Min.,  1869,  714;  at  SieTiing',  neaz 
V^ienna.  Brezina,  Jahrb  G.  Reichs.,  xx.,  1,  1870. 
Pseudomorph  after  apophyilite,  Streng^  Jahrb.  Min,,  1B70,  426. 
An  apparently  hemimorpbic  crystal,  Bduer^  ZS.  G.  Ges.,  xxiv.,  397,  1873. 

Striegau,  cryst  (with  R'^  -\Vl\  -j[R),  Webiiky,  Tsch.  Min.  Mitth.,  1872,63. 

Lake  Superior,  crj'st.,  Henttenberg^  Min.  Not.,  ix.,  1,  1870;  Canary  la.,  ib.,  ix.,9;  Blei- 
berg,  ibid.,  x.,  37,  1H71  ;  Iceland,  ib.,  xi,  9,  1873;  Andreasberg,  xi..  17,  1873. 

Stalactites  from  Nlemschitz,  from  Erzberg,  cryst.,  Vrba^  Lotos,  D6c.,  1872. 

Lake  Superior,  a  remarkable  twin,  v.  JUtilJi^  Pogg.,  clii.,  17;  Alston  Moor,  cxyst.  (B*). 
ibid.,  Erg.  Bd.  v.,  488. 

Cryst.,  drUling  (2tt),  E,  8.  Dana,  Tsch.  Min.  Mitth.,  1874,  180. 

Brewster,  N.  Y.,  altered  to  serpentine,  J.  D,  Dana^  Am.  J.  Sci.,  III.,  viii..  375, 1874. 

From  the  melaphyr  at  Canisdorf ,  cryst.. ,  new  forms,  ScJtnorr,  Jahrb.  Min.,  1874,  636. 

Catalogue  of  planes  given  by  Des  CUnzeauor^  translated  into  Naumann^s  Symbols,  He^ifh- 
herg,  Jahrb.  Min.,  1874,  849. 

Schneeberg,  remarkable  association  with  quartz,  r.  Bath  and  Frenzd^  Ber.  At  Berlin, 
1874,  083. 

Caledonite.  Min.  p.  625.— Red  Gill,  Cumberland,  cryst,  Hensenberg^  Min.  Not,  ix., 
48,  1870. 

Leadhills,  anal,  by  Mn^kdyne  and  Flight ;  they  conclude  that  the  mineral  is  really  frte 
from  carbonic  acid,  and  corresponds  in  composition  to  the  formula  5l^bS  +  SOutt  +  2;Pbll. 
J.  Ch.  Soc.,  n.,  xu.,  101,  1873. 

Rezbana,  cryst,  ScJiravf^  Ber.  Ak.  Wien,  Ixiv.,  173 ;  Ixv.,  241.     8ee  Appendix  L,  p.  18. 

Oampbellite.    See  Chalyfite. 

C.^NCRfNiTK,  Mm.  p.  329.— Comp.,  Kenngott^  Yerh.  Min.  Ges.  St  Pet,  II.,  viL 

C ARSON YTTKINK.  Adam,  Tableau  Min.,  1869,  p.  24.  Synonym  of  tengerite^  Dana  Min. 
1868,  p.  710. 

Carnallite,  Min.  p.  118.— Westeregeln,  anal.,  Beintoarth,  Jahrb.  Min.,  1874,  618. 
Sta8.sfurt,  containing  thallium,  JIanimerbacfier,  Ann.  Ch.  Pharm. ,  clvxxii. ,  82,  1875. 

Carpholite,  Min.  p.  419.— Found  at  Wippra  in  the  Harz,  anal.,  Loasen,  ZS.  G.  Ges., 
xxii.,  455,  1870. 

Caksiterite,  3Iin.  p.  157.— Found  at  Winslow,  Me.,  Jack»on.  Proc.  N.  Hist.  Bost,  xiL, 
267,  1869. 

New  South  Wales,  occurrence  described,  Ulriehy  Q.  J.  G.  Soc.,  xxix.,  5,  1873. 
Found  in  large  quantities  in  Queensland,  Am.  J.  Sci.,  III.,  v.,  137,  1873. 

Cklestite,  Min.  p.  619. — Anal,  and  discussion  of  products  of  decomposition,  UUUc^  Bei. 
Ak.  Wien,  Ivii.,  929,  1868. 

Found  in  tertiar>'  rocks  of  Egypt,  Phil.  Mag.,  IV.,  xxxviii.,  162,  1869. 

Pseudomorphs,  Se/iec?ii,  Atti  Acad.  Sci.,  Napoli,  March,  1870. 

Cryst.  memoir  (many  figures).  Anerbach,  Ber.  Ak.  Wien,  lix.,  549,  1869. 
'    Monte  di  Zoccolino,  Italy,  anal.,  AcMardi,  Boll.  Com.  Geol.  Ital.,  1871,  135. 

Found  near  Hannover  Lindener  Berg,  Otit/te,  Jahrb  Min.,  1870,  480. 

RUdersdorf ,  etc. .  cryst.  and  analyses,  with  a  discussion  of  the  influence  of  ifiomoipboos 
admixtures  on  the  crystalline  form,  Arzruni,  ZS.  G.  Ges.,  rxiv.,  477,  1872. 

Cerargyrite.  Min.  p.  114.— Andreaflberg,  in  crystals,  t.  Orodd^^k,  Jahrb.  Min.,  1869, 445. 

Domeyko  has  described  a  related  mineral  from  the  Cordillera  of  Dehesa.  It  contain^ 
beside  AgCl  also  Ag^Cl  and  Cu^Cl,  though  in  varying  proportions,  as  shown  by  the  analyses. 
4  Its  color  is  aeh-gray,  and  it  does  not  alter  at  all  on  exposure  to  the  light  Sectile  like  bom- 
silver.     8d  Append.  Min  Chili,  1871. 

Oerbolite.    See  Boussinoaultite. 

Cerfte,  Min.  p.  413.— Bastniis,  cryst,  shown  to  be  orthorhombic,  I A  T=  90*  4',  t\\U 
=  129   8 ,  anal.,  NardenskUM,  (Efv.  Ak.  Stockholm,  xxvit,  561,  1870,  xxx.,  13,  1873. 
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CEBOL.TTE,  Min.  p.  470. — Saxony,  anal.,  Frenul,  Jahrb.  Min.,  1873,  780. 

Cf:Ki'S8iTE,  Min.  p.  700. — ^Knxlibaba  (Bukowina),  cryst.,  Zepharaeich,    Ber.  Ak.  Wien, 
kii..  489,  1870. 
Cryst.  memoir,  Kokacltarow^  Min.  Rassl.,  vi.,  100. 
Cryst.,  ne>v  forms,  and  discDBsion  of  twins,  Ikhravf^  Tsch.  Min.  Mitth.,  1873,  p.  203. 

CiiABAZiTE.  Min.  p.  434. — Discussion  of  composition,  with  analyses,  Kenngott,  J.  pr.  Gh., 
II..  i.,  123 ;  HammeUberg,  Pogg.,  cxlii.,  476 ;  anal.,  ZS.  G.  Gcs.,  xxi.,  84. 

Chalcolite,  Min.  p.  585.— See  Torbernitii. 

CnALCOMiCLiTE.  A  namo  used  by  Blomsfcrand  for  a  mineral  haying  the  composition  3CuS, 
FeS^  and  hence  synonymous  with  bomite  (see  Rammelsberg  Min.  Ghem.,  p.  115).  (Efv. 
Ak.  Stockholm,  xxvii,  p.  24,  1870. 

370  A.  Ohalcomorphlte,  v.  Rath,  Pogg.  Ann.,  Erg.  Bd.  vi.,  p.  376,  1873. 

Hexagonal,  a  (vert.)  =  1*8993.  Occurring  planes  0,1,1,  0:1  =  114''  24'.  Cleavage,  0 
distinct.  H.  =  5.  G.  =  2  "54.  Lustre  vitreous.  Pyr. ,  gives  water  in  a  matrass,  becoming 
white  and  lustreless.  B.B.,  fuses  with  difficulty  on  the  edges,  curling  up  like  skolecite. 
Soluble  in  HCl  with  the  separation  of  gelatinous  silica. 

Analysis  (1.  c.)  on  0*26  gr.         Si  3tl  Ca  iSf  (and  some  C) 

26-4  40  447  16'4 

loss,  in  part  Xa,  9  5  =  10000. 

From  the  Laacher  See,  also  from  Niedermendig  in  the  Eifel.  Occurring  in  cavities  in 
limest-one-inclosures  in  the  lava. 

CiiALCornYLLiTK,  Min.  p.  571.— Cornwall,  analyses,  Churc/i,  J.  Gh.  Soo.,  II.,  viiL- 
1G8,  1870. 

Chalcopyrite,  Min.  p.  65.— Cryst.  memoir,  A.  Sadebeck,  ZS.  G.  Ges.,  xx.,  595,  1868; 
even  apparently  holohedral  forms  are  really  hemihedral,  same,  ib.,  xxi  v.,  181,  1872. 
Tuscany,  analyses,  Boll.  Com.  Geol.  Ital.,  1873,  289. 

68  A.  Ohaloopyrrhotite,  Blomstrand,  CEfv.  Akad.  Stockholm,  xxvii.,  p.  23,  1870. 
Massive.     Color  like  that  of  pyrite  with  a  tinge  of  brown.     Hardness  nearest  that  of  chal- 
copy  rite.     G.  =  4*28. 
Analysis  (1.  c.) 

Fe  Cu  S  residue 

i         48-22  12-98  38-16  0*74  =  100*09 

which  gives  the  formuU  Fe^CuS^  or  ^Q^g  [  Fe  S» 

Occurs  at  Nya  Kopparberg,  Sweden,  in  small  imbedded  portions  with  magnetite,  spalerite, 
calcite,  as  well  as  chondrodite,  the  mineral  most  characteristic  of  the  locality. 

Chalypite.  A  name  given  by  Shepard  to  a  compound  of  iron  and  carbon  found  by 
Forchbammer  as  a  leading  constituent  of  the  Niakomak  iron.  The  carbon  varied  from 
7-23  —  11.06  p.  c,  corresponding  to  the  formula  CFe*  (Am.  J.  Sci.,  II.,  xlviii.,  28,  1867). 
Meunier  uses  the  name  (Ann.  Ch.  Phys.,  IV.,  xvii. ,  36,  1869),  and  introduces  another,  Camp- 
bellite,  for  a  similar  compound,  G.  =1-50  p.  c,  seemingly  contained  in  the  Campbell  Co., 
Tenn.,  meteoric  iron,  which  was  analyzed  by  J.  L.  Smith  (Am.  J.  Sci.,  II.,  xix,,  159,  1855). 

Cn.AMASiTE,  Min.  16. — In  meteoric  iron,  Meunier,  Ann.  Ch.  Phys.,  IV.,  xvii.,  32. 

CniLDBEJNiTE,  Min.  p.  579.— Tavistock,  anal.,  Churd ,  J.  Ch.  Soc,  II.,  xi,  p.  103,  1873. 

Chlorite.     See  Ripidolite,  Procloritb. 

Chloritoid,  Min.  p.  504.— Chatham  Co.,  No.  Carolina,  anaL,  Oenth^  Am.  PhiL  Soc 
Philad.,  xiu.,399,  1873. 

138  A.  Chlorooalcite.  Soaoohi,  Rend.  R.  Aocad.  So.  Napoli,  Oct.,  1872  (ZS.  G.  Gee., 
xxiv.,  505). 
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iBometric.  In  small  crystals  with  cubic,  octahednl  and  dodeoahedral  ploneSb  Tnm- 
parent,  sometimes  stained  a  light  violet.  Very  soluble,  deliqneBcing  readily.  Analysis  gari 
58  76  p.  c.  CaCl/,  the  residue  consisting-  of  the  chlorides  of  potajsh,  soda  and  manganese. 

Isomorphous  with  the  chlorides  of  potash  and  soda. 

Found  at  Vesuvius  in  the  bombA  thrown  out  during  the  eruption  in  April,  1872. 

Chondrodite,  Min.  p.  863. — Composition  discussed,  Keiingott^  Nat.  Ges.  Zftrich,  zir., 
162,  1869. 

Pargas,  crystals  identical  with  humite,  type  II,,  KokscfiarmOy  Min.  Russl.,  TL,  73  et  »<\. 

Nya-Kopparbe.rg.  crystals  belonging  to  humite,  type  II.,  t.  Rath^  Pogg-.  cxliv.,  563,  IhTl. 

Found  in  the  Bohmerwald,  near  Husine,  Krejci,  Ber.  Bohm.  Ges.  Prag,  1873,  360. 

Brewster,  N.  Y.,  anal.,  BreidenbaugK  Am.  J.  Sd.,  III.,  vi.,  212;  altered  to  serpentine. 
J.  D.  Dana,  ibid.,  viii.,  875,  1874;  preliminary  notice  of  crystals,  in  which  it  is  shown  th:t 
while  the  majority  belong  to  the  second  type  (humite),  there  are  also  some  which  are  oi 
ff/pf  III.  The  same  planes  occur,  as  on  humite,  with  a  large  number  of  other  new  forms, 
the  kind  of  hemihedrism  is  the  same,  and  the  angles  are  nearly  identical.  E.  8.  Darta,  ibid., 
U..  63,  1875. 

See  also  Humite.  I 

Chromite,  Min.  p.  153.— Analyses,  Koksch.,  Min.  Rusal,  V.,  161, 1867.  i 

Analyses,  Glouet,  Ann.  Ch.  Phys.,  IV.,  xvi.,  90. 

Monterey  Co.,  Cal.,  anal.,  E.  GoMsmWi,  Proc.  Ac.  Philad.,  1873,  365. 

Hungary,  analyses,  Hoffmann^  Jahrb.  Min.,  1873,  873.  i 

See  Magnochromite. 

Chrompicotite,  /.  Petersen,  J.  pr.  Ch,,  ovL,  137.     Appendix  I.,  p.  3. 

Chrysoberyl,  Min.  p.  155.— Helsingfors,  anal.,  F.  J,  Wiik,  Jahrb.  Min.,  1868,  181 
Cry  St,  ibid.,  1869,  356.  j 

Russia,  cryst,  new  forms,  Kfein,  Jahrb.  Min.,  1869,  548 ;  1871,  479. 

Isomorphous  with  chrysolite,  Sadebeck,  Ber.  Ges.  Berlin,  May  17,  1870;  Jahrb.  Min., 
1870,  628. 

Chrysolite,  Min.  p  256.— Laacher  See,  cryst.,  «.  Rath,  Pogg.,  cxxxv.,  579;  Vesuvius, 
twin,  ibid.,  p.  581, 

Bourbon  Isles,  red  variety  in  lava,  FucJis,  Jahrb.  Min.,  1869,  577. 

As  constituent  of  rocks,  Boue,  Ber.  Ak.  Wien,  Ivi.,  254  ;  same,  with  analyses,  Ttchermak, 
ibid.,  p.  261 ;  from  meteorite  of  Lodran,  anal.,  Tftdurmak,  ib.,  Ixi.,  467,  1870. 

Cryst  memoir,  Koksr^uirow,  Min.  Bussl.,  VI.,  1,  1870. 

From  the  Pallas  iron,  anal.,  v.  Btiurnliauer,  Versl.  Med.  Ak.  Amsterdam,  ▼.,  362,  1871; 
from  Tjobe  (India),  meteorite,  anal.,  same,  ib.,  vi.,  54,  1872. 

From  some  basalts  of  Bohemia,  anal.,  Farskp,  Ber.  Chem.  Ges.  Bohm.  (Zprdvy,  etc), 
1872,  22. 

In  labradorite  rocks  of  N.  Hampshire,  anal.,  E.  &  Da)ia,  Am.  J.  ScL,  III.,  iil,  49,  1873. 

Snarum,  anal,  Pogg.,  cxlviii.,  329,  1873. 

CiiRYSOTiLE,  Min.  p.  465.— See  Serpentine. 

CnusiTB,  Min.  p.  258.— Character  doubtful,  Bosenhruch,  Jahrb.  Min.,  1872,  169. 

Cinnabar,  Min.  p.  65.— Province  of  Lucca,  cryst,  showing  that  it  is  tetartohedral  like 
quartz,  AdiianH,  Boll.  Cora.  Geol.  Ital.,  1871,  163.     Min.  Tosc.,  II..  p.  282. 
Pseudomorph  after  barite,  Duratid,  Cal.  Acad.  Scl,  iv.,  211,  1872. 

Olarite.  Sandberger  has  gfiven  this  name  to  a  supposed  new  mineral  occurring  at  the 
Clara  mine,  near  Schapbach,  Kinzigthal.  The  chief  constituents  were  found  to  be  sulphur, 
antimony,  arsenic  and  copper.  Color  dark  steel-gray.  Apparently  orthorhombic,  with 
cleavage  perfect  in  one  (niacrodiagonal)  direction.  Occurs  altered  to  chalcopyrite ;  ako 
affords  covellite  as  a  result  of  decomposition.  In  addition  to  these  minerals,  tetrahedrite 
has  been  found  at  the  same  mine,  and  in  larger  quantities  barite,.  tluorite,  psilomelane  aod 
Umonite.     Jahrb.  Min.,  1874,  960. 

Clacstualite,  Min.  42,  798.— Mendoza,  Donwyko,  2d  App.  Min.  ChUi,  p.  30,  1867;  4tli 
^pp.,  p.  21,  1874.     ISidzner,  Tsch.  Min.  Mitth.,  1873,  254. 

Clinochlork,  Min.  p.  497.— Belonging  to  a  "  dino-hexagonal "  system,  JSchrauf,  Tsch. 
Min.  Mitth..  1874,  161. 
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Cfhest^r  Co.,  Penn.,  anal.,  Neminarty  Tsoh.  Min.  Mitth.,  1874, 176. 

Coal,  analyses,  showing  the  presence  of  sulphur  in  addition  to  that  combined  with  the 
jou  (as  FeSa),   Wormley,  Ohio  Geol.  Report,  1870,  p.  412. 

CoBALTiTE,  Min.  p.  17. — Thermo-electrical  character,  Boh^  Pogg.,  cxlii.,  1, 1871 ;  Schrauf 
tnd  Dana,  Ber.  Ak.  Wien,  Ixix.,  156,  1874. 

CoERULEOLACTiTE,  Pet€7'8m,  Jahrb.  Min.,  1871,  853— Appendix  I.,  p.  3. 

Dr.  Oenth  has  observed  a  similar  mineral  with  wavellite  at  General  Trimble's  iron  mine, 
near  White  Horse  Station,  Chester  Valley  R.  R.,  Chester  Co.,  Penn  (the  locality  erroneously 
called  ''  Steamboat ").  It  is  in  cryptociystalline,  botryoidal,  incrustations  of  a  pale  greenish 
blue  or  s^-blue  color.  An  analysis  of  nearly  pure  material  gave  him  :  P  36-31,  3tl  38*27, 
Cu  4*25,  H  =  21-70,  quartz  0  54  =  101-07.  G.  ='2696.  Neither  the  wavellite  nor  any 
other  associated  mineral  contains  copper,  so  that  Dr.  Genth  regards  it  as  probably  belonging 
to  the  constitution  of  the  mineral  (priv.  contrib.). 

CoLUMBiTE,  Min.  p.  515.-— Bodenmais,  composition,  Hermann.  J.  pr.  Ch.,  ciii.,  127,  1868: 
n.,  ii.,  2,  113. 

Composition,  Bamrndsberg,  ZS.  G.  Ges.,  xxi.,  555,  1809. 

From  New  Enghind,  Shepard,  Am.  J.  Sci.,  II.,  1.,  90,  1870. 

Relation  to  wolframite,  Jereinejeuo,  Jahrb.  Min.,  1873,  421 ;  also  Groth  and  Artnmi.  PoggM 
!xlix.,  235,  1873. 

San  Roque,  Argentine  Republic,  anal.,  Siewert,  Tsch.  Min.  Mitth.,  1873,  224. 

OOPIAPITE,  Min.  p.  665.— AnaL,  Domeyko,  4th  Append.  Min,  Chili,  p.  7,  1874. 

Copper,  Min.  p.  14,— Wallaroo,  Schrauf,  Tsch.  Min.  Mitth.,  1872,  55:  artificial  crystals, 
bid.,  1873,  290. 
Cryst.  note,  Zerrenner,  Tsch.  Min.  Mitth.,  1874,  94. 
Remarkable  crystal,  Koksc/tartm,  Verb.  Min.  Ges.  St  Pet.,  II.,  vii.  (Jahrb.  Min.,  1873,  421). 

CoQUiMBiTB,  Min.  p.  650. — Atacama,  anal.,  Domeyko,  4th  Append.  Min.  Chili,  p.  6,  1874. 

CoRKiTB.  Adam,  Tableau  Min.,  1869,  p.  49.  A  synonym  of  beudantite.  Levy  (Dana 
lin.,  p.  589). 

CoRNWALLiTE,  Min.  p.  569. — Analyses  by  Church,  confirming  it  as  a  good  species,  but 
iving  a  smaller  amount  of  ll  (about  8  p.  c. )  than  in  the  analysis  by  Lereh  (1.  c. ),  J.  Ch.  Soc. , 
r,,vi.,  276,  1868. 

CoRUNDOPHiLiTE,  Mlu.  p.  504. — Chester,  Mass.,  anal.,  Eaton,  Am.  J.  Sci.,  II.,  xlvi, 
>G,  1^<68. 

Corundum,  Min.  p.  137. — Pelham,  Mas&,  Adams,  Am.  J.  Sci.,  II.,  xlix.,  271. 
No.  Carolina,  Am.  J.  Sci,  III.,  iii,  301 ;  same,  Shepard,  ibid.,  iv.,  109,  172,  1872 ;  same 
.Iko  Montana),  occurrence  described,  J.  L.  Smithy  ib.,  vi.,  180. 
Chester  Co.,  Penn.,  Proc.  Acad.  Philad.,  1872,  238,  260. 
Ceylon  (sapphire),  cryst.,  KUin,  Jahrb.  Min.,  1871,  486. 

Xo.  Carolina,  complete  description  of  occurrence,  analyses,  and  enumerarion  of  various 
inerals  as  alteration  products,  Genth,  Am.  Phil.  Soc.  Philad.,  xiii.,  361.  1873. 

COBAI.ITE,  Min,  p.  797.— Found  at  Rezbanya,  Fremel,  Jahrb.  Min.,  1874,  681. 

CoTCKNiTE,  Min.  p.  117.— Vesuvius,  Scacchi,  Atti  Accad.  Sci.  Napoli,  (read)  March,  1870. 

CuociDOLiTE,  Min.  p.  243.— Altered  to  Faserquarz,  Wibel,  Jahrb.  Min.,  1873,  367. 

CKON8TEDTITB,  Miu,  p.  503.  — Comwall,  analyses,  and  cryst  description  (an  illustration 
hemimorphism  of  a  very  interesting  kind),  Maekelyiu  and  Flighty  J.  Ch.  Soc,  II.,  ix., 
1871. 

Oryoconite.  Kryokonit,  Nordenskiold,  (Bfv.  Ak.  Stockholm,  1871,  293;  1874,  3.  (Pogg., 
m.,  cli.,  161,  1874 ;  Geol.  Mag.,  ix.,  355,  1872.) 

^ordenskiold  has  given  the  name  cryoconite  to  the  powder  found  by  him  in  Greenland 
vering  the  surface  of  land  ice,  as  also  at  a  distance  of  30  miles  from  the  coast.  It  formed 
ayer  of  gray  powder;  sometimes  several  millimetres  in  thickness,  and  often  agglomerated 
iO  small  round  balls  of  loose  consistency.     Under  the  microscope  it  was  seen  to  consist  fo^ 
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the  most  part  of  colorless,  ciystalline,  angular  grains ;  there  were  also  some  organic  partuki, 
some  transparent  fragments  showing  cleavage  snrfaoes  (feldspar?),  gpreen  ciystalUne  fn^- 
ments  (augite  ?  j,  and  black,  opaque  magnetic  particles.    An  analysis  gave  G.  LindUr&m  (I.  c.) 
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water,  organic  matter  (ignited  at  100°)  =  2*86,  hygroscopic  water  0*34  =  100*12. 

Nordenskiold  states  that  the  amount  of  foreign  constituents  (named  above)  is  ver^-  small, 
so  that  if  the  trafi^parent  grains  all  belong  to  tft£  mttie  minerai,  its  composition  can  be  de- 
duced from  the  analysis,  the  oxygen  ratio  for  H  :  R  :  Si  =  2  :  3  :  14,  and  the  formula  ai 
given  by  him  is  2ft  Si''  4-  ^tlSi^'  +  t{.  Its  specific  gravity  was  2*03  {21**  C),  hardness  inconsid- 
erable, and  crystalline  form  monoclinic  The  magnetic  particles  contain  met^ollic  iron,  with 
cobalt  and  jirobably  nickel.  In  regard  to  the  source  of  the  powder,  the  conclusion  arrive«i 
at  i»  that  it  must  either  have  come  from  Jan  Mayen,  or  from  some  unknown  volcanic  regiun 
in  the  interior  of  Greenland,  or  else  it  must  be  of  cosmic^  origin. 

.  The  oxygen  ratio  given  is  a  very  unlikely  one,  and  there  seems  to  be  no  sufficient  groond 
for  con8idering  the  material  essentially  homogeneous,  as  claimed  by  Nordenskiold.  The 
composition  is  very  closely  that  of  an  oligoclose- trachyte,  so  that  the  cryooonite  may  be 
properly,  as  he  calls  it,  a  *'  trachytic  dost." 

Cryolite,  Min.  p.  126. — Manufacture  of  soda  from,  J,  L.  Stniih.  Chem.  News,  zxiii,  270. 
1871. 

CRYPTOMORPniTB,  Miu.  p.  599. —Extensive  deposiU  in  Nevadft,  Am.  J.  Sci,  III.,  iv..  146. 
— See  Priceite. 

Orystallites.  A  name  given  by  Vogelsang  to  the  forms,  often  observed  especially  is 
igneous  rocks,  which  show  a  regular  arrangement  or  grouping,  but  have  not  the  properties  of 
crystals,  particularly  not  their  regular  exterior  form.  They  seem  to  form  an  intermediate 
step  between  amorphous  matter  and  true  crystals.  See  Vogelsang, — Die  Krystalliten. 
Bonn,  1875,  this  App.  p.  vi.  To  the  crystallites,  Vogelsang  has  given  a  variety  of  names 
according  to  their  form  or  appearance  :  Glubalites  (Vogelsang,  p.  13),  margariteg  (p.  19), 
lotiguUt<9  (p.  21,  \\2),»pharolites  (p.  131),  curnvlUes  (p.  134),  globoffjtM rites  (p.  134),  ftW^m>s- 
pMrilt'ji  (p.  135),  felito»2)Mrit€8  (p.  V6o),grano6p/tdrites  (p.  135).  See  also  Ferrite,  OfMtcitr, 
ViridUe. 

CuBANiTE,  Min.  p.  65.— Found  at  Tunaberg,  Kafveltorp,  Sweden,  analyses,  Clev€,  GeoL 
Fur.  Forb.  Stockholm,  I.,  105,  1873. 

'  Culsageeite.    See  Jbfferisttb. 

Cuprite.  Min.  p.  133.— Liskeard,  Cornwall,  cryst.  (9-1  new),  ScJiravf.  Tsch.  Min.  Mitth., 
1S71,  10(5. 

CrrRO APATITE.  Adam,  Tableau,* Min.,  1869,  p.  45.  An  apatite  from  Chili,  oontaiiiing 
20-93  p.  c.  Cu  ;  analyzed  by  Field  (Dana  Min.,  p.  532.) 

669  A.  Oupromagnesite.  ScuccM,  Eend.  R.  Accad.  Sc  Napoli,  Oct.,  1872  (ZS.  Q:Qt&., 
xxiv. .  500).  Found  at  Ve8U\nu3  as  a  product  of  the  eruption  of  April.  1872,  in  bluish-green 
crusts,  consisting  of  copper  vitriol  and  sulphate  of  magnesia.  From  the  solution  cryst&Usre 
obtained  having  the  composition  (('u  Mg)  S  +  7  fl^,  and  isomorphous  with  iron  vitriol. 

Cyanite,  Min.  p.  375.— No.  Carolina,  with  corundum,  Gent\  Proc  Am.  Phil.  Soc.  PhiM, 
xiii.,381,  1873. 

Cyanochalcite,  nermann,  J.  pr.  Ch.,  cvL,  65.— Appendix  I.,  p.  4. 

Cyanotrichite,  Min.  p.  666.— Cap  Garonne,  note  by  Pisani,  C.  R.,  Ixx.,  1004,  1870. 

Cvmatolite,  Min.  p.  455.— Optical  characters,  Baver,  ZS.  G.  Ges.,  xxvl,  186,  1874. 

Cuprosciieelite,  Min.  p.  606— Chili,  analyses,  Domeyko,  2d  Append.  Min.  Chili,  p.  3, 
18(17. 

615  A.  Ouprotungstite.  Tungstate  de  cuivre,  Domeyko.  Ann.  de^  Mines,  VI.,  xvi,  p. 
VS7,  1809.     Ouprotungstite,  Adam,  Tableau  Min.,  1809,  p.  32. 
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Amorphous,  forming  crasta  of  one  or  two  mm.  thickness,  enveloping  small,  hard,  glittering 
kernels  of  cupreous  scheelite  (the  latter  gi-een  in  color). 

Color  yellowish -green.  Streak  bright  greenish-yellow.  Analyses  of  fragments  taken  with 
a  knife  firom'different  crusts. 


W 

Cu 
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Ca 

residue  (Si)    tL 

1. 

55-7 

4-2    . 

2-1 

2-4            4-5 

2. 

56-48 

80-63 

2-53 

2  00 

3-87          4-62=100-13 

3. 

55 -54 

2815 

3-62 

100 

600          4-62=  9903 

Analysis  (2)  was  made  on  what  was  regarded  as  the  purest  material.  Part  of  the  iron 
probably  belongs  with  the  residue  (t^i).  The  composition  is  expressed  by  the  formula  W^Ou, 
there  being  also  some  W^Ca  present. 

On  charcoal  blackens,  and  fuses  easily  to  a  black  globule,  slightly  porous,  and  with  an 
uneven  surface.  In  the  closed  tube  gives  water,  at  a  red  heat  loses  4^  p.  c.  Easily  decomposed 
by  nitric  acid,  even  in  the  cold,  giving  a  yellow  residue  soluble  in  ammonia,  and  a  solu- 
tion strongly  colored  by  copper. 

Found  near  the  copper  mines  of  Llannico  in  the  environs  of  Santiago,  Chili.  The  cupro- 
Gcheelite  (Dana  Min.  p.  606)  associated  with  the  cuprotungKtite  had  sometimes  a  rich  dark 
green  color,  also  a  clear  green  color  with  a  tint  of  yellow  ;  lustre  vitreous  or  resinous,  with 
an  imperfect  lamellar  structure.     H.  =4.     An  analysis  gave  : 
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The  ordinary  scheelite  also  occurs  at  the  same  locality,  but  is  easily  distinguished  by  its 
superior  hardness. 

CuPROVANADiTB.  Adam,  Tableau  Min.,  1869,  p.  38.  Syn.  of  chileite,  1853,  Dana  Min., 
p.  612. 

Damoobitb,  Min.  p.  487. — Horrsjoberget,  anal ,  7jy6fo^r5m,  CEfv.  Ak.  Stockh-i  xxv.,37, 
18G8. 

A-s  a  result  of  decomposition,  anal.,  TscJtermaK  Ber.  Ak.  Wien,  IviiL,  16,  1868. 

Salm  Chateau,  anal.,  Koninck  and  Davreux^  Bull.  Acad.  Boy.  Belg.,  II.,  xxxiii.,  324,  1872. 

Optical  character,  Bav£i%  ZS.  G.  Ges.,  xxvi.,  183. 

No.  Carolina,  associated  with  corundum,  analyses,  Oenth,  Am.  Phil.  Soc.  Philad.,  xiii.,  384, 
.  1873. 

A  variety  of  damourite  has  been  called  Sterlingite  by  /.  P.  Cooke  (Mem.  Am.  Ac.  Bos- 
ton, 1874,  p.  39). 

It  agrees  with  damourite  in  physical  properties,  but  differs  in  the  value  of  the  optic-axial 
angle.  Biaxial  divergence  about  70°  (damourite  10''-12'*),  plane  of  axes  parallel  to  the  shorter 
diagonal     Dispersion  small.     Analysis  by  C.  £.  Munroe.  (1.  c. ) 
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Regarding  the  water  as  basic  with  the  protoxides,  the  atomic  ratio  becomes  ^i :  S:  B= 
4:3:  1  (as  in  damourite). 

Found  at  Sterling,  Mass.,  associated  with  spodumene  in  the  vein  of  a  large  bowlder  rock. 
(This  same  name  was  given  by  Alger  to  the  zincite  of  New  Jersey.) 

Danaite  (arsenopyrite),  Min.  p.  78. — Relation  to  glaucodot,  Tscfiermaky  Ber.  Ak.  Wien, 
Iv.,  447,  1867. 

San  Jose,  anal.,  Domeyko  2d  App.  Min.  Chili,  p.  13,  1867. 

Shown  to  possess  positive  and  negative  thermo-electrical  varieties,  Schravf  and  Daiui^ 
Ber.  Ak,  Wien,  Ixix,  152,  1874. 

DATOiiTTE,  Min.  p.  380. — Isomorphous  with  euclase  and  gadolinite,  Bammelsberg,  ZS.  G. 
fles.,  xxL,  807.     See  Euclase. 

Andreasberg,  anal.,  Leinberg^  ZS.  G.  Ges.,  xxiv.,  p.  250,  1872. 

Bergen  Hill,  cryst  monograph,  new  forms,  E.  8.  Dana^  Am.  J.  Sci.,  III.,  iv.,  16,  1872. 

Arendal,  Toggiana,  etc,  cryst.,  enumeration  of  all  known  planes,  with  the  addition  of  some 
new  ones,  E  S.  Dana,  Tsch.  Min.  Mitth.,  1874,  1. 


Digitized  by  VjOOQIC 


IB  APPENDIX  n. 

Santa  Clara,  Gal,  associated  with  flramet  and  idocrase,  J.  L,  Smithy  Am.  J.  Sci,  HL,  liiL, 
434, 1874. 

Dauberite.  Adam,  Tableau  Min.,  1869,  p.  64  Synonym  of  zippeite,  Haidinger,  Handb., 
1846.     DanaMin.,  p.  667. 

DawBonite,  B.  J.  Harrington^  Can.  Nat,  vol.  vii.,  p.  305,  1874. 

Monoclinic  with  C  =105°  ?  In  thin  bladed  crystals,  sometimeB  somewhat  fibroos.  Doable- 
refracting.  H.  =  3.  G.  =  2 '40.  Lustre  vitreous.  Color  white.  Tramiparent  to  trans 
lucent. 

Analysis  (1.  c.)  Harrington. 

^1  Mg  Ca  *a  ft  ft  C  Si 

1.  32-84  tr  5-95  2020      0*38  11-91  29*88        040  =  101-56. 

2.  32-68  (Petr)  0-45  6-65  20-17  [10-32]         30-72  =100-00 

The  two  analyses,  made  at  different  times,  show  considerable  constancy  of  compoaition, 
and  seem  to  point  to  ^^a  hydrous  carbonate  of  alumina,  lime  and  soda,  or  perhaps  a  com- 
pound consisting  of  a  hydrate  of  alumina  combined  with  carbonates  of  lime  and  soda." 

There  is  approximately  the  quantity  of  water  required  to  form  a  di-hydrate  of  alamioA, 
and  nearly  enough  carbonic  acid  to  form  a  neutral  carbonate  of  lime  and  bicarbonate  of  sodai 
If  it  be  a  carbonate  of  alumina,  it  griyes  the  mineral  peculiar  interest  as  being  a  oompoimd, 
not  surely  identified  hitherto  either  in  nature  (see  hovite,  Dana  Min. ,  p.  709),  nor  in  the  la- 
boratory. 

Dechenite,  Min.  p.  609.— Cryst.,  Schravf^  Ber.  Ak.  Wien,  Ixiil,  167,  1871. 

178  A.  Delafosslte,  C.  Friedd,  C.  B.,  Izxvii.,  p.  211,  1873. 

In  small  crystalline  plates,  deavable  into  thin  opaque  lamellae.      H.  =  2*5,  G.  =  5-07. 
Color  dark  gray  like  graphite,  with  a  more  decided  metallic  lustre.     Streak  blackish-giay. 
An  analysis  gave  Friedel  (I  c) 

^  Pe  £l 

47-45  47-99  3  52=98.96 

This  corresponds  to  Fe,^u,  (but  is  it  not  a  mixture?) 

B.B.  Fusible  with  difficulty,  coloring  the  flamo  green.  Easily  soluble  in  HCl,  even  in  the 
cold. 

Found  on  yellowish-white  lithomarge  from  the  region  of  Katharinenburg,  Siberia,  perhaps 
also  from  Bohemia.     Named  for  the  mineralogist  Delafosse. 

Det-KSSITE,  Min.  p.  497. — Filling  cavities  in  an  amygdaloid,  Nova  Scotia,  anal.  How, 
Phil.  Mag.,  IV.,  xxxvii.,  269. 

Derxbaciiite.  Adam,  Tableau  Min.,  1869,  p.  49.  A  qmonym  of  beudantite,  Letp, 
(Dana  Min.,  p.  589). 

Descloizite,  Min.  p.  609.— Wheatly  mine,  Penn.,  J.L.  Smith,  Am.  J.  Sci.,  IL,  xlviii, 
137.  1869. 
Note  by  KenngotU  Jahrb.  Nat.  Ges.  Zurich,  xvi.,  137,  1871. 
Cryst.,  i^Mravf,  Ber.  Ak.  Wien,  Ixiii.,  167,  1871. 

Dewalquite.    See  Ardennite. 

Deweylite,  Min.  p.  469.— Probably  derived  from  the  deoomposition  of  albite,  anal, 
Leeds^  Am.  Chemist,  iv.,  64,  1873. 

DiAB.ANTACiiRONNYN,  Liebe,  Jahrb.  Min.,  1870,  1.— Appendix  I.,  p.  4.  See  also  Keiin- 
gott,  Jahrb.  Min.,  1871,  51. 

•    DiALT..\f?E,  Min.  p.  215.— Relation  to  minerals  of  the  pyroxene  group,  TichemuUs,  Min. 
Mitth.,  1871,  25;  Strong,  ibid.,  1872,  274. 

Diamond,  Min.  p.  21.— Occurrence  described,  KokscharoWy  Min.  Russl.,  V.,  373-  VL, 
190  et  seq. 

Found  at  Dlaschkovitz,  Bohemia,  tidiafank,  Pogg.,  cxxxix.,  188.  1870;  ibid.,  cxL.  330; 
Zepharoicic/i  throws  doubt  upon  the  matter,  ibid.,  cxl.,  652. 
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VkwB  on  the  origin  of,  W.  B.  Clarke,  Ch.  News,  xxiv.,  IC,  40.  64,  78. 

Probably  exists  with  the  platinum  of  Oregon,    Wce/ikr,  Am.  J.  Sci.,  II.,  xlviii.,  441. 

Probable  existence  in  the  gold  washings  of  California,  with  zircons  and  topaz,  ^iUtmaUy 
Am.  J.  Sci.,  III.,  V  ,  384 ;  found  at  Cherokee,  Butte  Co.,  Cal.,  same,  ib.,  vi.,  133,  1873. 

Behavior  on  heating:,  Rose,  Pogg.,  cxlviii.,  407  ;  v.  Schrotter,  Ber.  Ak.  Wien,  Ixiii,  4^, 
1^71 ;  Baumhauer,  Vers.  Need.  Ak.  Amsterdam,  II.,  vii.,  20U,  1873. 

A  uniaxial  crystal,  Schrauf,  Tsch.  Min.  Mitth.,  1873,  289. 

Knop  has  shown  that  the  supposed  diamonds  of  Jeremejew  do  not  exist  in  the  zanto- 
phyllite  (Jahrb.  Min.,  1871,  275  ;  Appendix  I.,  p.  19).  On  the  contrary,  the  appearances  are 
due,  not  to  inclosed  crystals,  but  to  cavities  which,  says  Enop,  owe  their  existence  to  th€ 
oorrodlng  influence  of  acids  either  in  nature  or  m  the  laboratory  (Jahrb.  Min.,  1872,  785). 

DiAPnoRiTB,  Zt])harotneh,  Ber.  Ak.  Wien,  Ixiii,  130;  Appendix  L,  p.  4. 

DiASPORR,  Min,  p.   168.— Chester  Co.,  Penn.,  anal.,  Sharpks,  Am.  J.   Scl,  II.,  xItil. 
319.  1868. 
Urals,  near  Mramorsk,  anal.,  containing  P^Os,  Hermann,  J.  pr.  Ch.,  cvl,  70,  1869. 
Chester.  Mass.,  containing  phosphoric  acid,  Shepard,  Am.  J.  Sci.,  II.,  1.,  9«,  1870. 
No.  Carolina,  occurrence  described,  Gent/i,  Am.  Phil.  Soc.  Philad.,  xiii.,  372,  1873. 

DiMORPiiiTE  (Scacchi),  Min.  p.  28.—KenngottB;aggest6  that  both  types  of  this  species  are 
o  be  referred  to  orpiment  (auripigment),  Jahrb.  Min. ,  1870,  537. 

DiopsTDE,  Min.  p.  214. — From  the  chrysolite  bombs  of  the  Eifel,  Eammelsberg,  Pogg., 
xli.,  516. 
Relation  to  minerals  of  the  pyroxene  group,  Tsc/iermak,  Tsch.  Min.  Mitth.,  1871,  21. 

PioPTASE,  Min.  p.  248. —Composition,  Rammdsberg,  ZS.  G.  Ges.,  xx.,  536, 1868. 

DoIjOMITE,  Min.  p.  681. — Brewster,  N.  Y,,  altered  to  serpentine;    to  bmcite ;  pseudo- 
korph  after  chondrodite,  /.  D,  Dana,  Am.  J.  Sci.,  III.,  viii,  375,  1874. 
Pseudomorph  after  garnet,  Laube^  Lotos,  xxii.,  209,  1872. 
Analyses,  Ltmberg,  ZS.  G.  Ges.,  xxiv.,  218  et  seq.,  1872. 

DoMEYKiTB,  Min.  p.  36. — Analyses,  Fremd,  Jahrb.  Min.,  1873,  26. 
Zwickau,  Weisbach,  Jahrb.  Min.,  1873,  64. 

634  B.  Dolerophanite,  ScaecJd,  Note  Mineralogiche,  p.  22,  Napoli,  1873.  Extract  from 
fcfci  Acad.  ScL  Napoli,  v.  (read  1870). 

Monoclinic.    Observed  planes,  i-»,  t-i,  0;  4-*\  \'h  I-*,  l-»\  |-»/  1,  -3  ;  <-J;  'h%  -5-^,  i-i, 
^\   -?.-?,.      0=113"  52'.  a  (vert)  :  b  :  c  =  0-9962:  1  :  0-6753.     i-t  A  1  =  70**  3',  i-iAl  = 
;1°5',  Oa1  =  110''9'.     Crystals  small,  rarely  having  a  diameter  of  more  than  two  milli- 
etres.     Well  polished.     Opaque.     Color  brown.     Powder  brownish -yellow. 
Composition  CugS.     Analyses : 

On  §  insoluble         loss 

1.  62  27  3607  1-22  0-44  =  100. 

2.  65-20  83-49  ^31  =100. 

A  little  CuS  accompanying  the  dolcrophanite  is  probably  the  occasion  of  the  excess  of  S.. 
K!ept  for  some  time  in  water,  the  crystals  dissolve  in  part,  giving  a  blue  solution ;  they 
jRerve  their  form,  however,  though  the  color  changes  from  brown  to  bluish.     Dissolves 
lily  in  nitric  acid.     B.  B. ,  fuses,  leaving  a  black  scoriaceous  residue.     Unaltered  at  a  tem- 
■ature  of  260".     With  the  fluxes  gives  reaction  for  copper. 

^"onnd  by  Scacchi  at  Vesuvius,  having  been  produced  by  sublimation  during  the  eruption. 
October,  1868.     The  name  is  derived  lio\€p6s,  fallacious,  <pdiKa,  to  appear. 
>ee  also  Hydrocyanite. 

159  A.  Dudleyite,  Genth,  Am.  PhU.  Soc.  Philad. ,  xiii. ,  p.  404, 1873. 

las  tbe  form  of  margarite,  from  the  alteration  of  which  it  has  been  made<     Color  soft 

nze,  or  brownish-yellow ;  lustre,  pearly. 

iOAlysis  (I.  0.) 

Si  Xl  Ve  fe  lig  U         Sa  t:  ign 

32-42        23 -43        499        172        1687        019        1-52        OSO.       liJ-43=100-ia. 


Digitized  by  V^OOQ  IC 


IS  •         APPBKD1X  U. 

Oxygen  ratio  ft  :  fi  :  §i :  fl[=6  :  12  :  14  :  10  nearly,  or  2(3  ft,  2gi)  +  4(S,  SSi)  4-10  ti. 
Exfoliates  slightly  on  heating,  and  fuses  with  difficalty  to  a  brownish-yellow  blebby 
mass.     Easily  decomposed  by  hydrochloric  acid  with  separation  of  silica  in  scales.     Found 
at  the  CuUakenee  Mine,  Clay  Co. ,  N.  Carolina,  and  in  laiger  quantity  with  margarite  at  Dud- 
leyville,  Alabama. 

DuPRENiTB,  Min.  p.  583.— St.  Benigna,  Bohemia,  anal.,  Baricky,  Ber.  Ak.  Wlen,  In.,  6, 

DUFRENOYSITE,  Min.  p.  92.— Switzerland,  anal.,  Chem.  News,  xxx.,  103,  1874. 

DURANOITE,  Brush,  Am.  J.  Sci.,  II.,  xlviiL,  179.  Appendix  I.,  p.  4. — ^Note  on  compositioii, 
ICmngott  Jahrb.  Min.,  1870,  783.   Ciyst.  description,  Des  Clokeaux,  Ann.  Oh.  Phys.,  iv.,  mb. 

Dyscrasite,  Min.  p.  35.— Appendix  I.,  p.  5. 

Embolttb,  Min.  p.  117.— Chili,  several  analyses  by  Moesta  (Marburg,  1869)  quoted  by 
Domeyko,  3d  Append.,  Min.  Chili,  1871. 

Eljsolitb,  Min.  p.  827. — Investigated  microscopically,  Zirkdy  Jahrb.  Min.,  1870,  810. 

EMBRrriERiTB,  Min.  99. — See  Bouktngerite, 

Emerald,  Min.  245.— See  Beryl 

Emplectitb,  Min.  p.  86.— Ohristophsan,  near  Freudenstadt,  anal.,  Petersen.  Jahrb.  Mm., 

1869,  847. 

Enaroite,  Min.  p.  107.— Morning  Star  Mine,  Cal.,  anal..  Boot,  Am.  J.  Sci.,  IL,  xlvi.,201, 
1868. 
Peru,  anaL,  Ac/iiardi,  Lettera  a  Carlo  Begnoli  sopra  alcuni  Min.  del  Peru,  p.  19,  Pisa, 

1870.  See  also  Domeyko,  2d  App.  Min.  Chili,  p.  20,  1867. 

Occurrence  in  southern  Utah  describe<l,  Silliman,  Am.  J.  Sd.,  III.,  vi,  126,  1873. 

Famatiua  Mts.,  Argentine  Elepublic,  analyses  and  description  of  occurrence,  Stdzner^  Tsch. 
Blin.  Mittb.,  1878,  241,  249  ;  Catamarca,  anal,  Domeyko,  8d  App.,  Min.  Chili.  See  FamatiniU, 
LvzoniU. 

Enstatite,  Min.  p.  208. — In  meteoric  iron  of  Breitenbach,  cryst.  form  described,  c.  Lart$, 
Ber.  Ak.  Wien,  lix.,  848, 1869  (Pogg.,  cxxxix.,  815, 1870) :  analysis  hy  Maskelyne,  Proc  Rov. 
Soc.,  xvii.,  370,    1809  (Phil.  Trans.,  clxi.,  800,  1871). 

In  Shalka  meteorite,  anal.,  Muskdyue,  Phil.  Trans.  olxL,  366,  1871 ;  in  Busti  (Inda)  mete- 
orite, same,  Proc.  Roy.  Soc.  xvii.,  151,  1869-70. 

^rom  some  basalts  of  Bohemia,  anal.,  Farsky,  Ber.  Bdhm.  Chem.  Ges.,  L,  27,  1873 
(Zpravy,  etc.). 

In  meteorites,  RammelHherg,  Pogg.,  cxl.,  315 ;  J,  L,  SmiVi,  Am.  J.  Sci.,  IIL,  ▼.,  106, 1873. 

Brewster,  N.  Y. ,  analysis,  Breideubaugh,  Am.  J.  Sci.,  III.,  vi..  211,  1878;  altered  to  ser- 
pentine, J.  D.  Duna^  ibid.,  viii.,  875,  1874. 

See  also  Bronzite. 

234  A.  Victorite.  Mexmier,  Ber.  Ak.  Wien,  Ixi.,  p.  26,  1870. 

Occurs  in  needle-like  crystals  in  cavities  in  the  meteoric  iron  from  Cordillere,  Deesa,  Chili 
Crystals  0*8  mm.  in  length  and  0*07  in  width,  appearing  under  the  microscope  a£  six-sided 
prisms  with  four-sided  pyramids  ;  they  are  grouped  together  in  a  rosette.  Examined  crystal- 
lographically  by  Des  Cloizeaux,  as  follows  : 

1  A  i-l  {g  m)  =  184'  8  -20  ;  i-\  A  i-i  {gh  )=90"  40';  (g'm)=W\  I A  t-i  (fwA  )  =  137*  20 ;  /  / 
(WW  )3=98 -98^  40;  7/  i-l  (A'm)  =  186^  25-135'*  40';  /a  i-i  {g'm)  =  lSi%  184^  40;  /Aifover 
i-l)  {mm)=zHS '  40 .  In  polarized  light  shows  bright  colors.  Fracture  conchoidal,  no  cleavagf 
observed.  Colorless  (showing  absence  of  iron).  B.B.  infusible,  not  attacked  by  acids.  Mcunier 
( onsiders  the  victorite  as  a  variety  of  enstatite  entirely  free  from  iron. 

EosiTE,  Schrauf,  Ber.  Ak.  Wien.— Appendix  I.,  p.  5. 

Epiboulangerite,  Websky,  ZS.  G.  Ges.,  1869,  747.— Appendix  I.,  p.  5. 

Cpidote,  Min.  p.  281. — Cryst.  memoir,  homomorphous  with  azarite,  Se/iravfj  Ber.  Ak 
Wien,  Ixiv.,  159,  1871. 
Stricgau,  cr}'st.  description  (new  forms),  E.  Becker,  Koskch.  Min.  RussL^Y.,  866. 
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GompoBttion  discnssed.  Eenngott,  Jahrb.  Min.,  1871,  440. 

Untersulzbach,  cryst  description^  Brezina^  Tsch.  Min.  Mitth.,  1871,  49;  C.  Klein,  Jahrb. 
Min.,  1872,  113.  182;  optical  properties  determined  with  great  precision,  Klei'n^  ibid, ,  1874, 
1 ;  analyses,  HammeUberg,  ZS.  G.  (Jes.,  xxiv.,  69;  xxiv.,  649  ;  Ludtoig,  ibid.,  xxiv.,  466  (Tsch. 
Min.  Mitth.,  1872,  187);  «.  Dranche.  Jahrb.  Min.,  1872,  120 ;  v.  KotUO,  Ber.  Ak.  Wien,  Ixvi., 
200,  1872  :  see  also  Jahrb.  Mm.,  1873,  422. 

"Hie  analyses  of  Lad  wig  (1.  c.)  show  the  presence  of  about  2  p.  a  of  water  as  an  essential 
constitneafc  of  epidote.  In  this  Bammelsberg  finally  coincides  (I.  c. ).  According  to  the  former 
the  composition  is  expressed  by  the  formula  Si«  Ala  Ca4  H9  O^e  (earlier  obtained  tfy  Tschermak, 
and  Kenngott) ;  thisgiTefi  the  oxgyen  ratio  for  S,  ]^  fi,  di=l  :  4  :  9  :  12. 

Epigenite.— Appendix  I.,  p.  5. 

Epiphanite,  Igelstrom,  (Efv.  Ak.  Stodfch.,  1868,  29.— Appendix  I.,  6. 

Epistflbite.  Min.  p.  443.— Glatz,  Silesia,  cryst.  BamtMUberg^  ZS.  G.  Ges.,  xxi.,  96; 
Websky,  ibid.,  xxi.,  100,  1809. 

Liinddsdorrsf jail,  Sweden,  anal,  (result  somewhat  doubtful,  possibly  a  new  mineral), 
lyeUtrom.  Jahrb.  Min.,  1871,  861. 

Eksbtite,  Min.  p.  361. — Porgas,  analyses,  9.  'Rath  concludes  that  this  mineral  should  be 
placed  in  the  scapolite  group,  Pogg.,  cxliv.,384;  Wiik,  (Efv.  Finsk.  Vet.  Soc.,  xiii.,  79, 
1870-71.     See  al^o  ^Viik,  CEfv.  Finsk.  Vet.  Soc.,  xiv.,  26,  1871-72. 

Erythrite,  Min.  p.  558.— Wittichen,  Baden,  anal.,  Petersen,  Pogg.,  cxxxiv.,  86. 

148  A.  Erythroaiderite,  8cacc7ii,  Rend.  R,  Ace.  Sci  Napoli,  Oct.,  1872  (ZS.  G.  Ges., 
xxiv.,  505).  Grthorhombic,  with  two  zones  affording  angles  110°  and  92°.  Color  red. 
Very  soluble.  Composition  expressed  by  the  formula  2KaCl-|-Fe.j  Cls  +  2fl.  Found  at  Vesu- 
vius imbedded  in  the  lava  of  April,  1 872,  and  undoubtedly  formed  by  sublimation  at  that  time. 

Related  to  Kremersite. 

EsHARKiTE,  Des  Oloizeaux  has  shown  that  there  are  two  minerals,  from  the  same  locality, 
which  have  borne  this  name.  One  is  a  true  praseoUte  (fahlunite,  Dana,  Min.,  p.  485),  the 
other  in  crystalline  form,  and  in  composition,  approaches  very  near  to  anorthite,  Ann.  Ch. 
PhyB.,  IV.,  xix.,  176,  1870. 

688  A.  Bttringite,  LeJmann,  Jahrb.  Min. ,  1874,  273. 

Hexagonal,  a  (vert )= 0-9434.  Occurring  planes  0,  /,  1,  i  /a1=:137'  27',  1  Ai=162°  14'. 
In  minute  needle-like  prismatic  crystals,  seldom  more  than  3  mm.  in  length,  thickness  ^  to 
-^  mm.  Cleavage  prismatic  perfect.  H.  — about  2.  G.  =1*7504.  In  appearance  very  similar 
to  chalcomorphite. 

Analysis,  Lehmann,  1.  c.  (on  0'3023  gr.). 

Xl  Ca  S  ti  loss  (probably  5) 

7-76  27-27  1664  46*82  2-61  =        100-00 

I^ehmann  gives  the  formula  Xl,  3§  +  6  (Ca  fi)  +  26  aq. , 

Occurs  in  cavities  in  the  limestone-inclosures  in  lava  of  the  Bellenberg  at  Ettringen  and 
May  en,  in  the  district  of  Laach. 

SUCLASE,  Min.  p.  379. — laomorphous  with  datolite  and  gadolinite,  Rammelsberg,  ZS.  G. 
Ges.,  xxi. ,-807,  1869. 

Tbe  isomorphism  of  datolite  and  euclase  waa  proved  by  J.  D.  Dana  in  1854  (Am.  J.  Sci., 
II- ,  ^vii.,  215):  moreover  the  similarity  in  chemical  composition  (exhibited  by  Rammels- 
berg-) was  brought  out  in  Dana*s  Mineralogy,  1808.  pp.  362,  363  (Am.  J.  Sci.,  11. ,  xlix.,  40O, 
1870.).  The  statement  in  Groth,  Tabellar.  Uebersicht  der  Min.,  1874,  91,  is  consequently  to 
be  corrected. 

E i: DIAL YTE,  Min.  p.  248.— (=eucolite),  ciyt^  NordenskioUl.CMy,  A}^  Stockholm,  1870, 
xxvii-,  559. 

£IJT^YTITE,  Min.  p.  891. — Description,  with  correction  of  chemical  formula,  v.  RatJi,  Pogg., 
cxxxvi.,  416. 

From  Johanngeorgenstadt  {not  from  Braunsdorf.  Saxony,  Min.  p.  892),  anal,,  Fren^i 
Jahrb.  Min.,  1873.  791. 
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Ettphtllite,  Min.  p.  488.— Asflodated  with  conindum,  Qenth,  Am.  Phil.  800.  PUhd., 
xiii,  891,  1873. 

EURALITE,  Wi>k,  Jahrb.  Min.,  1869,  357.— Appendix  I.,  p.  6. 

EuxENiTE,  Min.  p.  521.— Eydland,  near  Lindemas,  anal.,  Bammdsberg,  ZS.  G.  Gea.,  xxi, 
501 ;  anal.,  same,  Pogg.,  cl.,  207, 1873. 

Hifcteroe,  anal.^Jehn,  Jahrb.  Min.,  1872,  319;  Pogg.  Ann.,  cxliv.,  595,  1871. 

Fahlerz,  Min.  p.  100.— See  Tetrdhedrite. 

Farlunite,  Min.  p.  484— (or  a  related  mineral)  in  the  Eozoon,  and  in  paleozoic  oitQoidi, 
Am.  J.  ScL,  III.,  i.,  378,  379,  1871. 

Nova  Scotia,  Haw^  Phil.  Mag.,  IV.,  xxxvii.,  270. 

132  B.  Famatinlte,  Stelmer,  Tsch.  Min.  Mitth.,  1873,  p.  242. 

Massive,  sometimes  reniform.  Fracture  uneven,  somewhat  brittle.  H.  =3*5.  G.  =4*57. 
Color  mixture  of  copper-red  and  gray.     Streak  black. 

Composition  4(3Cu.8,  SbiS»)  +  3(CuaS,  AsaSs),  or  an  antimonial  enargite  (see  luxonite). 
Analyses  1,  2,  Siewert,  1.  c. ;  1,  from  the  Mejicana  Upulunzos  mine;  2,  from  the  Mejicana 
Verdiona  mine. 


s 

Sb 

As 

Cu 

Fe 

Zn 

Gangne 

1.     f    29-17 

21-23 

407 

4412 

0-82 

0-59 

=  100-00 

2.     i    29  03 

20-54 

8-63 

45-34 

0-51 

0-59 

0-63  =  100-87 

Pyr.  In  the  closed  tube  decrepitates,  giving  off  sulphur  readily,  and  on  stronger  heating 
also  some  sulphid  of  antimony.  On  charcoal  gives  off  white  fumes  of  antimony,  leaving  a 
blaclc,  brittle  metallic  globule.  Occurs  with  enargite,  chalcopyrite,  pyrite,  eta,  in  the 
Famatina  Mts. ,  Argentine  Republic. 

It  has  also  been  found  by  Hiibner  at  Cerro  de  Pasca,  Peru  (Frenzel,  Jahrb.  Min.,  1874,  685 ; 
Tsch.  Min.  Mitth.,  1874,  279). 

FA88AITB,  Min.  p.  216.  — Pseudomorph  after  vesuvianite,  DoU,  Tsch.  Min,  Mitth.,  1874, 85. 
Pseudomorph  after  monticellite,  Tyrol,  ©.  Rath,  Ber.  Ak.  Berlin,  1874,  747. 

Faujabite,  Min.  p.  433.— Annerod,  pseudomorph  after  palagonite,  Streng^  Jahrb.  Min., 
1874,  57(5. 

Feldspar  group,  Min.  p.  352.— In  diorytes  (Schriesheim,  labradorite),  ZS.  G.  Ges.,  xx, 
365. 

Discussion  of  composition,  Tf^cJiermnk,  Ber.  Ak.  Wien  (Ix.,  145,  1S69) ;  Pogg.,  cxxiviii, 
162 ;  cxli.,  174 ;  cxlil,  464 ;  liammchberg,  ZS.  G.  Ges.,  xxiv.,  138  ;  v.  Bath,  Pogg.,  cxliv., 
219.  375  :  cxlviL,  274 ;  clii.,  39  ;  Erg.  Bd.  vi,  378. 

CryRt.  relation  of  the  different  species,  v,  Bat/u  Pogg.,  cxxxv.,  454;  compound  ciystala 
from  Sangerhausen,  eame,  Pogg.,  cxxxviii.,  537,  1869  ;  ci^stals  from  Elba,  same,  and  analy- 
sis, ZS.  G.  Ges.,  xxii.,  652,  1870. 

Relations  of  the  species,  ciyst.  and  chem.,  Streng^  Jahrb.  Min.,  1871,  598,  715. 

Decomposition  of,  J.  Lemherg,  ZS.  G.  Ges.,  xxii.,  835,  1870.  Analyses,  ibid.,  xxiv.,  188, 
1872 ;  Bqier,  Arcb.  Pbarm.,  II.,  cl.,  193. 

From  granites,  Scotland,  analyses,  Uaughton,  PliiL  Mag.,  IV.,  xl.,  59,  1870. 

India,  from  granite,  Ormnhy^  Joum.  R.  Geol.  Soc.  Ireland,  11.,  iii..  26,  1871. 

Analyses,  CUve.  Ak.  H.  Stockholm,  ix..  No.  12,  Nov.,  1870  (Geol.  West  India  Is.,  p.  29). 

In  dolerytes.  anal.,  Sandberger,  Rer.  Ak.  Miinchen,  1873,  143. 

Tuscany,  oryst.  memoir,  Ac/iirtrdi,  Boll.  Com.  Geol.  d'ltalia,  1871,  208,  261. 

Finland,   Wiik,  CF.fv.  Finsk.  Vet.  Soc,  xiv.,  26.  1871-72. 

Altered  to  penninite  (pseudophite),  ZepMrovich,  Tsch.  Min.  Mitth.,  1874,  7. 

Trachytic  rocks  of  Trannylvania,  analyses,  DoelteVy  Tsch.  Min.  Mitth. ,  1874,  13  et  seq. 

Verespatak,  anal.,  Si'pocz,  Tsch.  Min.  Mitth.,  1874,  175. 

With  corundum,  No.  Carolina,  OenVi,  Am.  Phil.  Soc.  Philad. ,  xiii. ,  375 ;  J.  L.  SmUk, 
Am.  J.  Sci.,  III.,  vi.,  185. 

Manhattan  Is.,  New  York,  analyses,  Schweitzer,  Amer.  Chem.,  iv.,  443,  1874. 

AnalyscR,  Petersen,  Jahrb.  Min.,  1874,  269. 

Foumier  mine,  Canada,  anal.,  JIarrutgton,  Geol.  Surv.,  1874,  198. 

See  also  Albite^  Andesite.  AiiorUUte,  OUgoc'.ase,  Orthodase,  T»shermakiU. 
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Des  doizeaux  has  recently  investigated  the  optical  properties  of  the  triclinio  feldspars 
(C.  B.,  Ixxx.,  Feb.  8,  1875).  The  principal  results  obtained  by  him  are  contained  in  the 
following  table,  in  which  Bx  stands  for  Hseetrix  : 


Albite. 

Oliqoclase. 

Labradoritb 

Anorthitb 

Acute  bisectrix 

always  -f 

generally  — 
sometimes + 

fdways  -h 

always  — 
Position  of 

Angle  made  by  the  +  Bx.  with  a 

theBx. 

normal  to  i-i  {g) 

IS** 

18*'  10' 

80"  40' 

has  no 

Same,  with  a  normal  to  0  (p) 

78^  35' 

68** 

56" 

simple  rela- 

Angle made  by  the  line  in  which 

Line  parallel 

tion  to  the 

the  plane  of  the  optic-axes  cuts 

to  the  edge 

planes  ob- 

i-i,  with  edge  i-i/  0(ff'/P) 

20" 

0^-i, 

27"-28" 

sorved  on 

Same,  with  edge  i'i/I{g'/m) 

96"  28'  (front) 

ti            u 

37"  23'-36°  25' 

the  crystals. 

Ordinary  dispersion 

p<v{-\-Bx.) 

p<v{  +  Bx.) 

p>v{  +  Bx.) 
Crossed;  also 

p<ij(-Bx.) 

Dispendon  parallel  or  perpendic- 

Inclined ; 

Crimed;  also 

iTuHned, 

ular  to  plane  of  polarization 

probably  also 

slight  in- 

slight  in- 

slight  hori- 

cUned. 

eUned, 

zontaL 

Apparent  optic-axial  angle  (in  air) 

for  red  rays 

80'  39' 

Sr  35' 

88"  15' 

84"  58' 

for  blue  rays 

81"  59' 

88°  31' 

87"  48' 

85"  59' 

(Roc  toum4) 

(Sunstone. 
Tvedestrand) 

(Labrador) 

(Somma) 

The  axial  divergence  is  quite  constant  for  albite,  labradorite  and  anoi-thite,  but  varies  for 
oligoclase  even  in  different  sections  taken  from  the  same  specimen.  Des  Cloizeaux  concludes 
from  his  observations  that  labradorite  and  oligoclase  have  an  equal  right  with  albite  and 
anorthite  to  be  considered  independent  species,  contrary  to  the  views  presented  by  Tscher- 
mak.  Andeslte  he  concludes  to  be  altered  oligoclase,  while  tschermakite  (q.  v. )  is  identical 
with  albite. 

Fkrgusonite,  Min.  p.  524. — Composition  discussed,  Hermann^  J.  pr.  Ch.,  evil,  129, 1869. 
Tyrite,  bragite^  anal. ,  BammeUberg^  Pogg. ,  cl. ,  203,  1873. 

Ferrite.  A  name  proposed  by  Vogdsang  (ZS.  G.  Ges.,  xxiv.,  p.  529,  1872)  for  the  amor- 
phous oxide  of  iron  (hydrous),  which  in  red  or  yellow  particles  plays  an  important  part  in 
many  rocks,  and  whose  composition  is  as  yet  undetermined. 

Ferroilmbnite  (columbite),  Hermann^  J.  pr.  Ch.,  II.,  ii,  118. 
Ferrotungsten.    See  Tammite. 

FiBROFERRiTE,  Miu.  p.  656. — Atacama,  anal.,  I>omeyko,  4th  *Append.  Min.  ChUi,  p.  7, 

1874. 

FiBROJiiTE,  Min.  p.  373. — Delaware  Co.,  Penn.,  analyses,  associated  with  corundum, 
GeiitJi,  Am.  PhU.  Soc.  Philad.,  xiii,  380,  1873. 

FiCHTELiTE,  Min.  p.  735.— Found  in  peat  near  Sobeslau,  Krejci^  Ber.  Bohm.  Ges.,  1873, 
344. 
Discovered  in  a  log  of  Pinus  Australis,  Alabama,  MaUet,  Am.  J.  Sci.,  III.,  iv.,  419. 

FioKiTB,  Min.  p.  199.— AnaL,  Chera.  News,  xxviii.,  272. 

Fluocerite,  Min.  p.  126.— Broddbo  cryst,  Nt/rdmskiSld,  (Efv.  Ak,  Stockholm,  xxvii., 
550,  1870.  ' 

Fluorite,  ^in.  p.  123. — Colorinjr  v  ^.t^r  microscopically  investigated.  Bull.  Soc.  Imft 
Mosc,  xl.,  228.  ^**^ 

\Jt81b,  cryst.  description,  Kokaeharo^^        .   ^  ^y^s^^y,^  197. 

t0jg74,781. 


ArtifiiiS^  S^te'crer.V.'pi.  Ch.7 If. |  ^<>    }K^' 

MiinafArt.hnl     e*rvat       Khtf.kfi    ^aht\^         \  \        &^' 


Milnsterthal,  cryst.,  Klucke.  Jabrb, 
Saxon  localities,  Frenzd^  Min. 
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392  A.  Foresite,  «.  Bath,  Fogg.,  clii..  p.  31,  1874.  Cookeifce,  AeJuarcU,  Mm.  Toacana 
n..  p.  2:J« ;  Boll.  Com.  Geol.  d'ltalia,  1874,  306. 

Orthorhombic.  In  crystalline  crusts  on  tourmaline,  or  lining  cavities.  GiTstals  verr 
minute,  prismatic  in  habit,  with  planes  i-l,  i-i,  0  and  1.  Augles  obtained  (approximate) 
OaI  =  132°,  i'lAl  —  121^.  Form  resembling  stilbite,  with  which  it  seems  to  be  isomer- 
phous.  Cleavage  parallel  to  i-i,  distinct ;  lustre  on  this  face,  pearly.  G.  =  2*406.  Color 
white. 

Analysis  1.  v.  Rath,  1.  c.  2.  Bechi,  Min.  Tosc,  IL,  236.  8.  Pulld  and  Capaoci,  BolL 
Com.  Geol.  Ital.,  1874,  311. 


§i 

Til 

Mn. 

Ca 

Mg 

Na 

l^a 

Be 

ft 

1.     1     49-96 

27-40 

5.47 

0-40 

1-38 

0.77 

16.07  =  100,45 

2.          44  00 

36-00 

1-02 

5-50 

002 

2  33 

0  72 

0-71 

918=  100-08 

8.          44-60 

38-00 

102 

6-50 

0-20 

3  33 

0-72 

0-71 

6.00  =  100-08 

For  his  analysis  v.  Bath  deduces  the  formula  Na«,  3Ca  8i(l  24^i  24ft.  Oxygen  ratio  for 
ft :  fe :  Si :  ft  =  1  :  6  :  12  :  6  (stilbite  =  1  :  3  :  12  :  6). 

B.  B.  Expands  and  melts.  With  difficulty  decomposed  by  HCl,  even  after  ignition.  The 
water  goes  off  in  part  at  100°-110°  C,  after  continued  heating  at  200°  the  mineral  loses 
6-5^  p.  c.  and  to  drive  off  the  whole  amount  present  (15 '06  p.  c.  and  15.09  in  two  trials)  a 
strong  red  heat  was  required. 

Found  at  San  Piero  in  Campo,  Island  of  Elba,  in  cavities  in  the  granite,  with  tourmaline, 
lepidolite,  quartz,  feldspar.  It  occurs,  as  a  secondary  product,  along  with  heulandite  and 
stilbite,  covering  these  minerals. 

A  mineral  from  the  sapie  locality,  with  the  foresite  of  v.  Rath,  associated  in  the  same  way. 
and  similar  in  physical  properties  (anal.  2),  was  referred  provisionally  by  Achiardi  (1.  c. )  to 
cookeite  (cuccheite),  although  with  a  question  as  to  the  propriety  of  so  doing.  It  is  like 
cookeite  {Brushy  Dana's  Min.,  1868,  p.  489)  in  manner  of  occurrence,  but,  as  mentioned  by 
Achiardi,  has  a  very  different  chemicial  composition.  (Could  a  confounding  of  the  relative 
amounts  of  Si  and  ^1  have  suggested  the  identity  of  the  Elba  mineral  with  cookeite,  \iz, : 
Si  35,  ^1  45  (cookeite).  ^i  45,  3^1  36  (foresite).  PuUd  and  Capaoci  first  suggested  that  the 
species  was  new  in  an  article  entitled  *  Un  Viaggio  neir  Arcipelago  Toscano,'  published  in  a 
Florence  newspaper  (1874). 

Franklin ITK,  Min  p.  152. — Found  at  Centerville.  near  Paterson,  N.  J.,  Am.  J.  Sci.,  II.. 
xlviii.,  138,  1869.     [This  observation  was  erroneous.  Brush.] 
Pseudomorph  after  calcite,  Leeds,  Am.  Chemist,  iv.,  4,  Oct.,  1873. 

Freieslebenite.     See  Diaphorite. 

30  A.  Frenzelite.-- Selenwismuthglanz,  Caatitto,  Naturaleza  II.,  174,  1873,  Jahrb.  Min., 
1874,  225 ;   Frenzel,  Jahrb.  Min.,  1874,  p.  679.     Frenzelite,  Dana, 

Massive,  structure  fine-granular,  foliated  to  fibrous.  Orthorhombic  ?  In  minute,  needle- 
like crystals,  irregular,  strongly  striated  vertically.  Crystals  sometimes  single  imbedded  is 
galapektite.  sometimes  grown  together,  forming  semi-compact  masses.  Cleavage  distinct, 
parallel  to  i-l.  • 

H.  =2  (Castillo),  2-5-3  (Frenzel).  G.=515  (Castillo),  6*25  (Frenzel).  Color  bluish-gray. 
Streak,  gray,  grayish  black  shining.     Lustre  metallia     Soft,  malleable. 

Analysis,  Frenzel  L  c. 

Se  Bi  S 

24  13  67-38  6  60  =  9811 

This  corresponds  to  the  formula  Bi^  Ses,  where  some  of  the  Se  is  replaced  by  S,  or  more 
strictly  2Bi«  Se»  +  Bl^Sr.  A  partial  examination  on  a  very  small  quantity  gave  Rammelsbeig 
Bi=65-4,  Se=16'7.  He  suggests  the  presence  of  Zn,  which  is  not  confirmed  by  Frenzel. 
B.  B.  fuses  on  charcoal  with  a  blue  tlame,  giving  a  strong  odor  of  selenium.  WiUi  iodid  of 
potassium  gives  a  fine  red  coating,  even  without  the  addition  of  sulphur,  thus  proving  that 
it  is  already  present.     Decomposed  by  aqua  r^:ia  on  slow  heating. 

Found  at  Guanajuato,  Mexico. 

Frenzel  has  given  the  first  complete  description  of  this  species,  in  fact  he  speaks  of  having 
been  aware  of  its  existence  for  some  years,  so  that  it  may  well  receive  his  name. 

Gadoi.intte,  Min.  p.  ^^.SammeUberg,  ZS.  G.  Ges.,  xxi.,  807,  1867.     See  Euclase. 
Crystalline  form  (=monoclinic),  optical  properties  and  chem.  composition,  Des  Cloizeaux, 
Ann.  Ch.  Phys.,  IV.,  xviu.,  305,  1869. 
Radauthal  Harz,  cryst.  desciiption,  v.  Bath,  Pogg.,  cxliv.,  676, 1871. 
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Oaetnitb,  Min.  p.   149. — Fianklin,  N.  J.,  deacriptioxi  and  analysis,  (Adam)  0,  J,  Br.uh^   . 
Am.  J.  Sci.,  III.,i,  2a 

Galen ITJS,  Mia  p.  40.— Tief en  glacier,  anal.,  v.  Fi^nberg,  Jahrb.  Min.,  1869,  873. 
ProvlDoe  of  Lucca,  Italy,  cryst.,  AcMardi,  Boll.  Com.  Geol.  Ital.,  ii.,  160,  1871. 
Localities  in  Saxony,  Fremd,  Min.  Lex.  Sachsen,  Jahrb.  Min.,  1874,  425. 
Positive  and  negative  varieties,  therrao-electrically,  Stefan,  Ber.  Ak.  Wien,  li,  260,  1865 ; 
ScJira uf  oxMdi  Dana,  ibid.,  Ixix.,  15i),  1874. 
Ciyst.  monograph,  Sadebeck^  Z8.  G.  Ges.,  xxvL,  617,  1874. 

Garnet,  Min.  p.  265. — Spessartite,  crystallized,  Aschaff enborg ;  massive,  Pfitsch,  Tyrol, 
analyses,  v.  Kobdl,  Ber.  Ak.  Miinchen,  1868,  292;  almandite,  No.  Carollxia,  anal.,  aame^ 
ibid.,  p.  295,  1868. 

Cantoira,  valley  of  Lanzo,  Stj'uver,  Atti  Accad.  Sd  Torino,  iii.,  129,  1867-8. 

From  lava  of  the  Herchenberg,  Burgbrohl,   Wolff,  Jahrb.  Min.,  1868,  605. 

Granatfilz,  Zermatt,  anaL,  v.  FeUenberg,  Jahrb.  Min.,  1868,  745. 

Jordansmiihl,  Silesia,  colorless  variety,  oryst.  ($^-»),  anal,  Websky,  ZS.  G.  Gres.,  xxi.,  758, 
1869. 

Fmgard,  white xariety,  resembling  quartz,  anal,  Nordenskiold,  (Efy.  Ak.  Stockholm, 
xxvii.,  565,  1870. 

Elba,  cryst.,  anal.,  v.  Bath,  ZS.  G.  Ges.,  xxii.,  638,  660,  1870. 

Mexico,  anal.,  Damour,  Ann.  Ch.  Phys.,  IV.,  xxiii.,  159,  1871. 

Tuscany,  occurrence  described,  analyses,  Acfiiardi,  Boll.  Com.  GeoL  Ital.,  1871, 168. 

Altered  to  chlorite,  Niedzwiedzki,  Tsch.  Min.  Mitth.,  1872,  162. 

Grossular,  Monzoni,  anal,  Lemberg,  ZS.  G.  Ges.,  xxiv.,  249,  1872. 

From  eklogyte,  Eppemeuth,  etc.,  v.  GericJiten,  Jahrb.  Min.,  1874,  434. 

Cryst.,  enumeration  of  all  occurring  planes  with  the  localities,  Bauer,  ZS.  G.  (les.,  zxvi, 
119,  1874. 

416  A.  Gamlerite,  Gamier,  Bull.  Soo.  G.,  II.,  xxiv.,  p.  448  (1867),  A,  Liversidge^  J. 
Chem.  Soc.,  IL,  xa,  613,  July,  1874. 

Amorphous,  enclosed  between  thin  plates  of  silica,  which  has  filled  fissures  in  the  original 
material.     H.=2-5.     G.=:2-27. 

Color  bright  apple- green.  Streak  pale  g^een.  Touch  not  unctuous.  Adheres  to  the 
tong^ie. 

Analysis  (1.  c.)  Liversidge. 

Si  XlFe  ^^i  lilg  Oa  ti 

?  47-24  1-67  24-01  21-66  tr  527        =        9985 

Liversidge  suggests  the  formula  (Mg5t^i)io  ^is  +  SJft. 

In  the  closed  tube  gives  ott  water,  becoming  g^ray  ;  with  borax  gives  a  nickel  bead.  On  im- 
mersion in  water  breaks  to  pieces  with  a  sharp  crackling  sound,  the  fragments  having  a 
conchoidal  fracture. 

Occurs  in  veins  traversing  a  serpentine  rock  near  Noumea,  capital  of  New  Caledonia  ;  asso- 
ciated with  chromic  iron  and  steatite. 

LtTcrsidge  calls  attention  to  the  relation  of  this  species  to  alipite,  and  suggests  at  the  same 
time  that  it  is  probably  a  result  of  decomposition  and  consequently  hardly  deserves  a  new 
name,  proposing,  however,  in  case  it  prove  to  exist  in  large  quantities,  the  name  from  the 
locality  (I.e.,  noumeaite).  A  private  contribution  from  Mr.  W.  B.  Clarke  (from  whom  Mr. 
Liversidge  obtained  his  specimen)  states  that  the  mineral  was  discovered  by  Gamier  in  1865, 
and  should  properly  receive  the  name  gamierite,  especially  as  it  was  found  at  Mont  d'Or, 
before  the  town  of  Noumea  existed.  In  the  Bull.  Soc.  G. ,  II. ,  xxiv. ,  448  ( 1867),  Gamier  in  an 
article  on  New  Caledonia  mentions  the  occurrence  of  a  hydrous  magnesian  silicate  (=gynmite) 
in  the  veins  of  the  serpentine,  and  adds  that  it  is  sometimes  colored  green  through  the  pre- 
sence of  a  silicate  of  nickel  (>.  «.,  the  8o<caUed  gamierite  ?).  It  is  hence  probably  a  mixture. 
If  an  analysis  of  the  similar  material  by  Leihius  (Sydney  Herald,  Sept.  23,  1874)  is  correct  (Si 
48-90,  Mg  10-93,  Ni  6-46,  S  0*83,  ^'e  +  ^i  _,x5l<i>  fl=17-75),  it  would  imply  an  entire  want  of 
constancy  of  composition.  ^ 

OEHL.BNITE,  Min.  p.  370.— Orawii.  ^     Jaiumky,  Ber.  Chem.  Qefu,  BerUa,  1873, 

14')5  ;  V.  Zephinmcii,  Ber.  Ak  Wie^^^  ^26^  1874. 

Monzoni,  anal.,  Lcmberg,  ZS.  G.  q>  kZ\%' "  f^^  p.  248, 1872. 

Geterite,  Min.  p.  77.— {=jj;ji      ^t     'f         -^u  Baden,  anal.,  P<t«»'««»,  Pogg.,  cxxrvit, 
391,  1869.     bee  also  Jahrb.  Mhi,  i^^  ^''      ^ol^»^'        ^ 
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G-£NTiiiTB,  '^m.  p.  471. — ^Webster,  Ka  Carolina,  anal.,  DunningUm.  Gli.  News,  zzr., 
270,1872.  »  »  If      ,  -1         1 

Geybertte.  Pealite  18  a  name  given  by  Dr.  Endlich  to  a  Taziety  of  gejserite  (opal) 
from  the  silicious  deposits  of  the  Upper  (xevser  basin  of  Firehole  river,  i^  analyflds  gave 
him  Si  =  95-84,  Xl  tr,  f'e  2-68,  Sig,  Ca,  j^a,  Li,  tr.,  ign  l-50=100-02.  The  specimen  had  a 
milk-white  color,  crypto -crystalline  structure,  semi-vitreomi  aspect.  G.  =  2*49.  Another 
kind  was  greenish-brown  to  greenish -white  in  color  ;  amorphous  ;  luKtre  vitreous.  G.  =2'0816 
It  contained  6*8  p.  c.  water.  (Hayden's  U.  S.  GeoL  Survey,  oth  Ann.  Bep.)  Am.  J.  Sd 
IIL,  vi,06. 

Gersdorffite,  Min.  p.  72.— Lempiila,  Finland,  Wiik^  Oefv.  Finsk.  Yet.  Soc,  ziii,75, 
187(K-71. 

Gieseckite,  Min.  p.  479. — Occurrence,  with  other  minerals,  in  Brittany,  de  LimuT.  BuIL 
Soo.  G.,  III.,L,  166,  1874. 

429  A.  GiLBERTiTE,  Min.  p.  798. — Frenzel  has  investigated  the  hitherto  doubtful  gil- 
bertite,  and  concludes  that  it  is  really  a  good  species  belonging  to  mica  group.  It  occurs  at 
the  various  tin  mines  of  the  Erzgebirge  (Saxony  and  Bohemia),  Zinnwald,  Ehrenfriedens- 
dorf,  etc. 

Frenzel  mentions  two  varieties :  The  first  {a)  is  of  a  greenish  to  yellowish-white  color ;  trans- 
lucent. H.  ni  1.  G.  =  2 '65-2 '72.  It  occurs  massive,  with  a  dense  to  ciystalline  structure, 
filling  all  the  cavities  between  the  cassiterite  and  wolframite.  The  second  variety  {b)  occois 
in  spherical  or  stellate  forms,  and  also  in  groups  of  six-sided  tabular  crystals.  It  is,  more- 
over, found  pseudomorph  after  scheelite  and  apatite.  H.  =  3.  G.  =2*82.  According  to 
Fischer  the  mineral  shows  itself  under  the  microscope  to  be  homogeneous.  Analyses  1.  and 
2.  of  variety  a ;  1.  from  Ehrenfriedensdorf ,  2,  from  Pobersbau.  3.  variety  d,  from  Ehren- 
fricdensdorf. 


Si 

^\ 

i'e 

Ca 

Ag 

£:a 

Na 

Fl 

ft 

1. 

48-96 

80-96 

2-24 

0  26 

1-97 

8-47 

1-65 

1-04 

8-83=   99'38* 

2. 

4810 

32-30 

8-30 

0-40 

1-12 

10-02  . 

0-81 

4  09  =  10014* 

3. 

48-10 

81-56 

8  10 

1-30 

1-33 

8-62 

2-14 

0-88 

3-52  =  100-54 

*  Contains  alao  tnon  of  manganese. 

The  water  is  given  oif  only  at  an  elevated  temperature.  B.  B.,  fuses  in  fine  splinters, 
coloring  the  flame  slightly  red.     (Compare  analyses  of  margarodite,  Min.  p.  310. ) 

GiSMONDiTR,  Min.  p.  418.-  -Found  near  Baumgarten,  eoAt  of  Giessen,  Screng,  Jahrb.  Min., 
1870,  430 ;  cryst.  description,  same,  ibid.,  1874,  578. 

Glabbachite,  Adam,  Tableau  Min.,  1869,  p.  62.— A  doubtful  selenid  of  lead  fromGlas- 
bach,  analyzed  by  Kersten.     See  ZargUe,  Dana  Min.,  p.  43. 

Glancespar,  Fogg.  Ann.,  cxlvii.,  p.  272. — ^Vom  Rath  has  investigated  this  mineral,  first 
mentioned  by  v.  Dechen  in  his  Geognost.  Fuhrer  in  das  Siebengebirge,  p.  154,  Bonn,  1861. 
Occurs  in  small  prismatic  fragments  in  the  basalt  of  the  Siebengebirge.  Form  a  rhombic 
prism  having  an  acute  angle  of  88^° ;  cleavage  distinct  with  pearly  lustre,  angle  on  prismatic 
face  =  134'*  7'    H.  between  quartz  and  feldspar.     G.  =  3  150. 

Analysis  v.  Bath  (L  c.)  on  0'7  gr. 

Si  •    Xl  Pe  Ag  Ca 

86-7  67-9  4-4  07  0-8=100-5. 

Part  of  the  CaO,  MgO,  and  Fe.Os  are  due  to  impurities  (augite,  magnetite),  and  deducting 
these  we  obtain  the  formula  i^lSi,  or  that  of  cyanite,  from  which  it  differs  in  prisnmtic 
.angle  and  specific  gravity.     B.B.,  infusible. 

The  form  given  is  exactiy  that  of  andalusite  (/a/=  88^*  12'  andalusite,  =  88*  15'  glancje- 
■spar).  and  the  specific  gravity  is  identical,  as  is  the  composition  also.  In  cleavage  it  seems 
■to  be  somewhat  different. 

GLAUJiiCKiTE,  Min.  p.  627.— Relation  to  axinite,  Schrauf.     See  Axinite. 

Westeregeln,  near  Stassfurt,  cryst.,  new  forms,  Zepharovich,  Ber.  Ak.  Wien,  Ixix.,  16,  I87i 
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Gt.aucodot,  Min.  p.  80. — Anal.,  relation  to  arsenopyritei  Tacfiermak^  Ber.  Ak.  Wieu,  It., 
447,  1807. 

Hakansbu,  anal.,  r.  KobeU,  Ber.  Ak.  Manchen,  1867,  276. 

Thermo-electrical  properties,  crystals  shown  to  be  positive  internally,  but  having  an  outei 
portion  (2  mm.  thick)  which  is  negative.  These  two  portions  also  show  considerable  variation 
in  specific  gravity.    G.  5-l>05  and  0  011.    iSc/^rae// and  Uarui^  Ber.  Ak.  Wien,  hdx.,  153,  1874. 

Glaoconite,  Min.  p.  462.— Rnaaia,  analyses,  Kupffer,  Jahresb.  Chem.,  1871,  1307. 
An  vers,  anal.,  VeiBalqtte^  Soc.  Geol.  Belg.,  Dec,  1874,  p.  8. 

Glaucopyhite,  Sandberger,  J.  pr.  Ch.,  II.,  l,  230.    Appendix  I.,  p.  6. 

Gmelinitk,  Min.  p.  430.— Andreasberg,  cryst.,  H.  Guthe  (Jahrb.  Nat.  Ges.  Hannover, 
1871,  p.  520;,  Jahrb.  Min.,  1871,  752. 

Gold,  Min.  p.  3.— Scotland,  oocurrence  described,  Lindsay,  Trans.  Edinburgh  G.  Soo.,  i., 
105,  1868. 
In  Great  Britain,  D.  FVr6<w,  Phil.  Mag..  IV..  xxxvii.,  821,  1869. 
Vancouver's  Is. ,  and  west  Africa,  analyses,  Wibel,  Jahrb.  Min. ,  1878,  244. 

G^THITK,  Min.  p.  160. — '*  Silicious  nodular  brown  hematite,*'  from  the  oarboniferoua 
imestone  beds,  near  Cookstown,  Co.  Tyrone,  Ireland,  Hardman.  E.  Geol.  Soc.  Dublin,  IL, 
ii.,  150,  1873. 

Graumatite,  see  nephrite. 

Graphite,  Min.  p.  24.— Behavior  on  bemg  heated,  Bom,  Pogg.,  cxlviil,  497,  1872. 
In  meteoric  irons,  MeunteVy  Ann.  Ch.  Phys.,  IV.,  xvii.,  46,  1869. 
Wythe  Co.,  Va.,  anal.,  Goidsmil/i,  Amer.  Ac.  Philad.,  1874,  p.  73. 

Greenockite,  Min.  p.  59.— Cryst,  Koksc^taroio  (Bull.  Ac.  Imp.  Euasl.,  xv.,  219,  1871), 
Tahrb.  Min.,  1871,894. 

458  B.  arochauite,  Websky,  ZS.  G.  Ges.,  xxv.,  p.  395,  1873.  See  also  Bock,  Inaug. 
)w8ert.,  Breslau,  1868. 

Monoclinic  ?  In  small,  six-sided,  tabular  crystals,  rough  and  allowing  no  measurements, 
be  edges  being  rounded  off  by  irregular  planes.    Optically  biaxial,  angle  of  axes  about  20"* 

0  80°.  Double  refraction  weak,  probably  positive.  Cleavage  basal  easy,  forming  thin  soft 
lates. 

Analysis,  Bock  (1.  c). 

Si  XI  ^e  Mg  fi 

28-20  24-56  6-27  80  94  12-15  =  10112. 

Oxygen  ratio  for  S  :  fi  :  §i  :  fi  =  4  :  8  :  4  :  3. 

Occurs  mixed  with  a  chromic  spinel  (magnochromite,  q.  v.),  also  in  cavities  crystallized, 

1  serpentine  at  Grochau,  south  of  Frankenstein,  in  Silesia. 

65  B.  Guadalcazarite.  Schwefelselenquecksilber.  CoHtiUo  and  Burk?iart,  Jahrb.  Min., 
>66,  411.  Guadalcazite,  J^r/a/w,  Tableau  Min.,  p.  fiO.  Guadalcazarite,  Petersen^  Tschei- 
ak'.sMin.  Mitth.,  1872.  p.  60;  BuThJiarU  ibid.,  248. 

Massive,  cryptocrjstalline.  H.  =2.  G.  =  7-15.  Lustre  greasy-metallic.  Color  deep 
ack.      Streak  bluish-black  to  black. 

Composition  6HgS  +  ZnS,  with  some  of  the  sulphur  replaced  by  selenium  and  the  zinc  by 
^miam. 
Analysis,  Petersen  (1.  c.) 

8  Se  Hg  Zn  Cd  Fe 

14-58  1-08  79-73  4'23  tr  tr  =  99-62 

Pyr.  On  charcoal  first  decrepitates,  giving  off  mercurial  fumes,  and  a  selenium  odor ;  on 
ntixined  blowing  the  white  deposit  of  oxyd  of  zinc  and  also  a  distinct  cadmium  reaction, 
the  open  tube  deposits  a  sublimate,  gray  to  black,  of  Hl>:,  S,  and  Se,  giving  off  sul- 
inrous  acid,  while  the  yellowish  oxyd  of  zinc  remains  behind.  Soluble  in  aqua  regia,  with 
e  reparation  of  some  sulphur.  In  composition  it  is  not  very  unlike  cinnabar,  but  quite 
fferent  in  physical  properties. 
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Occius  at  Gaadalcas  ar,  Mexico,  with  cinnabar,  quartz  and  barite.  This  minenl  was  fini 
mentioned  by  Ca^itillo  aod  Bnrkbart  (1  c ),  but  no  complete  description  was  giTen.  (Dam 
Min.  p.  10!).)  According  to  Castillo  it  crystallizen  in  rhombohedrona,  also  occars  hnbedded, 
LuHlre  metallic.  Color  lead -gray,  granular.  H.  =  3.  G.  =6*69-7*165.  The  qnalitativp 
examination  gave  Castillo  essentially  the  same  results  as  those  since  obtained  by  Petersen. 

Guano,  and  guano  minerals.     See  Appendix  I-,  p.  6. 

GiJARTNTTfS,  Min.  p.  383. — Shown  to  be  oTthorhombic,  not  tetragonal  in  ciyst  fonn, 
r.  Liihg,  Tsch.  Min.  Mitth..  1871,  p.  81.  The  same  result  was  obtain^  earlier  by  Goiscardi, 
see  Brezina  in  Tsch.  Min.  Mittli.,  1874,  2a5. 

GOmbklite,  «.  KoheO,^  Ber.  Ak  Miinchen,  March  oth,  1870 —Appendix  L,  p.  6. 

Gypsum,  Min.  p.  637.— Loss  of  water  on  heating,  How^  Phil.  Mag.,  IV.,  xxnx.,-279,  1870. 

Cryst.  mejTioir,  IleMenherg,  Min.  Not.,  x..  30,  1871  ;  Jahrb.  Min.,  1874,  831. 

Cryst.,  Ac/i«/2f*(Senckenberg,  Ges.,  viii.,  30),  Jahrb.  Min.,  1871,  881. 

Cryst.,  twins,  Hehrauf,  Ber.  Ak.  Wien,  Ixiii.,  157,  1871. 

Cryst.,  new  forms  (i-i,  |-i).  Brezina,  Tsch.  Min.  Mitth.,  1872,  17. 

446  O.  Hallite,  Leeds,  Joum.  Frank.  Inst,  IIL,  Ixii,  70.  J.  P,  Cooke^  Mem.  Am.  Ac. 
Boston,  1874,  p.  59. 

Hexagonal  ?  Occurs  in  large  rough  six-sided  prisms  with  easy  micaceous  deayage.  Gdor 
in  some  varieties  green,  in  others  yellow. 

G.  (yellow)  =  2*402,  (green)  =  2*398. 

Analyses  (1.  c.)  Munroe,  1.  greeu  var.,  2.  yellow. 


Si 

-^ 

Fe 

^e 

litg 

ft 

U 

1. 

1    35  89 

7-45 

8-78 

113 

31*45 

046 

14*33  =99-49 

2. 

I    35*26 

7-68 

908 

0-32 

31-51 

0-61 

14-78  =  99-74  (Mn  tr) 

Oxygen  ratio  f or  11  :  il  :  Si :  It  =  2  :  1:3:  2 — ^the  two  varieties  are  identical 

Exfoliates  somewhat  on  heating ;  decomposed  by  hydrochloric  acid  after  ignition. 

A  foreign  mineral  is  interspersed  between  the  leaves  of  the  hallite,  in  .spear-ahaped,  veij 
narrow  forms,  and  lying  in  parallel  lines,  crossing  at  angles  of  60*  and  120*',  like  the  magne- 
tite  in  the  Pennsbuiy  mica.  The  mass  of  this  interspersed  mineral  was  too  snial]  to  affect 
the  analysis  essentially. 

Found  at  East  Nottingham,  3  miles  south  of  Oxford,  Chester  CcPcnn.,  in  nests  or 
pockets  in  the  serpentine  formation.     Named  from  Mr.  John  Hall,  of  Philadelphia. 

This  name  hjjs  been  previously  used  as  a  synonym  of  aluminite,  Daua  Min.,  p.  658. 

H.\T.LOY8TTE.  Min.  p.  475.— Elba,  anal.,  Achiardi,  Nuovo  Cimento,  II.,  iii.,  Feb.,  1870. 

Tuiffer,  anal.,  liumpf,  Tsch  Min.  Mitth.,  1874,  282. 

A  variety  of  halloysite  from  Maidanpek,  Serbia,  has  been  called  milanite  by  Tietze  (Jahrb, 
G.  Reichs,  1870,  5^8).  An  analysis  gave  Si  44*96,  M  (Pe)  25*20,  H  29*50  =  99*66.  The 
amount  of  water  is  a  little  large. 

Hamartitb,  see  Bastn&sUe,  Appendix  I. ,  p.  7,  p.  2. 

Harmotomg,  Min.  p.  439. — Cryst  memoir,  shown  to  be  monoclinic,  Des  Clo&eau^  Ann. 
Ch.  Pbys..  IV.,  xiii.,  417,  1868.  »{ 

Cryst.,  lidinnu'Uberg,  ZS.  S.  Ges.,  xx.,  589,  1868. 

•Strontian,  Argyllshire,  of  unusual  form,  anaL  {BeyriMs),  Scott,  Q.  J.  G.  See.,  xxviL,  374. 
1871. 

Hartite,  Min.  p.  736.— Cryst.  (triclinic)  and  anal,  Rumpf,  Ber.  Ak.  Wien,  Ix.,  91. 

Hatciiettite,  Mm.  p.  731.— In  Silurian  of  Bohemia,  Borichy,  Ber.  Ges.  Bohm.,  1873, 
Jan.  10th. 

HAUVlfiTE,  Min.  p.  332. — Marino,  near  Rome,  cryst.,  Hessenberg,  Min.  Not.,viii.,43, 186S 
Composiiion,  Kenngott,  J.  pr.  Ch.,  cvi.,  863,  1869. 
In  basalts.  MM  Jahrb.  Min,,  1872,  77. 

Relation  to  nosite  (nosean)  and  lapis  lazuli,  Vogdsang,  Vers.  Med.  Ak.  Amsteidam,  U. 
Til,  161,  1873. 
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1. 

Hebron, 

6  22 

46-65 

8600 

9-75 

2. 

Montebnw, 

3-80 

47-15 

36-90 

9-84 

3. 

Auburn,  Me., 

5  50 

49  00 

37  00 

7-37 

106 

4. 

Penig, 

0-44 

4«00 

86-26 

6-68 

3-29 
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503  B.'Hebronite,  v.  KobeU,  Ber.  Ak.  Mttnchen,  1872,  2S4. 

The  montebragite  of  Dee  Cloizeaux  (C.  R.,  Ixziii,  306,  1247)  was  announced  in  Appendix 
f.,  p.  11,  to  be  identical  with  amblygonite,  the  statement  being  founded  upon  the  results  oC 
aiiilyaes  by  Pisani  (C.  R.,  Ixxiii.,  1479)  and  v.  KobeU  (Ber.  Ak.  MUnohen,  Feb.  3,  1872)  ;  it  ia 
moreover  confirmed  by  a  sabKequent  analysis  by  Rammelsberg  (Ber.  Chem  Ges.  Berlin,  1872). 
D'.'M  Cloizeaux,  however,  has  investigated  the  matter  further  (  C.  R.,  Ixxv.,  114  ;  Ixxvi.,  319, 
1^7  t).  He  hAA  found  that,  while  the  original  montebraslte  is  identical  with  amblygonite,  the 
mineral  from  Hebron,  Me.,  differs  from  the  latter  in  optical  character  (amblygonite,  Saxony, 
r  u  ;  hebronite,  Miiae.  v  >^),  and  in  having  a  third  cleavage  surface  inclined  upon  the  other 
two  (making  105  together  as  in  amblygonite)  at  an  angle  of  135°-136"  and  89**.  They  differ 
s'lmewhat  moreover  in  chemical  composition  (see  below).  Des  Cloizeaux  has  also  identified 
a  mineral  agreeing  with  that  from  Hebron  at  Montebraa,  and  upon  this  ground  he  proposes 
to  transfer  the  name  montebraslte  to  this.  V.  Kobell  (L  c),  on  the  other  hand,  considers 
such  a  course  as  likely  to  lead  to  g^at  confusion,  and  proposes,  wisely  as  it  seems,  to  let  the 
name  montebrasite  drop  entirely,  and  to  call  the  Hebron  mineral,  if  it  be  a  distinct  species, 
\ebronite.     In  this  proposal  he  is  supported  by  Rammelsbeig,  ZS.  G.  G^.,  xxv.,  59,  1873. 

Analyses  of  hebronite:  1.  G.  =  301  ;  2.  G.  =3-029,  Pisani,  C.  R.,  ixxv.,  79,  1872;  3. 
Tou  Kobell  vl-  c.),  G.  =  3-06 ;  4.  amblygonite.  Rammelsbeig,  Ber.  Chem.  Ges.  Berlin,  1872, 78. 

nr 

4-20  =  101-82  Pisani 
4-75  =  102-44  Pisani. 
4  50  =  103-43  V.  Kobell. 
I;l0-43  =  104-10  Ramm. 

As  will  be  seen  by  comparison  with  analysis  4.  of  normal  amblygonite,  the  hebronite  differs 
in  containing  less  fluorine  and  soda,  while  it  has  about  4  p.  c.  of  water.  The  true  nature 
>f  the  mineral,  even  if  it  be  a  good  species,  cannot  be  regarded  as  satisfactorily  settled,  as 
Oammelftberg  remarks. 

Helvetan,  Min.  p.  801. — Simmlar  has  obtained  for  helvetan  the  following  analvsis: 
>i  *i707.  A\  1305,  iPe  4-43,  Ca  2  38,  Sig  2-18,  t.  7-37,  ^a  1-69,  ti  1-85  =  10002.  He  dila  it 
I  feldspar  with  the  habit  of  a  mica,  Jahrb.  Min. ,  1868,  348. 

Uklvitk,  Min.  p.  264. — Cryst.  and  description,  KoJacharow^  Min.  Russl.,  v.,  320. 

Hematite,  Min.  p.  140. — ^In  the  Pennsbury  mica  (=  magnetite,  q.  v.),  Bom^  Pogg., 
xxxviii.,  190. 

Keswick,  Cumberland,  Elba,  cryst.  description,  Ilessenberg,  Min.  Not.,  viii.,  33,  41 ;  ix., 
2,  1870. 

Traversella,  cryst.  memoir,  Sir  aver  ^  AttlAccad.  Sci.  Torino,  vii.,  377,  1872. 

Peculiar  striation,  due  to  twining,  Baver,  ZS.  G.  Ges.,  xxvi.,  186,  1874. 

HeniTite,  Endlich,  Engineering  and  Mining  Journal,  Aug.  29,  1874. 

TetrAgonaLl(?).  In  octahedrons,  also  massive.  Cleavage  lateral  perfect,  basal  less  so. 
[.  ~  2-2*5.  Color  brass-yellow.  Lustre  bright.  Composition  (no  analysis  published) 
PbTe  -f  FeTe.     Locality,  Red  Cloud  mine,  Colorado. 

Dr.  Genth  asserts  that  Henry ite  ''"  is  undoubtedly  nothing  but  an  altaite  with  an  admix- 
ire  of  pyrite."    See  Schirmerite. 

Hbssite,  Min.  p.  50. —Calif omia,  anal.,  Oenth^  Am.  J.  Sol.,  IL,  xlv.,  311. 

Colorado,  SilUman,  Am.  J.  Sci.,  IIL,  viii,  27,  1874:  anal.,  GerUh.  Am.  Phil.  Soo.  Philad., 

Iv.,  226,  1874. 

Hkrcynite,  Min.  p.  148. — ^Analysis  of  a  magnesia-iron  spinel,  WoUe,  km.  J.  ScL,  It., 
viii.,  350,  1868. 

HKRSCnELiTE,  Min.  p.  437. — Victoria,  anal,  and  description  of  crystals,  Ulrich^  Contrib. 
In.  Victoria,  p.  26,  1870.     See  Seebachite. 

218.  Heterogenite,  Fremd,  Joum.  far  prakt  Ch.,  II.,  v.,  p.  404,  1872. 

Amorphous,   massive  in  globular,   reniform  masses,  with  little  lustre.     H.  3.    G.  3  44 

>lor  black,  jblackish  to  reddish -brown ;  streak  dark-brown. 

Analysis  (after  deduction  of  foreign  constituents,  Cu,  Bi,  etc.). 

Co  O  ft 

}  72  5-98  21-33  =  99-31 
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Composition  Co  2^0  +  6^1,  it  being  a  product  of  the  deoomposition  of  smaltite  (Speis- 
kobalt). 

Pyr.  In  matrass  g^ves  water.  B.  B.  fuses  with  difficulty  on  the  edKes,  coloring  the  flame 
green  ;  after  ignition  it  is  weak  magnetic.  Gives  a  cobalt  reaction  with  the  flaxe&  Solable 
in  dilute  hydrochloric  acid,  with  evolution  of  chlorine,  leaving  a  residue. 

Occurs  sparsely  with  calcite  and  pharmacolite  in  coiralt  and  nickel  veins  at  Sohneebeig. 

Heulandite,  Min.  p.  444.-~Compoflition  discussed,  RamiMtsberg,  ZS.  G.  Gtoa.,  zxL,  93, 
1868. 
LunddorrsijiUl,  Sweden,  anal.,  Igelstrdm,  Jahrb.  Min.,  1871,  961. 

HisiNQBRiTE,  Min.  p.  489.— Gap  Mine,  Penn.,  anal.,  2\  D.  Band,  Proc.  Ac.  Philad.,  1872, 
804. 

Cornwall,  analyses  (differing  somewhat  from  previous  results).  Church,  J.  Ch.  Soc.,  IT., 
viii.,  3. 

81  A.  Horbachitej  Kiiop^  Jahrb.  Min. ,  1873, 623.  In  crystalline  masses,  showing  an  impfr- 
feet  cleavage  direction  with  a  brighter  metallic  lustre  than  on  the  ordinary  fracture  surface:^. 
H.  4*5.  (j.  4*43.  Color  resembling  pyrrhotite  but  darker,  pinchbeck-brown  to  steel-gray. 
Streak  black. 

Analysis  on  pure  material  (as  proved  by  the  microscope),  1.  Wagner  (L  c),  2.  BammelBbei;^ 
(G.=4-7),  Pogg.,  oxxi,  p.  361. 


S 

Fe 

Ni 

1.  i 

46-87 

41-96 

11-98 

— 

99-81 

2. 

40-03 

66-96 

3-86 

= 

99 -Sd 

Analysis  1.  gives  Fe^Ni^S is  or  4FeSa  +  NiS|.  It  is  claimed  by  Ejiop  to  be  the  first  du- 
covery  of  a  sesquisulphid  in  nature,  though  the  analysis  by  Bammelsberg  shows  that  there  ia 
a  very  considerable  variation  in  composition. 

Decomposed  rather  easily  under  the  influence  of  air  and  water,  forming  iron  and  nickel 
vitriol.  Occurs  with  chalcopyrite  in  irregular  masses  in  the  serpen  linized  gneiss  at  Horbacb 
in  the  Black  Forest. 

Hornblende.    See  Amphibole. 

HORTONOLITE,  BrutJi,  Am.  J.  Sd,  II.,  zlviii.,  17.     Appendix  I.,  p.  7. 

HowLiTE,  Min.  p.  698.— From  Nova  Scotia,  How,  PhiL  Mag,,  IV.,  xxzviL,  270,  1869; 
xxxix.,  278,  1870. 

HObnekitb,  Min.  p.  603.— Relation  to  wolframite,  De9  ChUeaux,  Ann.  Ch.  Phys.,  IT., 
zix.,  176, 1870 ;  Grotfi  and  Arzruni,  Pogg,,  czlix.,  235,  1873. 

HUMITE,  Min.  p.  363. — Vesuvius,  complete  cryst.  memoir,  showing  the  relation  of  the 
three  types,  with  many  figures,  «.  BaUi,  Pogg.,  Eig.  Bd.  v.,  321,  1871 ;  chemical  investigaticD 
with  several  analyses,  v.  Hath,  ibid.,  Erg.  Bd.  vi.,  385,  1873 ;  cxlviL,  246.  See  also  chon- 
drodite.  ^ 

Hyalite,  Min.  p.  199. — Associated  with  corundum,  No.  Carolina,  Oent?i,  Am.  PhiL  Soc, 
Philad.,  xiii.,  373,  1873. 
Pseudomorph  after  apatite,  aragonite  at  Waltsch,  Borieky,  Ber.  Bohm,  G«b.,  1873.  64.  63.    . 

Hyalophane,  Min.  p.  346 — Composition,  Kenngott,  Jahrb.  Nat  Ges.  Zurich,  1869,  373. 

Hyalosiderite,  Min.  p.  266.— Sasbach,  Kaiserstuhlgebirge,  Bosenbuwh,  Jahrb.  Mis., 
1872,  49,  et  seq. 

Hyduargyllitb,  Min.  p.  177.— Chester  Co.,  Penn.,  anal.,  Hermann,  J.  pr.  Ch.,  cvi.,  68, 
72,  1869. 

Hydrargyrite.    See  Bordositk. 

Bydroouprite.  Genth  has  given  the  name  hydrocnprite  to  a  new  mineral  found  at  Corn- 
wall, Lebanon  Co.,  Penn.     He  gives  the  following  description  (priv.  contiib.) ; 

AmorpbDus,  orange-yellow  to  orange-red;  formd  very  thin  coatings,  sometimes  rag-like, 
a]>on  magnetite ;  soft 
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On  heating  lones  water  and  becomes  black ;  contains  water  and  cuprous  oxi  le.  A  sufficient 
santitj  for  analysis  could  not  be  obtained,  but  its  composition  is  probably  ^u^.  Besiden 
le  amorphous  coatings,  the  cuprite  variety,  chalcoti-ichite^  from  Cornwall,  sometimes 
snmes  an  orange-yellow  color,  so  that  on  the  same  piece  acicular  crystals  of  a  fine  crimson 
»Ior  can  be  seen  gradually  changing  to  an  orange-yellow.  It  is  therefore  very  probable 
lat  the  orange  crystals  are  pseudomorphs  of  hydrocuprite  after  cuprite. 

634  A.  Hy<?r3cya]ilte.  Idrociano,  Scaechi,  Note  Mineralogiche,  I.,  p.  26,  1878;  extract 
om  Atti  Accad.  Sci.  Napoli,  v.,  1870. 

Ortborhombic.  Observed  planes,  i-i,  ».2,  /,  2-i,  1-i,  1-i,  1,  i ;  o  (vert.)  :b:  e  =  0  7968  : 
5050  :  I  or  1-7691  :  1  :  1-4104.  Fundamental  angles,  i  a  /=  12^  4';  i-i  A  1-i  =  128'  38'; 
i-  1  =  114*25';  i-iAi  =  10b'»3'. 

Color  pale  green,  brownish  or  yellowish,  also  sky-blue.     Translucent. 
An  analysis  (1.  c.)  gave  Ou  49*47.  5  50*80,  loss  0*40  =  10000,  which  corresponds  to  the 
rmula  ('u§. 

Completely  soluble  in  water.  Effloresces  very  readily  in  contact  with  the  air.  When  pre- 
rved  in  the  matrix  untouched  the  crystals  will  remain  two  or  three  days  without  sensible 
aeration,  but  upon  being  detached,  or  even  touched,  they  change  color  almost  immediately, 
the  alteration  the  crystals  first  show  a  blue  color,  then  split  to  pieces  slowly,  and  separate 
x>  minute  granules,  which  seem  to  be  crystals,  thougli  too  small  to  allow  of  their  form 
Lng  determined.  The  cause  of  the  efflorescence  in  this  case  is  the  absorption  of  the  water 
>m  the  atmosphere,  not  the  loss  of  water,  as  is  generaUy  true.  The  change  when  complete 
mlts  in  the  production  of  chalcanthite  (CuS  +  7(1). 

In  the  prismatic  zone  the  crystals  show  no  immediate  relation  to  allied  sulphates  ;  the  angles 
the  brachydomet,  however,  agree  quite  closely,  1-i  A  1-i  =  77"  6',  hydrocyanite  ;  75"  52', 
estifce  ;  75*  85',  angiesite  ;  74"  84',  barite. 

Pound  by  Scaoohi  at  Vesuvius,  having  been  produced  by  sublimation  at  the  time  of  the 
iption  of  October,  1868.  The  name  is  derived  from  the  Gitop,  water^  irt^oyov,  azure  Uue  ; 
unfortunate  name,  suggesting  a  hydrous  mineral  and  one  relating  to  cyanite.  See  also 
lerophanite. 

^YDROHALTTE.  Adam,  Tableau  Min. ,  1869,  p.  69.  A  hydrous  chlorid  of  sodium,  described 
Mitscherlich,  Hausmann  Min.,  p.  1450,  1847. 

Iydromagnesitk,  Min.  p.  707. — Kraubat,  Steiermark,  cryst.  and  anal.,  Taehermak, 
sh.  Min.  Mitth.,  1871,  118. 

IVDKOPHiLiTB.  Adam,  Tableau  Min.,  1869,  p.  69.  Chlorid  of  calcium.  Hausmann 
L,  p.  1460,  1847. 

Iydrozincite,  Min.  p.  711.— Auromsa,  Lombardy,  anal.,  Ccww,  Atti  Accad.  Sci.  Torino, 
180,  1870-71. 

42  B.  Hygrophilite,  Laspeyres,  Tsch.  Min.  Mitth.,  1873,  p.  147. 

ryptocrystolline.     Occurring  in  scales ;  double-refracting.     H.  2-2*5.      G.  2*670.     Color 

jnish-gray  to  yellowish -gray,  in  consequence  of  the  presence  of  minute  pores,  properly 

isparent.      Often  contains  minute  cubes  of  pyrite.     Lustre  and  feel  greasy.     Streak 

inish- white. 

nalysis,  Laspeyres  (L  c.7 

Si  Xl  fe  Ca  %  t  ]f7a  It 

f     48-42        88-06        826        115        1*72        567        1'36        902  =  102-67 

;  belongs  to  the  pinite  group.     Oxygen  ratio  for  ft  :  fi  :  Si  :  fl  =  (approximately)  1:5: 

.  B.  Fuses  rather  easily  to  a  white  enamel,  which,  with  cobalt  solution,  takes  a  blue 
r.  Very  hygroscopic  In  water  falls  to  pieces  gradually  like  clay.  Soluble  in  hydro- 
ric  acid. 

ccurs  in  large  irregular  masses  distributed  in  a  sandstone,  or  silicious  conglomerate  in 
neighborhood  of  Halle  an  der  Saale. 

YPERSTHKNE,  Min.  p.  209.— Cryst,  form,  o.  Lang^  ^o^S-,  cxxxix.,  319,  1870. 

idencence  and  dichroism,  Kosmann^  Jahrb.  Min.,  1869,  868,  582 ;  1871,  501. 

t.  Dore,  Auvergne,  cryst.,  Des  Cloizoaux,  ZS.  G.  Gee.,  xxv.,  566 ;  v,  liath,  Fogg.,  diu, 

ie  also  AmblystegiU^  Appendix  I.,  p.  1. 

Digitized  by  VjOOQIC 


30  APPENDIX  II. 

HTPocnLORiTE,  Min.  p.  d99.—Frengd,  Jahrb.  Mfa.,  IW8, 515* 

Hypotyphite  (Breithaupt,  areenglanz),  Min.  p.  18. — Analysis  by  Frenxel,  Jalnb.  Mm., 
1874,  677. 

IDOCBASE,  Min.  p.  276.— See  Vesuvianite. 

ILMENITE,  Min.  p.  143.— See  Menaccanite. 

-  Ii.SEMANNiTE,  Ilofer,  Jabrb.  Min.,  1871,  566.— Appendix  I.,  p.  7. 

ILVAITE,  Min.  p.  296.— Elba,  ciyat.,  v.  Hat/i,  ZS.  G.  Qe&,  xxiL,  710,  1870;  AchiaTdi, 
Nuovo  Cimento,  II.,  iii.,  Feb.,  1870. 

(Lieyrite),  composition,  BamnutUberg^  ZS.  G.  G^,  xxil,  897,  1870. 
Nassau,  ciyst,  «.  Bath,  Fogg.,  Erg.,  v.,  424,  1871. 

lOLiTE,  Min.  p.  299.— (oordierite),  Bamsbeig,  Sweden,  bnal.,  Igdstrffmj  Jtkbxb.  Min.,  1871, 
800. 

Laaober  See,  cryst.,  «.  Bat/t,  Fogg.,  oliL,  40,  1870. 

Iron,  Min.  p.  15. — Native  iron  has  been  foand  a,v  Camp  Creek,  Montana,  in  small  ftogakr 
fragments  (largest  ^  incb  in  length)  slightly  covered  with  rnst.  It  showed  on  etching  na 
Widmannst^tean  figures,  but  developed  a  finely  granular  structure.  Occurs  in  the  bed  rrxk 
of  the  gold  placers,  covered  by  six  feet  of  g^vel :  associated  with  native  lead,  (q.  v.),  Gentk 
Am.  Phil.  Soc.  Philad.,  xL,  443,  1873. 

Crystalline  structure  of  me&eoric  iron,  Tschermak,  Ber.  Ak.  Wien,  Ixx.,  Nov.,  1874. 

I80CLA8ITE.  Sandberger,  J.  pr.  Ch.,  II.,  ii.,  125 Appendix  I.,  p.  7. 

IsoPYBE,  Min.  p.  392. — A  mixture,  containing  more  or  less  opal,  Maskehme  and  FUght  J. 
Ch.  Soc.,  II.,  X.,  1049,  1872. 

ITAOOLUMITE,  Min.  p.  195.— Ch.  News,  xxii.,  Ill,  266,  1870. 

IviOTiTE,  Band,  Proc.  Acad.  Philad.,  1868,  142.— Appendix  L,  p.  7. 

Jacorbite,  DamouT,  C,  E.,  Ixix.,  168.    Appendix  L.  p.  8. 

Jalpaite,  Min.  p.  39.— Tres  Puntas,  snal.,  Bertrand,  Ann,  d.  Mines,  VIL,  i.,  413, 1872. 

Jamesonite,  Min.  p.  90. — Sierra  de  Famatina,  Argentine  Republic,  aaal.,  Siewert,  Tsclu 
Min.  Mitth.,  1873,247. 

jEFPiiBisiTE,  Min.  p.  494— No.  Carolina,  with  corundum,  analyses.  Gentk.  Am.  Phil.  Soa 
PhilLd.,  xiii.,  3S)2.  1873. 

West  Chester,  Penn.,  study  of  optical  character,  Cooki^  Mem.  Am.  Ac.  Boston.  1874.  44. 

Culsaoeeitk  is  a  variety  of  jefferisite  described  by  J.  P.  Cooke  (Mem.  Am.  Ac.  Boston. 
1874,  p.  48).  It  very  closely  resembles  the  jefferitjite  from  West  Chester,  Pa.,  though  tb< 
color  is  much  lighter,  and  it  is  somewhat  more  friable  ;  the  optical  proportions  are  the  Bame. 

Three  analyses  gave  the  following  results : 


Si 

-kx 

Fe 

n 

ftg 

fi 

37-58 

19-73 

5-95 

0-58 

2513 

1109=100^ 

37-43 

19-75 

5-95 

0-58 

25  58 

1109=100-38 

37-10 

20-22 

5-95 

0-58 

25  07 

1109=100  <»1 

Oxygen  ratio  for  ft  :  fi  :  gl  :  ^  =  2  :  1  :  1  :  1.     G.  =  2225.     These  results  agree  dosdy 
irith  analyses  by  Genth  (1.  c. )  of  the  same  mineral. 
From  the  Culsagee  Mine,  near  Franklin,  Macon  Co.,  N.  Carolina. 
See  also  Vermiculite. 

Jeffeiisonite,  Min.  p.  215.— Franklin,  N.  J.,  anal.,  PtMni,  C.  R,  Ixxvi,  237,  1873. 

Jeypoorite,  Min.  p.  47  (Syepfjorite^  bad  orthogr..  Bom). — This  mineral  has  been  invosti 
giited  by  W.  A.  Ross  with  the  following  results,  previous  examinations  having  been  nuuic. 
a<!Cf>rding  to  him,  upon  mixtures  :  Occurs  in  small  crystalline  beads,  isometric  (Miller),  show- 
ing the  cube,  octahedron,  und  pyritohedron.     Color  silver- white.     Streak  blue  black,  cini 
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semi-metallic,  not  magnetic.  Blowpipe  analysis  gave  83  "2  and  82*5  p.  c.  cobalt,  witb 
eyidences  of  the  presence  of  arsenic  and  antimony.  Ross  gives  the  following  as  a  probable 
g^ess  at  the  composition :  cobalt  82,  antimony  7,  arsenic  6,  sulphur  5  =  100. 

Occurs  in  a  dark  gray  saud,  consisting  of  one-tenth  pyrrhotite,  considerable  quartz,  some 
chalcopyrite,  etc.  From  the  copper  mines  of  Khetree,  Jeypoor,  province  of  Bajpootana, 
India.     Proo.  Roy.  Soc.,  xxi,  292,  1873. 

JOBDANITE,  Min.  p.  88.— Cryst,  new  forms,  v.  Rath,  Pogg.,  tI,  363,  1873. 

Binnenthal,  analyses  (As«  Pb,  S7),  Sipocz,  Tsch.  Min.  Mitth.,  1873,  29,  131. 

Nagyag,  ciyst.,  description  and  anal.,  Tsefiermak^  Ludwig,  Tsch.  Min.  Mitth.,  1873.  216. 

Jdlianitb,  Webaky,  ZS.  G.  Ges.,  1871,  486. —Appendix  L,  p.  8. 

Kainite,  Min.  p.  642.— See  Picrombrite. 

Kalkurakite.     See  Autunite. 

Ealnszite.     See  Sti90ENITE. 

Kamacitr.    See  Chamasite. 

Kaolin,  Min.  p.  478.— Chili,  analyses,  Domeyko  2nd  App.  Min.  Chili,  p.  49,  18G7. 

A  related  mineral,  anal.,  from  the  porphyry  of  Stein,  UlUk,  Tsch.  Min.  Mitth. ,  1873,  197. 

Composition,  anal,  8c/Uoes$mg,  C  R.,  Ixxix.,  473,  1874. 

Karstenitb,  Min.  p.  621.— Liineburg,  cryst..  Miller,  Phil.  Mag.,  IV.,  xlvii,  124,  1874. 

Keboi.tte.    See  Cerolite. 

447  A.  Kerrite,  Oenth,  Amer.  PhU.  Soc.  Philad.,  xiii.,  p.  896,  1873. 
In  fine  scales,  presenting  no  definite  shape  under  the  microscope.    Very  soft.     G.  =  2-303 
'Chatard).     Color  pale  greenish-yellow,  with  tint  of  brown ;  lustre  pearly. 
Analysis  (L  c),  Chat«rd  (material  shown  by  microscopic  examination  to  be  pure). 

Si  3tl  ^e  fe  ffi,Oo  Ag  ign. 

J    38  29  11-41  1-95  0-32  025  2640  21 -25  =  9987 

The  opcyaren  ratio  for  ft  :  fl  :  Si :  fi  =  54  :  3  :  10-3  :  9*5  or 6  :  3  :  10  :  10,  which  would 
ive  2(3R.8i)  +  (ft,Si)  4-  10  ft. 

Exfoliates  upon  heating,  but  not  to  such  an  extent  as  jefferisite.  B.B.  fuses  to  a  white 
namel.  Decomposed  by  HCl  with  separation  of  silica  in  pearly  scales.  Found  as  an 
pparent  result  of  the  alteration  of  chlorite  at  the  corundum  locaHty,  Culsagee  Mine,  near 
'ranklin,  Macon  Co. ,  No.  Carolina.     Named  from  Prof.  Kerr,  State  Geologist. 

KiKSEBiTE,  Min.  p.  641.— Hallstadt,  anal,  Wie»er,  Verb.  Geol.  Reichs,  1871,  8,  p.  130; 
Dal.,  and  cryst.  description,  Tschemuik^  Ber.  Ak.  Wien,  Ixiii.,  315,  1871. 

496  A.  iqemlfine,  v.  Eobell,  Joum.  pr.  Ch.,  II.,  vii.,  p  272,  1873. 
Massive,  cleavage  imperfect  in  two  directions,  approximately  90*".      H.  4-5.     G.  3*16. 
ranslucent  in  fine  splinters.  .  Color  pale  red.     Lustre  greasy.    Fracture  uneven. 
Analysis  (1.  c.;,  after  deduction  of  SiOj  (loO  p.  a)  and  AlaOs  +  Fe.Oa  (5 '40  p.  c). 

Mg  Ca  ]?a  Fl  P 

40-86  5-96  1-28  528  40-62  =  100 

Formula,  2  'iLg»'^  +  CaFl,  where  some  lime  i.M  replaced  by  soda.     Stands  near  wagnezite, 
it  differs  in  the* large  percentage  of  Fl  and  almost  entire  absence  of  lime. 
Occurs  at  Bamle,  Norway. 

Kr*APROTHOLiTE,  Jahrb.  Min-,  1868,  415.— Appendix  I.,  p.  8. 

Knebklite,  Mm.  p.  260.— Sweden,  IgeUtram,  B.  u.  H.  Zeit.,  xxix.,  91,  870;  xxx,  149, 
71. 

Kochelite,  Web$ky^  ZS.  G.  Ges.,  xx.,  250,  1868.— Appendix  I.,  p.  8. 

KOULBRITK.     Adam,  Tableau  Min.,  1869,  p.  71.— Synonym  of  onofrite,  Dana  Min.,  p.  56. 
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KoKBCnAnoFPrrR.  Min  p.  242.— (?)  No.  Carolina,  with  corandnm,  anal ,  Genth,  Am.  Phi 
Soc.  Philad.,  xiil,  373,  1873. 

KOI.LOPHAN.    Sandberger,  J.  pr.  Ch.,  11.,  a,  129,— Appendix  I.,  p.  9. 

10  A.  KongBberglte  Pimnh  C  R.,  Ixxv..  p.  1274,  1S72. 

An  amalgam  of  Bilver  and  mercury  occurring  with  arquerite  (analysis  L  a  Ag.  86-3,  Hg 
8  7)  atKongHbeig,  Norway.     Analyses  (1.  c.)    I.  crystalline;  2.  crystals. 

Ag  Hg) 

1.  }  9o26  4-74  V 

2.  f  94  U4  5  0(5^ 

These  gire  the  formula  AgmHg  (Ag  95*10,'  Kg  4*90).  Pisani  suggests  the  poaabitity 
that  the  occurrence  may  be  accidental,  but  if  not  so,  and  if  found  at  other  localities^  he  sog- 
{;ests  the  oamc  Kongsbm^gite, 

J71  A.  Foppite,  Knop,  Jahrb.  Min.,  1875,  67  (ZS,  G.  Ges..  xxiii.,  656,  1871). 

Ocours  with  apatite  and  magnoferrite  in  a  granular  limestone  near  Schelingen,  Kaiser- 
81  uhlj^ebirge,  Baden.     Color  brown.     Transparent. 

AniUvKos,  1.  Bromeis  (quoted  by  Knop  from  Handw3rterb.  d.  Chemie,  YI.,  708).  1 
Knop  (1.  c.) 

Cb       Sto  th    Ce  *e      lin        Ca        Slg       *:      JTa       Fl        A 

l.(^2i»3    1-43    10-81  4-48    1*43    14  80    1-58    287    116    150  =  10158 

2.  «190    Ce  1010  (fH,La)  1-80    040     16  00    4  23    7-53 

Each  of  the  determinations  of  Knop  was  made  on  a  8ei>arate  quantity  of  the  minersl 
Rammelnberg  obtained  Cb  62  46,  Ce  6*69,  La,t)i  3  00.  Knop  writes  the  formula  5K  sCb., 
iH  glee  ting  a  small  amount  of  fluorine.  This  mineral  has  been  hitherto  called  pyrochlorte, 
buL  Knop  separates  it  from  that  species  on  the  ground  that  ix,  contains  no  titanic  acid  and 
little  or  no  fluorine.     Named  in  honor  of  Prof.  Kopp,  of  Heidelberg. 

496  A.  Korarfveite,  F.  RadomiMki,  C.  R.,  IxxviiL,  p.  764,  1874.  A  name  pxvpoaed  pro- 
>'iHionally  for  a  phosphate  of  cerium  containing  fluorine  near  monazite.  It  occnrs  in  albit« 
WitLi  g.uloliuite,  hjelmite,  and  beryl  at  Korarfet  near  Fahlun,  Sweden  (there  called  monaziU). 

In  imperfect  crystals,  or  orystalline  masses  often  very  large ;  one  cleavage  perfect.  Donb^; 
refracting  (Des  Cloizeaux).  G.  4*03.  Color  yellow  passing  into  brown.  Fracture  Titreoci& 
translucent.     Streak  g^yish-yellow. 

Analysis  (I.  c. )  made  upon  impure  material,  and  consequently  needing  confirmatioii. 

CeLafti  Ca  Mg  5'e  Fl  P  fl 

^^7-40  1-24  tr  0-82  4  35  27-88  tr    =     100-69 

B.  B.,  infusible.  Partially  attacked  by  HCl  with  evolution  of  CL  Completely  deoompoeec 
by  sulphuric  acid  and  bisulphate  of  potash. 

KoTSCTTunEiTE,  Min.  p.  497. ^Relation  to  kdmmereriU,  etc.,  «.  Leuchtenberg^  BnlL  Soa 
Imp.  St.  Pet.,  xiii.,  34,  1809. 

Eryokonite.    See  Crtoconite. 

LABRADORfTR.  Min.  p.  841. — Examination  of  the  cause  of  the  iridescence,  VogniKi^:, 
Arch.  Ncerland,  ill.,  32,  1868. 

Exhaustive  crj'st.  and  microscopic  investigation  by  Schravf^  in  which  he  shoves  the  |w^ 
sence  of  inclosed   crystals  of  augite,  hematite,  and  magnetite  (with  picotite  ?).      He  al5 
describes  two  varieties  of  mi<>roBcopic  inclosures  to  the  presence  of  which  the  color  is  dar : 
the  first  he  calls  microplakitk.     They  form  rectangular  tabular  crystals  («  *^  a  =  9<^^  ^i 
secondai  y  plane  =  153|°-153'')  and  lie  in  a  position  perpendicular  to  that  of  the  an^ite  nee^*^? 
By  trar.suiittcd  light  they  are  grayish-yellow  to  brownish,  by  reflected  light  reddiah-givcn :     I 
green  and  blue  (the  colors  of  thin  media).     Schrauf  says  that  in  most  of  tbeir  properti^^   I 
ihey  agree  with  magnetite,  though  their  apparent  insolubility  is  against  that  idea.    It    j 
second  kind  of  inclosures  he  calls  microphyllite,  they  form  indistinct  crystalline  scskt    I 
and  lie  parallel  to  the  direction  of  the  augite  crystals ;  they  are  from  *05  to  *1  rom.  in  lei^ 
usd  02  to  -04  in  breadth ;  their  true  nature  is  doubtful.     Ber.  Ak.  Wien,  Ix. ,  Dec.,  \^. 
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Labrador,  analyses  of  two  varieties;  violet  (with  11 '14  p.  c.  Ca)  and  white  (with  9*4  p.  o. 
6a),  Oudemanns^  J.  pr.  Ch.   cvi..  56,  1869. 

Narodal,  analyses,  c.  Eatfi,  Pogg.,cxxxvi.,  424;  cxxxviii.,  171 ;  Tsdiermak,  ibid.,  oxxxviii., 
163;  Rammdaberg,  ibid.,  csxxix,  178;  ibid.,  cxli.,  174. 

Waterville,   N.  Hampshire,   analyses,  K  R  Dana,  Am.   J.  Sci,  III.,  iii.,  48,   1872. 

Greenland,  anal.,  Janomky^  Ber.  Ohem.  Ges.  Berlin,  1873,  1454. 

Verespatak,  cryst.,  anal.,  and  desoription  of  products  of  decomposition,  T^ermak^  Tsoh. 
Min.  Mitth.,  1874,  269.     See  also  FMspar, 

Lampadite,  Min.  p.  181.— (Knpfermanganen),  Chili,  anal.,  Frensei,  Jahrb.  Hin.,  1873, 
801. 

Lanarkite,  Min.  p.  628.— Analyses,  Matkdi/ne  and.  Flight,  giving  the  formula  l*b5  +  ^ 
with  no  water  and  no  carbonic  acid,  J.  Ch.  Soc,  II.,  xii.,  103. 

Pisoni  has  analyzed  1.  from  Scotland  and  finds,  as  above,  no  carbonic  acid,  except  as  due 
to  impurity,  he  gives  the  formula  i^b^S ;  he  adds  the  results  of  an  optical  examination,  C.  E., 
Ixxvi.,  114;  Jannetiez,  ib.,  p.  1420,  1873. 

Corrected  angles  given  by  Sehrauf,  Tsch.  Min.  Mitth.,  1873,  137. 

Lanoite,  Min.  p.  665.— AnaL,  Maskdym  and  Flight,  Ber.  Ch.  Ges.  Berlin,  1870,  934. 

Lapis  Lazuli,  Min.  p.  331. — (lasurstein),  *^a  mixture  of  granular  calcite,  paralogite 
(=ekebergite)  and  an  isometric,  ultramarine  mineral,  which  is  generally  blue,  or  violet, 
sometimes  also  colorless,  and  in  the  last  case  assumes  a  blue  color  on  heating," —thor- 
ough microscopic  examination  and  discussion  of  relation  to  hauynite  and  nopite  (no^ean), 
Vogelsang,  Vers.  Med.  K.  Akad.  Amsterdam,  II.,  vii,  161,  1873.  The  same  matter  has  been 
previously  investigated  by  Fischer  (Krit  Mikr.  Stud.,  1869,  p.  40). 

Laumontitb,  Min.  p.  399. — Cryst.  description,  Kokseliarow,  Min.  Russl.,  v.,  156. 
Anal.,  V.  Felletiberg,  Jahrb.  Min.,  1869,  373. 

St.  Bartholomew,  anal.  [Nord^itrom),  Ak.  H.  Stockholm,  IX..  No    12,  Nov.,  1870  (Cleve, 
Qpol.  W.  India  Is.,  p.  30,  1870). 
Caporciano  (— caporcianite),  anal.,  BecM,  Achiardi,  Boll.  Com.  GeoL,  ItaL,  1871,  139. 

Lauritb,  Min.  p.  74. — With  platinum  from  Oregon,  WoeJiUr,  Am,  J.  ScL,  II.,  xlviil, 
441,  1868. 

Lavroppite,  Min.  p!  216. — Composition  and  description,  a  diopside  colored  green  by  4*20 
p.  a  of  vanadate  of  lime,  Uennann,  J.  pr.  Ch.,  II.,  i.,  444;  Koksoh.  Min.  Russl.,  vi.,  206. 

Laxmannite,  Nordemkiold,  Pogg.,  cxxxvii.,  209.— Appendix  I.,  p.  9. 

Lazulite,  Min.  p.  572. — ^Vesuvius,  note,  c.  Rath,  Pogg.,  cxxxviii.,  491. 
No.  Carolina,  with  corundum,  Genth,  Am.  Phil.  Soc.  Philad.,  xiii.,  404,  1873. 

Lead,  Min.  p.  17. — Native,  found  with  native  iron  (q.  v.)  in  the  bed  rock  of  the  gold 
jlacers,  covered  by  6  feet  of  gravel,  at  Camp  Cr.,  Montana.  Occurs  in  irregular  and  rounded 
fattened  pieces,  from  the  size  of  a  pin  head  to  i  inch  ;  coated  with  massicot,  probably  also 
)y  cerussite  ;  shows  crystalline  structure.  The  solution  contained  gold,  but  no  ^ver,  Genth, 
km.  Phil.  Soc.  Philad.,  xi.,  443,  1870. 

Pflilcker  also  speaks  of  the  occurrence  of  native  lead  in  rounded  g^rains  at  many  localitieB, 
i.  W.  of  Huancavelica  (Peru).  It  contains  little  silver,  but  considerable  antimony,  Domeyko, 
Id  App.  Min.  Chili,  1871. 

liEADHiLLiTB,  Min.  p.  624. — ^Relation  to  susannite  (q.  v.),  KenngotU  Jahrb.  Min.,  1868, 

;io. 

Composition  discussed,  relation  to  maxite  (q.  v.),  Ilintze^  Pogg.,  clii.,  256. 

Anal.,  Bertrand,  Bull.  Soc.  Ch.,  xix.,  67,  1873  ;  Laspeyres,  Jahrb.  Min.,  1873,  292. 

IjEFIDOLITE,  Min.  p.  314. — Eulenlohe,  Fichtelgebirge,  Sandberger,  Ber.  Ak.  Mfinchea, 
871,93. 

lifiSLETlTB,  Min.  p.  800.— Appendix  I.,  p.  18. 

Lettsomite,  Min.  p.  666. — See  Cyanotrichitb. 

IjEUCAUGITK,  Min.  p.  216.— Amity,  N.  Y.,  anal.,  Leed9^  Am.  J  ScL,  IIL,  vi.,  24,  1878. 
o 
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LEDcaTENBEROiTE,  Min.  p.  500. — Ghem.  composition,  Kenngott,  Jahrb.  Min.,  1808,  20S 

Leuctte,  Min.  p.  334. — ^Microscopic  structure,  Zirkd,  ZS.  G.  Ges.,  xx.,  97, 1868;  Jahib. 
Min.,  1870,  809 ;  v.  LnsatUx,  Jahrb.  Min.,  1873,  408. 

Contains  rubidium  and  caesium,  J.  L,  Smithy  Am.  J.  Sci.,  II.,  xliz.,  33o,  1870. 

Vesuvius,  anal.,  v.  BnViy  Pogg.,  cxlvii,  264;  enveloped  in  sanidin,  ibid.,  Elig.  Bd.,  vi, 
381  and  198 ;  see  also  ScogcU,  Atti  Accad.  Napoli,  v.,  March,  1870 ;  Sept  14,  1872. 

Vesuvius,  shown  by  accurate  measurements,  as  well  as  by  the  presence  of  striated  faces 
(due  to  twining),  to  be  tetragonal.  The  ordinary  crystals  show  the  planes  1,  4*2,  also  2-i 
and  /;  t  a  i  (=4  2  A  4 -2)  =  138"  58' ;  a  (vertical)  =0  52637;  composition  face  2-».  Also  anal, 
V.  Rath,  Pogg.,  Erg.  Bd.,  vi.,  198,  1873  (or  Jahrb.  Min.,  1873,  113). 

Note  by  Scacchi,  Boll.  Com.  Geol.  Ital.,  1873,  183. 

LEDCOPnANiTE,  Min.  p.  260.— Cryst,  Nordmskidld,  CEfv.  Ak.  Stockh.,  1870,  xxviL,  557, 
Oryst.,  Bertrand,  Ann.  d.  Mines,  VII.,  iii.,  24.  Cryst,  v.  Lang,  Tsch.  Min.  Mitth.,  1871,  pt 
82. 

Leucoptrtte,  Min.  p.  77  (=ldllingite,  Dana) — and  loUingite,  anaL,  Przibram,  Zepharaneh, 
Lotos,  Jan.,  1870. 

In  Dana^s  Mineralogy,  1868,  the  names,  leucopyrite  and  lollingite  previonsly  used  as  sy- 
nonyms, were  given,  leucopyrite  to  the  mineral  with  the  composition  FeAs,,  and  lollingite 
to  the  compound  FcaAss  (supposed  to  include  the  arsenical  pyrites  from  Lolling,  not  then 
known  to  have  been  analyzed).  It  appears,  however,  that  a  little  earlier,  Zepharovich  (Verb. 
Min.  Ges.  St.  Pet.,  11,  iiL,  1867)  had  found  the  Lolling  mineral  to  have  the  composition 
FeAsu,  and  hence  proposed  for  it  the  name  lollingite,  reserving  Shepard^s  name,  leucopyrite, 
for  the  FejAss.  The  names  as  given  by  Zepharovich  have  the  priority,  and  should  be  received. 
In  another  printing  from  the  stereotype  plates  (6th  sub-edition)  of  Dana^s  Min.  the  change 
will  be  made.  It  is  to  be  added,  however,  that  there  was  no  ''  confounding  of  the  nam^"" 
(Naumann,  Min.,  p.  611,  1874)  in  Dana^s  Mineralogy. 

Levvnite,  Min.  p.  431. — Richmond,  Vict.,  com]p. ,  Kenngott,  Jahr.  Nat,  Ges.  Zurich,  xvi, 
132,  262,  1871.  | 

Lignite,  Min.  p.  755.— Pecton  Co.,  N.  S.,  anal,  and  description,  How,  Phil.  Mag.,  IV.,  ! 
xxxvii.,  264. 

414  A.  Limbaohite,  Frenzel,  Jahrb.  Min.,  1873,  789 ;  Min.  Lex.  Sachsen,  p.  184. 
Massive.     G.  =  2*395.     Lustre  greasy.     Color  grayidi  to  gfreeniski-white.     Kot  hard  nor  ! 
brittle.     Does  not  adhere  to  the  tongue. 
Analyses,  Frenzel  (L  c.) 


gi 

M 

Fe 

fig 

ft 

41-42 

22  09 

23-67 

12-47  =    99  65 

4203 

19-56 

1.46 

25  61 

12  34=101-00 

Frenzel  gives  the  formula  3^g  2^1  4-  XlSi  +  3fir.  Hence  in  oxygen  ratio  it  stands  very 
near  cerolite  (Kerolith),  fiom  which  species  Frenzel  has  separated  it,  though,  as  he  shows,  the 
analyses  vary  much.     U  :  fi  :  Si  :  ft  =  1  :  1  :  3  :  1. 

Occurs  at  Limbach,  filling  cavities  or  fissures  in  serpentine. 

A  similar  mineral,  occurring  in  serpentine  at  Zjblitz,  has  been  called  ZAblitzite  by  Fren- 
iel  (Min.  Lex.  Sachsen,  p.  851).  Mapsive.  Color  light-yellow.  An  analysis  grave  Melling 
[}.  c.  and  Jahrb.  Min.,  1873,  789),  Si4713,  Xl  257,  Fe  292,  Mg  36-13,  ft  11-50  =  100-25. 

LlMDiLiTE,  Min.  p.  258. — Rosenbusch  thinks  that  the  limbilite  of  de  Saussure  cannot  be 
regarded  as  a  result  of  the  decomposition  of  chrysolite,  but  rather  of  the  glassy  matter  of 
Buch  a  rock  as  has  been  called  by  him  limburgite,  Jahrb.  Min.,  1872,  169. 

LiME-WAVELLiTE,  K(*8mann,  ZS.  G.  Ges.,  xxi.,  795,  1869. — Appendix  I.,  p.  9. 

LiMOMiTE,  Min.  p.  172. — Pseudomorph  after  oerussite,  Ko9mann,  ZS.  G.  Ges.,  xxi.,  644, 
869. 

LiN\RiTE,  Min.  p.  663. — Cumberland,  exhaustive  cryst.  memoir,  with  many  new  forms, 
Koksc/tarow,  Min.  Russl.,  v.,  206. 

ChiU,  Domeyko  2d  App.  Min.  Chili,  p.  32,  1867;  Bertrand,  Ann.  d.  Mines,  VII.,  L, 
414,  1872. 

Reabanya,  ciyst.  memoir,  Se7irauf,  B*»r.  Ak.  Wien,  Ixiv.,  172  (1871) ;  Ixv.,  241,  1872. 
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LiTHTOPnoBiTE.  Appendix  I.,  p.  9. — Laspeyrea,  Jahrb.  Min,,  173,  ISOQ'^ 

29  A.  Liviogstonite,  Mnriam  Barcena,  Naturaleza,  iii,  35.  1874;  iii.,  p.  173,  1875, 
Lm.  J.  Sci.,  III.,  viii.,  p.  145,  1874;  ix.,  p.  04,  1875. 

lu  prisms,  and  columnar  groups  much  like  stibnite,  and  apparently  isomorpbons  wltb  itb 
I.  =  2  (Breithanpt's  scale).  G.  =4*81.  Color  bright  lead-gray.  Streak  red  (not  black  aa 
v^ith  stibnite).     Analysis,  Barcena  (1.  c.) 

S  Sb  Ilg  Fe 

2908  5312  1400  350  =  9970 

Whence  the  atomic  ratio  for  the  sulphur,  antimony,  mercury  and  iron,  18*17  :  8*7  :  1*4  • 
2  =  (nearly)  15  :  7  :  1  :  1,  or  4SbS3  +  HgS  +  FeS«.  Fuses  at  the  first  touch  of  the  blow- 
ipe  flame,  giving  off  white  fumes  in  abundance.  Not  sensibly  attacked  by  cold  nitrio  add, 
ut  dissolved  in  the  warm  acid  vntfa  a  white  residue. 

Occurs  at  Hultzuco,  State  of  Guerrero,  Mexico,  in  a  matrix  of  carbonate  and  sulphate  of 
me,  together  with  sulphur,  cinnabar,  stibnite  and  valentinite. 

L()LLiNOiTE,  Min.  p.  76  (=  leucopyrite,  Dana). — Reiohenstein,  Silesia,  anaL  (oontaininff 
old),  Guttler,  Jahrb.  Min.,  1871,  81. 

Chanarcillo,  anal.,  Domeyko  3d  Append.  Min.  Chili,  1871. 
Dobschau,  Hungaiy,  anal.,  NUdztDiedzki^  Tsch.  Min.  Mitth.,  1872,  161. 
See  also  Leucopyrite. 

595  A.  Ludwigite,  O.  Tsehei-mak,  Tsch.  Min.  Mitth,,  1874,  p.  59. 

In  finely  fibrous  masses,  the  fibres  generally  short  and  in  a  parallel  position,  so  that  on  the 

esh  fracture  it  has  a  silky  lustre.     H.  =5.     G.  =  8  •907-8 '951  (lighter  colored  variety), 

016  (dark-colored  variety).     Color  blackish-green,  and  again  almost  perfectly  black  with 

tinge  of  violet.     Tough.     Streak  dark-green,  of  a  somewhat  lijrhter  color  than  the  mineral 

self.     In  microscopic  splinters  transparent,  with  a  greenish-brown  color.  • 

Analysis,  Ludwig  and  Sipocz,  1.  c.     1.  (mean  of  7  partial  analyses)  G.  =  3-951,  odor  dark- 

een.     2.  G.  =  4  010,  black. 

B  Pe  te  Mg 

1.  1609  39-92  12-46  31-69  =  10016* 

2.  1506  39-29  1767  26  91=    98-93? 

*  Traoen  of  manganem. 

For  analysis  2.  Tschermak  gives  the  formula  2]&lg6  +  J^ePe,  which  corresponds  also  to 

alysis  1,  though  here  a  little  Mg  takes  the  place  of  some  te. 

A  microscopic  examination  proved  the  absence  of  magnetite  in  the  material  analyzed, 

ough  magnetite  and  alFO  sometimes  calcite  are  generally  intimately  associated  with  it. 

Eleated  in  the  air  the  mineral  becomes  red  ;  in  fine  splinters  fusible  with  difficulty  to  a 

Lck.   strongly  magnetic,  slag.     With  the  tluxes  gives  the  reaction  for  iron.     Dissolved 

wly  by  cold  hydrochloric  acid  when  in  the  state  of  a  fine  powder. 

3ccur8  imbedded  in  a  crystalline  limestone,  with  irregularly  situated  beds  of  magnetite, 

Morawitza  in  the  Banat. 

icoording  to  F.   Berwerth  (Tsch.   Min.  Mitth.,  1874,  247)  ludwigite  occurs  altered  to 

Lonite.     An  analysis  of  material,  having  a  brownish-red  color,  and  graduating  insensibly 

o  pure  ludwigite,  afforded  him:   Pe  75-34,  An  tr.,  Ca  009,  Ag  6-80,  0  165,  Si  2  83, 

14  ^51,  B  0  08  =  10102.     G.  =  3-41.     Besides  the  limonite  (8817  p.  c),  Berwerth  con- 

ers  that  some  talc,  brucite,  magnesite,  and  calcite  are  also  here  present  as  mechanically 

Kcd  impurities. 

jf'NEBunoiTE,  Nollner,  Ber.  Ak.  Miinchen,  1870,  291. — Appendix  I.,  p.  10. 

,32.  Luzonite,  Weinbach,  Tsch.  Min.  Mitth.,  1874,  p.  257. 

elassive,  with  uneven  fracture,  with  but  little  tendency  to  cleavage.    In  cavities  there  were 

>  observed  some  minute  crystals,  whose  form  could  not  to  l)e  distinguished.     H.  =:  3*5 

=  4*42.      Color  dark  reddish-steel  gray,  turning  violet  with  time.      Lustre  black  and 

ba.llic.     Streak  black.     Brittle. 

LXLalysis,  Winkler,  L  c. 

S  Sb  As  Cn  Fe 

8314  215  16-52  47-51  0.98  =  100-55  ! 

Tliis  gives  substantially  CuaAsSi  =  8  6uS  -{-  A«iS»,  or  similar  to  enazgite 
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It  is  doflelj  xel«(ed  to  famatinite  (q.  t.)  and  WeiBbach  says,  thougli  withoat  saiBdd 
reason,  that  the  two  are  probably  isomorphons,  while  it  forms  a  dimorphoaa  group  liJ: 
enaii^te.  The  sole  reason  for  separating  the  mineral  from  enargite  seems  to  be  its  8tract3:^ 
less  character,  nearly  destitute  of  cleavage,  but,  mviupported  by  obeerrations  on  theory- 
line  form,  this  cannot  be  regarded  as  conclusive. 

Occurs  in  the  copper  veins  of  Mancayan,  district  of  Lepanto,  Island  Loaon  (Manij. 
Associated  with  the  following  minerals,  named  in  the  order  of  their  depoaitioD :  Qnaxtz,  jpfm, , 
^uzonite),  enargite,  quartz,  tetrahedrite,  barite.  | 

447  B.  Maoonite,  Genth,  Amer.  Pha  Soc.,  Philad.,  xiil,  300.  1873. 
■    In  irregular  scales,  resembling  a  variety  of  jeiferisite.     Soft,  but  slightly  harder  ui-. 
kerrite.     G.  =  2*827  (Chatard).     Color  dark  brown  ;  lustre  pearly,  inclining  to  sab-metaL 
Analysis.  1.  c .  Chatard  and  Genth.  i 

Si  Xl  Fe  *'e       ^UCo       %        Li       l^a  It  ign.  | 

}    34  22       21-53       12  41        032       012        14'46      tr       0  51        5*70        ll-a5  =  101^1 

Oxygen  ratio,  ft:fi:Si:lt  =  3:6:8:6  nearly,  or  3S,  2Si  +  2  (S,  §i)  +  5tt. 

Exfoliates  largely  on  heating,  and  fuses  with  difficulty  to  a  brown  glass  ;  easily  decoi  | 
posed  by  hydrochloric  acid,  with  separation  of  silica  in  scales.  ' 

Contains  numerous  fragments  of  oorundum,  and  some  microscopic  reddish- brown  crrv-d 
which  may  be  sphcne.  Found,  as  an  apparent  result  of  the  alteration  of  chlorite,  at  t.i 
corundum  locality,  Culsagce  Mine,  near  Franklin,  Macon  Co.,  No.  Carolina. 

Maonebite,  Min.  p.  685.— Traversella,  cryst.,  Struter.  Atti  Aocad.  Sci.  Torino.  Ti.3T4, 
1871. 
Greiner,  Tyrol,  note,  Zephnrorieh,  Ber.  Ak,  Wien,  Ixvii.,  750,  1868. 
From  the  Alps,  crystals  with  0,  /,  t-2,  ali40  anal ,  livrnpf,  Tsch.  Hin.  Mitth.,  1873  2Go. 
Var.  breunnerite,  anal.,  Leeds,  J.  Frank.  Inst.,  III.,  Ix.,  63,  1870. 

Magnetite,  Min.  p.  140.— Crystals  from  Achmatowsk,  with  planea,  O,  1,  t,  3-3,  V^i 
6-5,  I-},  ZS.  G.  Ges.,  xxi.,  489,  1869. 

Aucrbach,  anal.,  containing  nickel,  Petersen,  J.  pr.  Ch.,  ovi,  441,  1869, 

Wolfach,  anal.,  Petersen,  Pogg.,  cxxxvi,  506,  1869. 

Traversella,  cryst.,  /^truver,  Atti  Accad.  Scl  Tormo,  vi.,  374,  1871. 

Brewster,  N.  Y..  pseudomorph  after  dolomite  and  chondrodite,  J.  D.  Dana^  Am.  J.  n\{ 
nL,viii,  375,  1874. 

In  mica  from  Pennsbury,  reply  of  J.  D.  Da  mi  and  G.  J.  Brush  to  a  note  by  Boee  (see  Bkl* 
tite),  Am.  J.  Sci,  II.,  xlviii,  300,  1869  (Jahrb.  Min.,  1874,  611). 

Both  Zirkel  (Microscop.  Beschaff.  der  Min..,  1873,  p.  247)  and  Rosenbusch  (Phys.  d.  Xrj 
1873,  p.  213)  speak  of  the  mineral  in  the  mica  of  Pennsbury  as  being  hematite.  It  is  i^fi 
cult,  however,  to  see  how  this  view  can  be  reconciled  with  the  investigations  of  Brush  1  •.  I 
He  found  that  the  mineral  was  blackish  to  smoky-brown  in  color,  and  strongly  magnetic  ^ 
.  had  moreover  a  black  streak.  Upon  being  heated  to  redness  out  of  contact  of  the  air  i:  *i 
tained  its  color,  but  heated  with  access  to  the  air  it  became  red.  It  was  sometimes,  in  coc.«^ 
quence  of  alteration,  changed  to  a  bright  red  or  yellow  mineral  The  red  subetance  hsi  \ 
red  streak,  the  yellow  substance  an  ochre-yellow  streak ;  the  last  became  red  when  her^'A 
Prof.  Brush  concludes  that  the  black  mineral  is  in  all  probability  magnetite,  the  red  inii^^ 
is  hematite  (arising  from  the  oxidation  of  the  original  magnetite),  and  the  yellow-ochre  ib:^ 
eral  is  hydrated  sesquioxyd  of  iron,  due  to  hydration  as  well  as  oxidation. 

189.  Magnochromite,  Bock,  Inang.  Dissert.  Breslau,  1869.  Websky,  ZS.  G.  G€S.,xrr 
804,  1873. 

A  variety  of  chromite  from  Grochau,  SUesia.  containing  a  laige  amotint  of  magnesii 
has  been  previously  described  by  Breithaupt  (1832,  III.,  p.  234;  1847.  III.,  777).  and  tl  •  ' 
other  authors     In  physical  characters  it  agrees  with  chromite,  except  in  its  want  of  nw:  - 
lustre  and  low  specific  gravity.      According  to  Breithaupt  G.  =  4  03! -4-1 10  (this,  V\.v; 
suggests,  is  in  part  accounted  for  by  the  presence  of  impurities).     It  oocurs  iu  rxc- . 
grains  embedded  in  a  g^reen  gangue  from  which  it  cannot  be  entirely  separated.     This  c.  ; 
mineral  is  considered  by  Websky  as  a  new  species,  and  using  an  analysis  of  it  (t  grocUJ  * 
he  deducta  it  from  an  analysis  of  a  mixture  of  the  two.  made  by  Bock,  and  obtain.-:^ 
following  as  the  composition  of  the  magnochromite:  Xl  =  29 -92,  <[:r  =  40 "78,  Fe  =  ri- 
Mg  —  14  00  =  100  00.     This  result  agrees  with  the  general  formula  fi,fi  of  the  epiiiei  gK^% 
gi  ing  in  this  case  4  (3tl,^),  (3Fe,  5Mg). 
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Malachite,  Min.  p.  715.— Pseudomoiph  after  aiacamite,  EokseharoWy  BuU.  Soo.  Imp.  St 
Pet,  xviil,  186,  1872 ;  I'schermak,  Min.  Mitth.,  1873,  39. 

Mai  :h)Nitb,  Ulrteh. — Appendix  I.,  p.  10. 

Manoandisthen.     8ee  Ardei^ite. 

290  A.  Manganophyllite,  IgeUtrom,  Jahrb.  Min.,  1872,  296,  (Kenngott,  1878,  56). 
Hexagonal  ?    In  thin  plates,  like  other  micas. 

Color  bronze  to  copper-red.    Streak  pale  red.     In  thin  scales  translucent  with  a  rose-red 
nolor. 
Analysis,  Igelstrom  (1.  o.) 

Si  *l  ^'e  ]V[n  Ca  %        I^M        ign. 

*  88-50        1100        3-78        2140        8-20        1501        551        160    =    100 

Kenngott  observes  (I.  c. )  that,  if  we  call  the  loss  tl  and  reckon  it  with  the  bases,  the  oxygen 
ratio  for  bases  to  silica  becomes  11  '72  :  12  or  ^  :  II :  Si=l :  3  : 4  nearly  (the  ratio  of  lepido- 
melane) .     The  alkalies  appear  to  be  for  the  most  part  potash . 

B.  B  gives  no  coating  on  charcoal ;  with  borax  or  soda  affords  a  strong  manganese  reac- 
tion.    Soluble  in  HCl  with  the  separation  of  silica  in  the  form  of  the  original  ^ales. 

Occurs  with  tephroite,  hydrotephroite,  hamartite,  magnetite,  calcite,  g^amet,  etc.,  at  the 
manganese  mine  Pajsberg,  near  Filipstadt,  Sweden. 

Igelstrom  calls  attention  to  the  fact  that  his  manganophyll  is  in  many  respects  similar  to 
the  imperfectly  described  (no  analysis)  alurgite  of  Breithaupt  (Dana's  Min.  p.  764). 

Marcasite,  Min.  p.  75. — Pseudomorph  after  boumonile,  chalcopyrite,  magnetite,  Ddtf, 
r«ch.  Min.  Mitth.,  1874,  87,  88. 

(Weissknpfererz)  Halsbriiche,  near  Freiberg,  an  aiyilysis  by  Frenzd  gave  results  agreeing 
with  the  formula  B.Ss  (Cu= 10*75  p.  c,  Fe— 40  47).  it  is  a  compound  between  marcasite  and 
chalcopyrite,  and,  if  coastant  in  composition,  Frenzel  suggests  that  it  should  have  a  distinctive 
aame,  Jahrb.  Min.,  1873,  785. 

Marcelike,  Min.  p.  163.— Examined  by  v.  KoheU^  J.  pr.  Ch.,  II.,  iii.,  467. 

Margaeite,  Min.  p.  506.— No  Carolina,  anal.,  J!  L.  Smith,  Am.  J.  8ci.,in.,  vi,  184; 
malyses,  Genth,  Am.  Phil.  Soc,  Philad.,  xiii.,  399,  1873. 
Optical  character  investigated,  Batter,  ZS.  G.  Ges.,  xxvi.,  180,  1874. 

Mariposite,  a  name  proposed  provisionally  by  Prof.  Silliman  for  an  anhydrous  silicate  coo- 
aining  as  bases,  according  to  the  blowpipe,  iron  (protoxide),  alumina,  chromium,  limey 
nagnesia  and  potash,  with  traces  of  manganese  and  sulphuric  acid.  It  had  a  light  apple- 
rreen  color,  occurs  in  scales  and  aPFOciuted  with  pyrite  in  a  gangue  of  dolomite  (ankerite) 
ningled  with  quartz ;  from  the  Mariposa  estate,  California.  (CaL  Acad.  Sci.,  III.,  380, 1868). 
t  ha«  since  been  referred  provisionally  to  fuchsite  (Min  p.  311,  anal.,  16),  though  its  iden- 
ity  with  that  species  has  not  been  finally  determined.  It  is  the  constant  associate  of  the  ore 
ihrough  the  Mariposa  region,  and  in  consequence  of  its  paragenetical  relations  deserves 
'urther  investigation. 

Marmolite,  Min.  p.  465.     See  Serpentine. 

Martite,  Min.  p.  142.— Brazil,  RosenbuscJi,  Jahrb.  Min.,  1871,  78. 

309  A.  Maskelynfte,  Tscbermak,  Ber.  Ak.  Wien.  Ixv.,  p.  122,  1872.  f 
iHometric ;  form  a  ai<»torted  cube.  In  grains  transparent,  colorless,  with  milky  portions 
.rising  from  alteration.  In  the  microscopic  section  seen  to  have  a  rectangular  outlme,  and 
hown  by  optical  properties  to  be  isometria  H.  =  about  0*5.  B.  B..  fusible  with  difficulty 
o  a  transparent  glass.  Analysis,  mean  of  tWo  closely  agreeing  analyses  made  by  different 
netbods : 

bi  M        Pe^e       Oa        Ag       Na        it 

54-3        24-8        4-7        IM        tr        49        12        =         1010 

The  iron  comes  from  a  little  magnetite  present,  and  deducting  this,  we  obtain  :  Si  56'!!^ 
tl  2r)-7.  Oa  11-6,  Na  51,  R  13  =  10000. 
The  oxygen  ratio  is  nearly  fi  :  fi  :  Si  =  1  :  3  :  6,  or  that  of  labradorite. 
Occurs  in  the  meteorite  from  Shergotty,  near  Behar,  India. 
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.  636  A.  Masdte,  Laapeyres,  Jabrb.  Min.,  1872,  407,  508  ;  1878,  292. 

Orthozhombio.     MaBsive,  crystalline.     Cleavage  tabular,  perfect. 

Optical  characters — acute  bisectrix  normal  to  the  cleavage  surface.  Double-refraction 
strong,  character  negative.  Axial  angle  small  Apparent  angle  in  air  for  red  rave  lO*"  3S  ; 
for  blue  22"  45' ;  for  white  20"  61'.  H.  =  2-5^.  G.  =  6-87  (leadhillite  6'26-6'-44;  6-60, 
Sardinia,  Bertrand).  Colorless.  Transparent  to  translucent.  Lustre  adamantine  to  peazlj. 
Fracture  oonchoidal  to  splintery.     Slightly  brittle. 

Analysis,  Laspeyres  and  Eichhom  (1.  c.) 

^b  S  C  fi 

81-91  814  808  1-87  =  10000 

Laspeyres  writes  the  formula  5^bS  +  9^bC  +  4l*b  +  5^,  making  it  a  hydro-solpho-car- 
bonate  of  lead. 

Fuses  easily  in  the  flame  of  a  spirit  lamp,  forming  a  yellow  bead,  crystalline  on  pooling. 
On  charcoal  gives  a  lead  coating.  In  the  matrass  decrepitates,  expands  and  becomes  white 
and  non-transparent,  giving  off  water.     Insoluble  in  water.     Soluble  in  nitric  acid. 

Occurs  with  anglesite  and  cerosaite  in  galenite  at  the  Mala-Culzetta  mine  near  Iglesiaa, 
Sardinia. 

Maxiie  resembles  leadhillite  very  closely  in  its  physical  characters,  especiaUy  in  its  optical 
properties,  and  is  not  far  off  in  composition.  Bertrand,  on  this  account,  has  urged  that  the 
maxite  is  probably  nothing  but  an  altered  leadhillite  (Bull.  Soa  Chem.,  xix.,  17,  1873), 
which  seems  not  improbable. 

Megabasite,  Min.  p.  604. — Morrochoco,  Peru,  anal.,  Pflucker,  Domeyko  3d  App.  to  Mia. 
ChUi,  1871. 

Mbiomite,  Wn.  p.  318.— Vesuvius,  ciyst.,  Brexina,  Tsch.  Min.  Mitth.,  1872,  16. 

Melaconitb,  Min.  p.  136.— Varieties  from  Chili  containing  Fe,  and  others  with  Co  and 
An.    Domeyko  2d  App.  Min.  Chili,  p.  14  et  seq.,  1867 ;  4th  App.,  p.  11,  1874. 

Melanglanz.    See  Stephanite. 

Meerachaluminite,  iSoM,  =  pholerite,  which  see. 

Meliphanite,  Min.  p.  263.— (Melinophane)— -Cryst.,  Nordmtkiold^  (Efv.  Ak.  Stockholm, 
1870,  xxvii.,  556. 

Melofsite,  Min.  p.  478. — Shown  by  Goppelsrdder  to  be  a  magnesia-silioate,  J.  pr.  Ch., 
ov.,  1^6. 

Menaccantte,  Min.  p.  143. — Titaniferous  sands  from  Chili,  Domeyko^  Ann,  d.  Mines.  VI , 
xvi.,  540.     See  also  Min.  Chili,  2d  and  3d  App.  ;  Silva,  C.  R,  Ixv.,  207. 

From  doleryte,  anal.,  Sandherger^  Ber.  Ak.  Mi'inchen,  1873,  146.  I 

Norway,  analysis,  v.  Oericfiten^  Aim.  Ch.  Pharm.,  clxxi.,  205,  1874. 
Canada,  analyses,  Uarnngto/ij  Canada  Geol  Surv. .  1874,  227. 

Meneghinitb,  Min.  p.  105. — Occurs  in  the  emery  near  Schwarzenberg,  Saxony,  analybia 
and  description,  Fremel^  Pogg.,  oxll ,  443.  j 

Mebolite,  Min.  p.  430. — Iceland  and  Stromoe,  analyses,  $Sehmid,  Pogg.,  cxlii.,  118. 
In  dolerytes  of  Bergonne,  analyses,  PUani^  C.  R.,  Ixxiii.,  1447,  1871. 
In  basalts,  Btrengy  Jahrb.  Min.,  1874,  575. 

Metacinnabarite,  Moorey  Am.  J.  Sci.,  IIL,  iii.,  36.     Appendix  I.,  p,  10.  | 

Durand  thinks,  after  an  examination  of  some  good  crystal r,  though  without  the  oppor-    | 
tunity  of  making  measurements,  that  there  is  a  strong  presumption  in  favor  of  the  mineral 
being  orthorhombio.    He  gives  two  figures,  which,  however,  look  much  like  a  combination  of 
the  cube  and  octahedron,  ».tf.,  isometric,  as  before  suggested.     Proc.  Cal.  Acad.,  iv.,  21i^, 
1»72. 

226  A,.  MeymaoiU,  Camot,  C.  B.,  Ixxix.,  p.  639,  1874. 

A  hydrated  tungstio  acid,  formed  firom  the  alteration  of  scheelite,  which  Camot  suggests, 
may  have  been  aooompliahed  by  means  of  acid  waters  arising  from  the  decomposition  of 
pyrite. 
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Sometimes  yellow  or  greexiiBh-yellow,  preserving  the  crystalline  stractare  and  cleavage  of 
•cbeelite ;  sometimes  when  the  alteration  has  been  more  complete,  the  mineral  is  friable 
between  the  fingers,  and  has  a  yellow  or  brownish  color.     Lustre  resinous. 

Analyses  (1.  c.)  1.  and  2.  on  friable  material,  color  yellow  to  brownish,  streak  Bolphnr 
yellow.     G.  =  3  80.     8.  firm,  with  lamellar  stmcture  and  yellowish  streak.     O.  =  4*54. 

^^^  ta              Fe  »n  Oa                fl  gangue 

71-83  too  6  00  0  75  250           12-93  4  50=   90  53 

74  25  105  610  0*65  465  .      1175  1-85  =  100  30 

75-12  0-70  6-25  0-82  700             0*85  2*55=   »8-7» 

Deducting  the  tungstate  of  lime  and  hydrated  oxyd  of  iron,  which  he  regards  as  impuri- 
ties, Gamot  deduces  the  formula  W,  2  It.  In  the  tube  gives  off  water.  On  charcoal  turns 
black.  With  salt  of  phosphorus,  gives  in  the  O.  F.  a  yellow  bead,  nearly  colorless  on  cooling. 
In  B.  F.  a  bead  colored  violet  to  red  (iron  and  tungstic  acid  together).  With  acids  gives  the- 
reaction  of  tungstic  acid  when  treated  in  the  usual  way. 

Found  with  wolfram  and  soheelite  at  Meymao  (Gon^ze),  France. 

Mica,  Min.  p.  301  et  seq.— Milben,  near  Petersthal,  anaL,  Nett^er,  Jahrb.  Min.,  1869,  249. 

In  Scotch  granites,  analyses,  Haughton,  Phil.  Mag.,  IV.,  xl.,  62,  1870. 

In  granite  from  India,  anal.,  Ormnby,  Joum  R.  GeoL  Soc.  Dublin,  II.,  iii.,  26,  1871. 

With  penninite,  lepidolite,  etc.  (Yerwachsungen),  R')»e^  Pogg.,  cxxxviii.,  177, 1809. 

Brewster,  N.  Y.,  anal.,  BrMeabaugh,  Am.  J.  Sci.,  III.,  vi.,  207,  1873. 

Manhattan  Is.,  New  York,  analyses,  Schweitzer^  Amer.  Gh.,  iv.,  443,  Jan.,  1874. 

Physical  and  optical  investigations,  Henoch  (Komerprobe),  Pogg.,  cxxxvl,  130,  632;  Ber, 
Ak.  BerUn,  July,  1869,  530;  Affta  Bauer,  Pogg.,  cxxxviii,  337,  1869;  ZS.  G.  Ges.,  xxvL, 
137,  1^74 ;   Cooke,  relation  to  the  vermiculites,  Mem.  Am.  Ac.  Boston,  1874,  85. 

MiCHAELSONiTB,  Min.  p.  289. — (Erdmannite,  Blamstrand)^  composition  and  desoription, 
Nordenskiold,  CBfv.  Ak.  Stockholm,  1870,  xxvii,  365. 

MiCROLiTK,  Min.  p.  513.— Shepard  Am.  J.  Scl,  IL,  1.,  95, 1870. 

MiCROLiTES,  a  name  proposed  by  Vogelsang  (PhUosoph.  d.  Geol.,  1867,  p.  139)  and  since 
used  by  Zirkel  (Mikroscop.  Beschaff.  d.  Min.,  1873,  pp.  33,  88)  for  microscopic  crystals,  some- 
times belonging  to  known  species,  sometimes  of  indeterminate  nature,  but  often  observed  in 
igneous  rocks.  The  method  of  aggregation  of  these  microlites  is  sometimes  very  remark- 
able.    Trichite  and  belonite  are  names  given  by  Zirkel  (1.  c. )  to  analogous  forms. 

Mikroplakite,  Mikrophyllita.    See  Labbadokitb. 

305  A.  Mlcrosomm'.te Scacchi,  Bend.  R.    Accad.  Napoli,  Oct.,  1872,   ZS.  G.    Gea, 

xxiv.,  503.     Further  investigated  by  v.  Rath,  Po^g.,  Ann.  Er:j.   Bd ,  vi.,  p.  372,  1873. 

Occurs  in  extremely  minute  hexagonal  crystals  ;  often  grouped  tog-ether.  Crystals  striated 
vertically,  occasionally  with  edges  truncated.  0  dull,  a  (vert )  =  -^47.  1  A  7=111''  50' ;  1  : 
I  (over  i)=4.r  40' ;  1:1  (adj.)  158"  34'  (angles  only  approximate). 

H.  6.    G.  2 '60.     Transparent.     Golorless.     Analysis  (on  0  1  gr.  consisting  of  1500  azystals). 

=•       104-2 

If  the  Na  belongs  to  the  Gl  the  excess  is  diminished  2  p.  c.     Oxygen  ratio  for  S  :  3i=3  : 4. 

B.  B.  fusible  with  difficulty.  No  loss  by  violent  ignition ;  in  hydrochloric  acid  decomposed 
vith  separation  of  gelatinous  silica.  Occurs  at  Vesuvius  in  ejected  masses,  and  formed  by 
ublimation  in  the  ieucitic  lava.     It  is  closely  related  to  sodalite. 

Milanite.    See  Halloysite. 

3IrT*ABiTE,  Kenngott,  Jahrb.  Min.  1870,  81. — Appendix  I.,  p.  10. 

Kenngott  suggestH  that  milarite  may  be  identical  with  levynite  (but  see  below),  Jahr.  Nat. 
lea.  Z.irich,  xvi.,  132,  1871. 

According  to  Frenzel  the  locality  is  Val  Giuf ,  Graubunden,  iwt  Val  Milar.  He  has  made  an 
nalysis  with  the  following  results:  1.  G.=2'59.  Analysis  2.  is  by  Finkener  (Eck,  Jahrb. 
lin.,  Ki74,  62).     G.=2-5. 

Si  Xl  Ca  lig  ]?fa         Ita  ft 

1.  7112        e-45        11-27        (7-61)      155- lOOOO    Frenael. 

2.  7004      i:  ^H        1005        0-20  OW       574        169=  99-99    Finkenat 
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The  water  is  driven  off  only  at  a  high  temperatare ;  Frenzel  regards  it  bs  basio,  and  suggests 
that  the  mineral  belongs  near  petalite  (Jahrb.  Min.,  1873,  797). 
Can  the  excess  of  silica  be  due  to  impurity  ? 

MiiiLERiTE,  Min.  p.  56.— Anal.,  Liebe,  Jahrb.  Min.,  1871,  843. 

MiLOScniTB,  Min.  p.  510. — May  be  a  mixture,  Kenngott^  Jahr.  Nat  Gke.  Ziirich,  xriL, 
66 

MiSfETiTE,  Min  p.  537. — Nador,  province  Gonstatine,  anal.,  Ftqjolotj  Z3.  G.  Gee.,  xziv. 
49,  1872. 

Mlriquidite,  Frenasel,  Jahrb.  Min.,  1874,  p.  673  (1873,  039). 

Ehombohedral,  a  (vert) =3  SOS.  Planes  H  and  -iR,  R A  -Ji?=123*,  R^ R-eS'  and  114*. 
Crystals  very  minute  and  hence  measurements  only  approximate.  Plane  R  often  horizon- 
tally striated,  and  somewhat  curved  (cryst.  descript.  by  vom  Bath).  Also  massive  in  im- 
bedded portions  having  a  yellowish  to  reddish  brown  color.  Color  of  crystals  bladdsh-brown, 
on  edges  red  by  transmitted  light.  Streak  ochre-yellow.  Lustre  glassy.  Translocent  to 
opaque.     Brittle. 

H.=4.  Contains  t*b,  Fe,  As,  P,  tt,  but  the  want  of  sufficient  quantity  of  pore  material 
prevented  an  analysis. 

B.  B. ,  fusible  t-o  a  globule,  coloring  the  charcoal  yellow.  In  matrass  gives  water,  and  with 
the  fluxes  reacts  for  iron.  The  presence  of  the  acids  is  less  easily  proved,  and  Frenzel 
oondudes  that  it  is  probably  a  very  basic  compound. 

Found  at  Schneeberg  with  chaloocite,  pyromorphite,  cuprite,  torbemite,  etc 

MiSPiCKEL,  Min.  p.  78. — See  Abbenopyrite. 

MoNAZiTE,  Min.   p.  539. — (Tnmerite),  Laacher  See,  cryst.  description,  v,  Bath^  ^OgST* 
Brg.  Bd.,  v.,  418,  1871. 
Cryst.,  Heisenberg.  Jahrb.  Min.,  1874,  876. 
Produced  artificially,  Ridomifiski,  C.  R.,  Ixxx.,  804,  1875. 
See  also  korarfveite. 

MoNiMOLiTE,  Min.  p.  540. — Ciyst.  note  (Scandinavia),  NorderuMMy  GSfv.  Ak.  Stock- 
holm, xxvii.,  550,  1870. 

MoNTEBRASiTE,  Appendix  I.,  p.  10. —See  Hebronitb. 

MoNTiCELLiTB,  Min.  p.  255.— Cryst.  reUtion  to  chrysolite,  v.  Rath,  Fogg.  "Erg.  Bd., 
v.,  431     Altered  to  serpentine  and  fassaite,  Pesmeda  Alp,  Ber.  Ak.  Berlin,  1874,  787,  747 

MONZONITE,  17.  Kobeil^  Ber.  Ak.  Mttnchen,  May  6, 1871.— Appendix  I.,  p.  11. 

Mtargyrite,  Min.  p.  88.— Tres  Puntas,  analyses,  Domeyko  2d  App.  Min.  Chili,  p.  40, 
1867. 

Myelin,  Min.  p.  373.— Anai.,  identical  with  Camat  (Breithaupt),  Min.  p.  474;  FremA, 
J.  pr.  Ch.,  II.,  v.,  401,  1872. 

NiBSdiciTE,  BloTMtrandy  (Bfv.  Ak.  Stockholm,  1868, 197.— Appendix  L,  p.  11. 
Nadorite,  Flajoloty  C.  R.,  Ixxl,  237,  406.— Appendix  I.,  p.  11. 
Namaqualitb,  Church,  J.  Ch.  Soo.,  II.,  viii.,  1.— Appendix  I.,  p.  11. 

Nantoquite.  Breithaupt  g^ves  the  following  description  of  this  mineral  (Nantokite) 
previously  announced  by  him,  B.  and  H.  Ztg.,  xxvii.,  3,  see  Dana's  Min.  Appendix  I.,  p.  11. 
Isometric,  as  proved  by  the  cubic  cleavage,  though  no  crystals  were  observed.  Granular, 
massive.     H.  =  2-2  5.     G.  =  3*930.     Color  white  to  colorless.     Lustre  adamantine. 

Analyses  give  the  formula  Cu  CI  or  Cua  =  64  11,  CI  =  35-89. 

On  charcoal  fuses,  coloring  the  flame  intense  azure  blue,  leaving  a  coating  of  oxyd  of 
silver,  and  a  white  coating  farther  from  the  assay  ;  a  ductile  globule  of  copper  remains  on 
the  coal.  Easily  soluble  in  nitric  or  hydrochloric  aid,  as  also  in  ammonia.  Rapidly  decom- 
posed on  exposure  to  the  air.     Jahrb.  Min.,  1872,  814. 

This  mineral  was  first  described  by  Dr.  Sieveking,  see  Domeyko  2d  Append  Min.  Chili, 
p.  iSl,  Feb.,  1873.    A  more  recent  analysiB  (3d  Append.,  1871)  gave  CutCl  79*32,  Cu,  12*56, 
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maoL  3 '30,  l^e  0*05  =  05-23.  Domeyko  mentions  that  the  mineral  is  remarkable  for  evolv- 
ing in  the  mine  »n  odor  of  chlorine  which  incommodes  the  miners.  This,  he  sajs,  is  due  to 
the  production  of  ozone,  which  accompanies  the  oxidation  of  the  CuuGl. 

Natrolite,  Min.  p.  426.— Composition  discussed,  EammeUberff.  ZS.  G.  Ges.,  xad.,  96, 
1868. 
Loch  Thorn,  Greenock,  anal,  Youngs  Chem.  News,  xxvii.,  55,  1872. 
btempel,  anal.  {KUppert)^  v.  Koeneth^  Jahrb.  Min.,  1875,  87. 

404  £.  Nefedieffite,  P,  Puiiremky  (Verb.  Min.  Ges.  St.  Petersburg,  II.,  viL,  1872),  in 
Jahrb  Min.,  1873,  420. 

Amorphous,  very  similar  to  lithomarge  (Steinmark).  H.  =  1'15.  G.  =  2'335.  Fracture 
conchoidal.  Color  white  to  rose-red.  Opaque,  on  the  edges  translucent.  Feel  greasy. 
Bi^veral  analyses  (not  quoted  in  Jahrb.  Mm.)  gave  very  discordant  results,  but  their  mean 
agrees  most  closely  with  the  formula  HcMgAlaSibOM,  although  Pusirewsky  prefers,  on  account 
of  its  simplicity,  the  formula  H«MgAlaSiftOi«,  though  it  agrees  even  less  well  with  the  anal- 
yses. Scarcely  soluble  in  acids.  In  water  0*2  p.  c.  dissolves,  the  solution  giving  an  alkolino 
reaction  ;  over  sulphurio  add  11*30  p.  c.  HaO  is  given  off  (in  22  days),  which  it  again  absorbs 
on  exposure  to  the  air.  At  250**  C.  it  loses  19'13  p.  c.  H^O,  and  4*73  p.  c.  more  when  heated 
to  the  melting  point. 

Neolite,  Min.  p.  406. — Freiberg,  a  mineral  of  similar  character,  Frenzel,  Jahrb.  Min. , 
1874,  676. 

Xefkelite,  Min.  p.  327. — As  a  microscopic  constituent  of  rocks,  Zirkel^  Jahrb.  Min., 
1868,  697. 

Mont«  Somma,  cryst.,  Struver^  Atti  Accad.  Scl  Torino,  iil,  123, 1867  ;  altered  to  sodalite, 
same,  ibid.,  vii.,  329. 

Nephrite,  Min.  p.  233  et  al. — So  called,  from  Turkistan,  analyses,  v.  FeUenberg,  Jahrb. 
Min.,  1869,  231  ;  1870,  484;  1871,  173. 

New  Zealand,  descriptions  and  anal.,  Kenngott,  Jahrb.  Min.,  1871,  293. 

Occurrence  described  in  the  Karakash  valley,  Turkestan,  StoUczka.  Q.  J.  G.  Soc,  xxx., 
568,  1874 

Nicgolite,  Min.  p.  60  (rothnickelkies),  Hembach  (Wittichen),  Baden,  anal.,  Petersen^ 
Pogg.,  cxxxiv.,  82. 
Description,  KokscharoiOj  Min.  Russl.,  v.,  155. 

Wolfach,  Baden,  anal.  (Sba  =28*22  p.  c.)  Petersen,  Pogg.,  cxxxvii.,  396,  1869. 
TelhadeUa  mine,  Portugal,  anal.  {W'inlde?'),  Breithaupty  Jahrb.  Min.,  1872,  818. 

Nickel,  nickeliferous  sand  from  Frazer  River,  Blake,  Am.  J.  Sci.,  Ill ,  vii.,  238. 

NiOBESCiTB,  Romstein,  ZS.  G.  Ges.,  1867,  342.— Appendix  I.,  p.  12. 

XiOBiTE.     Synonym  of  columbite  used  by  Bammelsberg. 

Nitroglauberite.  From  Atacama  (Dr.  Schwartzemberg).  Composition,  45^aS+6]SraJ^ 
+  511.  An  analysis  gave  ISTaS  33*90,  Na5  60*35,  fl  5*75.  Occurs  in  a  fibrous,  translucent 
mans,  or  consisting  of  imperfect  crystals ;  permanent  in  the  air.  When  dissolved  with  just 
sufficient  water  at  40**  to  60"  C. ,  the  double  salt  separates  out  unchanged  on  cooling ;  but 
treated  with  cold  water  in  quantity  insufficient  to  dissolve  the  whole,  the  salt  is  decomposed 
into  crystals  of  mirabilite,  and  soda-nitre  which  remains  in  solution.  Also  found  by  Dome^ko 
at  Papo8o,  3d  Append.  Min.  Chili,  1871. 

478  A.  Nohlite,  Jfordenskidld  (Geol  For.  Stockholm,  Forhandl.  I.,  p.  7),  Jahrb.  Min., 
1872,  534. 

Massive.  H.=4'{|-5'0.  G.  =5  04  Color  black-brown.  Streak  brown.  Fracture  uneven, 
splintery.    Opaque.     Brittle.    Vitreous  lustre. 

Analysis. 

ft 
4-62  =  100-20 

Corresponding  approximately  to  the  formula  R^Cb  -I-  l^ft. 
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B.B,  fuses  qnietlj  on  the  edges  to  a  dull  glass.  Decrepitates  slightly  in  giving  oS  itp 
water.  With  borax  easily  dissolved,  giving  a  bead  colored  by  uranium.  Easily  decompoa^J 
by  warm  Bulphuric  acid. 

Found  in  a  feldspar  quarry  at  Nohl,  near  Kongelf ,  Sweden.  One  fragment  weighing  21)7 
grs.  seemed  to  be  a  portion  of  a  mass  at  least  20  times  as  great. 

Nohlite  stands  near  samarskite,  but  differs  from  it  in  its  percentage  of  water. 

NoNTRONiTE,  MJn.  p.  461. — fChloropal,  Dana),  anal,  Thorpe^  J.  Ch.  Soc.,  II.,  viil, 
29,  1870. 

NoBiTB  (nofiean),  Min.  p.  833. — ^A  variety  of  bauynite  =  a  soda-hauynite ;  discussion  of 
relation  to  hauynite  and  lapis  lazuli,  Vogd8a7igy  Vers.  Med.  Ak.  Amaterdam,  H.,  viL, 
161,  1873. 

OcTAiiEDRiTE,  Min.  p.  161.— Binnenthal,  cryst,  Klein.  Jahrb.  Min.,  1872,  900;  1874,961. 
Found  at  Pfitsch  Joch,  Tyrol,  Tsch.  Min.  Mitth.,  1873, '49. 

Okenite,  Min.  p.  398. — (Dysclasite),  Poonah,  India,  anaL,  HauglUon,  B.  Geol.  Soc.  Dublin, 
n.,414,  186S. 

Oktibbehite,  Min.  p.  16. — In  meteoric  irons,  Meunier,  Ann.  Ch.  Phys.,  IV.,  xvii.,  35, 

66  A.  Oldhamite,  Ma^ikdyne,  1862;  Phil.  Trans.  London,  1870,  L,  p.  195.  In  small, 
nearly  round  spherules  (generally  coated  by  sulphate  of  lime  as  result  of  alteration).  Th^^y 
have  three  equal  cleavages,  at  right  angles  to  each  other ;  shown  by  this  fact  to  be  isometri. . 
as  also  because  it  gives  no  evidence  of  double  refraction  in  polarized  light.  H.  =4.  G-.  =^2. .id. 
Color  pale  chestnut-brown,  transparent  when  pure. 

Analysis  (L  c.)  after  deducting  foreign  matter  (eustatite,  etc.). 

Oldhamite  Incrustation 


CaS  MgS  CaS  CaC  troilite 

1.  89-37  8-25  395  8-43  =  100-00 

2.  90-25  3-26  4  19  230  =  10000 

Maskelyne  suggests  that  the  MgS  may  be  considered  either  as  a  mechanically  mixed  ingn* 
dient,  or  as  a  constituent  of  the  mineral.  Readily  dissolved  in  acid  with  the  evolution  of 
sulphuretted  hydrogen  and  deposition  of  sulphur.  Found  imbedded  in  enstatite  or  angite  in 
the  Busti  meteorite,  and  apparently  also  in  that  of  Bishopville. 

Oliooclasr,  Min.  p.  346. — ^Vesuvius,  cryst,  and  anal,  tJ.  Rath^  Pogg'j  cxxiviii,  464, 
1869. 
Yttcrby,  several  analvses,  Ludwig,  Pogg.,  cxli.,  149. 
Wilmington,  Del.,  anal.,  Tedn,  Tsch.  Min.  Mitth.,  1871.  55. 
Media,  Penn.,  2\  D.  Biind,  Proc.  Ac.  Philad.,  1872,  299. 

Bamie,  Norway,  anal.,  Ilawes,  Am.  J.  Sci.,  III.,  vil,  579,  1874.     See  TsehermatUe. 
See  also  Feldspar. 

Olivine.    See  Chrysolite. 

OpacitOj  a  name  proposed  by  Vogelsang  for  the  black  opaque  scales  or  grains  occurring  in 
many  rocks,  which  cannot  be  identified  with  magnetite,  menaccanite,  or  any  other  min- 
eral, ZS.  G.  Ges.,  xxiv..  p.  530,  1872. 


Opal,  Min.  p.  198. — Optical  examination,  Grookes,  Ch.  News,  xix..  205, 
Minute  and  careful  microscopic  investigation,  Behren-s^  Ber.  Ak,  Wien,  Ixiv.,  519,   1871. 
Spectra  of  precious  opals,  Behre/M^  Jahrb.  Min.,  1873,  920. 
Pseudomorph  after  chlorite  (?),  Rwpper,  Am.  J.  Sci.,  II..  1.,  37. 

Precious   opals  from  Esperanza,  State  of  Queretaro,   Mexico,  occurrence  described,  JI. 
Barcena,  La  Naturaleza,  il,  297,  1873,  in  Am.  J.  Sci.,  lU.,  vi.,  466,  1873. 

Orilbyite,  Appendix  I.,  p.  12. 

Ortuitb,  Min.  p.  285. — Vesuvius,  cryst  description,  v.  JRaVi^  Pogg.,  exxxviii.,  492. 
See  Allanite. 

ORTHOCLAflE,  Min,  p.  352.— Cryst.  monograph,  KokscharoWy  Mm.  EusaL,  v.,  154,  329. 
Striegau,  ciyst.  and  anaL,  Becker ,  Jahrb.  Min.,  1869,  236. 
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Elba,  cryst,  Achiardi,  Nuovo  Gimento  EC.,  iii,  Feb.,  1870. 
Fibia,  St.  Gotthard,  ciyst,  Kenngott,  Jahrb.  Min.,  1869,  753;  1870,  781, 
Monte  Somma,  cryst.,  Scaechi^  Atti  Accad.  Sci.  Napoli,  March  12,  1870. 
Finland,  Wiik,  (Efv.  Finsk.  Vet.  Ac.  Helsingfors,  xiii.,  76,  1870-71. 
Sussex  Co.,  N.  J.,  anal ,  Leeds,  Am.  J.  ScL,  III.,  iv.,  433,  1872;  Delaware  Co.,  Penn., 
anal.,  mme,  J.  Fraxik.  Inst,  III.,  Ix.,  63. 
Schiltach,  cryst,  Klocke^  Ber.  Nat.  Ges.  Freibui^,  vi.,  4,  (Jahrb.  Min.,  1874,  868). 
Is.  Rachgoun,  (Algeria),  anal.,  Vdain,  C.  R.,  Ixxix.,  250,  1874. 
(Adular),  cryst.  note,  Zerrenner,  Tsch.  Min.  Mitth.,  1874,  95. 

OsBOBNiTE,  Maskdyne^  PhiL  Trans.,  1870,  p.  198.    Appendix  L,  p.  12. 

OSTEOLITE,  Min.  p.  530.— -WaltBch,  Bohemia,  in  basalt,  anal  (Preis),  E.  Bohm.  Oes.,  1878, 

68. 

Ottrelite,  Min.  p.  506. — Composition,  JUupepres,  Jahib.  Min.,  1869,  339. 

Ozocerite,  Min.  p.  732. — Boryslaw,  Galicia,  Andrar,  Jahrb.  Min.,  1868,  608. 
In  Silurian  formation,  Bohemia,  Boneky^  Ber.  Ges.  Bohm.,  Jan.  10,  1873. 

Palagonite,  Min.  p.  483. — A  related  mineral  analyzed,  Streng  and  Zoppritz,  Jahresb. 
Oberhess.  Ges,,  Nat.,  xiv.,  30  (Jahrb.  Min.,  1873,  427). 

Paraqonite,  Min.  p.  487.— Virgenthal,  anaL,  «.  KdbeO.,  Ber.  Ak.  Munchen,  1869,  866. 
Schwarzenberg  (Ochsenkopf)  Simony,  anal,  (essentially  a  soda-damourite),   Oenth^  Am. 
PhU.  Soc.,  Philad.,  xiu.,  390,  1873. 
See  also  Cossaite,  p.  63. 

Patterbonite,  Min.  p.  801.  Appendix  I,  p.  18. — G^^^  has  analyzed  the  pattersonite 
from  TJnionville  with  the  following  results  : 

Si 29  90,  Al 27-59,  Pe312,  Fe917,  Mgl710,  Ltr.,  :5raO-5S,  S:2-33,ignll-51-101'30;  the 
oxygen  ration  for  B  :  fi :  Si :  ^  is  nearly  6  :  9  :  10  : 6,  or  near  that  of  thuringite. 

Psalite,  see  G«yserite. 

Pectolite,  Min.  p.  896.— Fassathal,  anal.,  LemJberg,  ZS.  G.  G«b.,  xxiv.,  252,  1872. 

Peganite,  Min.,  582. — Nobrya,  Portugal,  analyses,  Brefthaupt,  Jahrb.  Min.,  1872,  819. 

Pencatite,  Min.  p.  708.— See  predazzite. 

Pennixite,  Min.  p.  495.— Pseudomorph  after  feldspar,  anal.,  Zepharovich,  Tsch.  Min. 
Mitth.,  1874,  7. 
Zermatt,  anal.,  v,  FeUenberg,  Jahrb.  Min.,  1868,  746. 

Relation  to  kotschubeite,  v.  Leuchtejiberg ,  Ball.  Soc  Imp.  St.  Pet.,  xiii.,  34,  1869. 
Anal.,  V.  Hamm,  Tsoh.  Min.  Mitth.,  1873.  260. 
liTippikko,  anal.,  Jenutrdm,  CEfv.  Finsk.  Vet.  Soc.,  xvl,  38,  1873. 

Percylite,  Min.  p.  122. — So.  Africa,  anal.,  Maskdyne  and  Flight,  f.  Ch.  Soc.,  H,  x., 
L061. 

Petalite,  Min.  p.  229.— Elba,  oiyst.,  t>.  JRaih,  ZS.  G.  Ges.,  xxii.,  668,  1870. 

Perofskite,  Min.  p.  146. — ^Wildkreuzjoch,  aryet.,  Hessenberg,  Min.  Not,  x.,  38,  1871; 
d.,  1,  1873  (Pogg.,  cxHv.,  595). 

Petzite,  Min.  p.  51, — California,  anal.,  Oenth,  Am.  J.  ScL,  II.,  xlv.,  309;  Colorado, 
xial.,  Gmth,  Am.  Phil.  Soc.  Philad.,  xiv.,  226,  1874. 

Phakmacolite,  Min.  p.  554.— Wittichen,  Baden,  anal.  Petersen,  Pogg.,  cxxxiv.,  8(1 
Joachimsthal,  cryst.,  and  anal.,  Tseftermak,  Ber.  Ak.  Wien,  Ivi.,  829,  1867. 
Cryst.,  Schravf,  Tsch.  Min.  Mitth.,  1873,  138, 

PnENACiTB,  Min.  p.  630.— Color  investigated,  Kokscharow,  Verh.  Mm.  Ges.  St.  Pet.,  II., 
r-,  322. 

I>niT.i.iP8iTB,  Min.  p.  438.— From  basalt,  cryst.  memoir,  Streng,  Jahrb.  Min.,  1874,  661, 
H.ichinond,  Victoria,  cryst,  description,  analyses,  Ulrichy  (Jontrib.  Min.  Vict.,  p.  30. 
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PrioLERTTE,  Min.  p.  472.- -Analysis,  Maskelyne  and  Flight.  Ch.  News,  xxiL,  260:  J 
Ch.  Soc,  IT.,  ix.,  13,  1871. 

It  is  nhown  by  M.  and  F.  that  the  meerscftaXuminite  of  Ross,  since  called  timlaUe  \sj 
Schrauf  (Verb.  G.  Beichs,  1870,  43)  is  identical  with  pholerite.  An  analysis  gave  them 
Si  4;M4,  *1  41  07,  ll  15-78  =  100. 

PnosPiiOKCiiROMiTE. — Appendix  I.,  p.  12. 

PiiosrnoRiTE,  Min.  p.  530.— Deposits  in  Nassau,  Wicke,  Jahrb.  Min.,  1869,  88. 
Deposits  on  banks  of  Dniester,  analyses,  ScfiwackJiofer^  Jahrb.  k.  Beichs,  xxi,  211. 
From  Belmez,  de  ReydeiUt^  Bull.  Soa  G.,  III.,  i,  350,  1873. 

PicoTiTE,  Min.  V.  147.— Bohemia,  in  basalt,  anal.,  Farsky^  Ber.  Ghem.  Bohm.  Gee., 
(Zprjlvy,  etc.),  i.,31,  1872. 

PiciiOLiTE,  Min.  p.  465.— In  diabase,  Liebe^  Jahrb.  Min.,  1870,  18;  Zetmatt,  anaL,  t. 
FeUenberg:,  anal.,  Jahrb.  Min.,  1868.  747.    ' 

PiCROMtJKiTK,  Min.  p.  642.— Stassfurt,  crystals  examined,  Oroth^  Pogg.,  cxxxvii,  443, 
1869. 
Ealusz,  Galicia,  chem.  exam. ,  v.  Hauer^  Jahrb.  G.  Beichs,  xx. ,  141. 

PrCRornARMACOLiTE,  Min.  p.  555,— Freiberg,  Fremd  obtained,  Ss  =  46*93,  6a  =  25-77, 
iSlg  =  3'73,  I'l  =  24*01,  agreeing  with  the  results  of  Stromeyer,  and  he  regards  it  as  deserr- 
ing  of  a  place  as  a  good  species,  Jahrb.  Min.,  1873,  786. 

PniLiTE,  Min.  p.  455. — A  supposed  new  mineral  from  Chesterfield,  Mass.,  in  laige  crystals, 
pseudomorphous  after  spodumene,  afforded  JvUen  (as  approximate  results)  ^i  55*9,  ^  (Pej 
27-7,  Na  10-5,  K  45.  ft  =  2.  G.  =  2696.  Am.  Chemist,  II.,  i,  300,  Feb.,  1871.  Very 
probably  identical  with  the  cymatolite  of  Shepard  (Min.  p.  456). 

Finite,  Min.  p.  479.— Iglau.  enclosing  a  kernel  of  iolite,  Mdkowsky^  Verh.  Nat.  Yer. 
Briinn,  ix,  3,  1871. 

PiTTiciTE,  Min.  589 — Redruth,  Cornwall,  anal..  Churchy  Chem.  News,  xxiv.,  135,  1871. 
Preibexg  (arseneisensinter),  anal,  Frenzd^  Jahrb.  Min.,  1873,  787. 

PiiATiNDM.  Min.  p  10  — In  northern  Lapland,  Pogg.,  cxl.,  336. 
Bu.si(iaD  localiLieK.  analyses  and  description,  Kokscharow,  Min.  Kussl.  v.,  177,  371. 
In  sand  from  gx)ld  wasliings,  Colifomia.  Am.  J.  Sci.,  III.,  vi,  132. 
(Eisenplatin),  anal.,  Fremd,  Jahrb.  Min.,  1874,  684. 

Plagionite,  Mn.  p.  89.— Wolfach,  Baden,  Sandberger^  Jahrb.  Min.,  1869,  313. 

Plkonastk,  3Iin.  p.  147. — Vesuvius,  crystals  with  the  cubic  planes,  Hes^enberg^  Min. 
Not.,  viii.,  45,  1808. 

Plebsite,  Min.  ^.  'IS.^Meunier,  Ann.  Ch.  Phys.,  IV.,  xviL,  34,  1869. 

Plumballopuane,  Bombicci  —Appendix  I. ,  p.  12. 

Plumbocalcite,  Min.  p.  678.— Bleibeig,  Carinthia,  anal.,  Hofer^  Jahrb.  Min.,  1871,  80. 

Plumbocupkitk,  Adam,  Tableau  Min.,  1869,  62.  Syn.  of  cuproplumbite,  Dana,  Min., 
p.  43. 

PiJiMBiODiTK,  Adam,  Tableau  Mm.,  1869,  p.  67.  Syn.  of  schwartzembergite,  Dana,  Min., 
p.  120. 

PoLYARGYRiTB,  Stifidberger  and  Petersen,  Appendix  L,  p.  12. 

PoLYCRA«?E,  Min.  p.  523.— Anal.,  Bammelsberg,  Pogg.,  cL,  207,  1873. 

PoLvnALiTE.  Min.  p.  641.— Stansfurt,  in  halit«,  Heicfiardt,  Jahrb.  Min.,  1869,  325. 
Berchtesgaden,  Bavaria  anaL ,  Sr,hobeT\  Jahrb.  Min. ,  1869,  578. 
Hailstatt,  cryst.  (probably  monoolinic),  7'Mchermak,  Ber.  Ak.  Wien,  Ixiii.,  332,  1871, 
Stebuik,  Galicia^  analyses,  v.  LIU,  Tsch.  Min.  Mitth.,  1874,  89. 
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Predazzite,  Min,  p.  708. —According  to  HaumschUd  (Ber.  Ak.  Wien,  Ix.,  795, 
predamte  and  peneatits  are  both  mixtures  of  calcite  and  bra  cite.  The  same  conclusion  was 
reached  by  Damour,  Bull.  Soc.  G.,  France,  II.,  iv.,  1060.  The  subject  has  been  further  in- 
vestigated by  Leinberg  (ZS.  G.  Ges.,  xxiv.,  229,  1872)  with  conclusive  results.  According  to 
the  latter  the  black  color  is  due  to  the  presence  of  finely  divided  pyrite*(not  organic  mat- 
tor,  as  urged  by  Hauenschild). 

PREIINITE,  Min.  p:  410.— Composition,  analyses,  Rnmmehherg,  ZS.  G.  Ges.,  xx.,  79. 
Slate  river,  L.  Superior,  anal.^  Chapman^  Can.  Journal,  II ,  xii.,  2fi7,  Nov.,  1869, 
Harzburg,  ciyst.  description,  composition,  Streng,  Jahrb.  Min.,  1870,  314. 
Tortola,  anal,  Ak.  H   Stockholm,  ix..  No.  12,  1870  (Clove's  Geol.  W.  India  I.,  p.  30). 
Dumbartonshire,  anal.,  foung,  Ch.  News,  xxvii.,  55. 

600  A.  Priceite.  Cryptomorphite  (?),  ChoM,  Am.  J.  Sci.,  III.,  v.,  287;  Priceite,  SiUC- 
man.  Am.  J.  Sci.,  III.,  vi.,  128. 

Compact,  chalky,  the  powder  consisting  of  minute  rhombic  crystals.  Soft.  G.  =  2-263- 
2*298.     Color  milk-white,  without  lustre.     Feel  greasy  and  unctuous. 

Analyses,  1.  Silliman,  1.  o.    2.  Chase,  variety  found  in  bowlders.     8.  Chase,  from  veins. 

B  Oa  fl  NaCl,  Fe,*l 


1. 

2. 
8. 

1 

(48-82) 
(47-04) 
(46-20) 

81-83                   18-29 
29-9'6                   22-75 
29-80                  25-00 
•Trace  CL 

•9(5       =    10000 

alkalies    25  =  ♦lOOOO 

tr.  =    10000 

Silliman  gives  as  the  probable  formula  Ca'B*  +  6tt. 

B.B.  gives  a  green  flame,  and  fuses  at  a  red-heat.  In  the  matrass  gfives  off  neutral  water. 
Insoluble  in  water,  but  perfectly  so  in  hydrochloric  acid. 

Found  in  a  hard,  compact  form  in  layers,  between  a  bed  of  slate  above,  the  cavities  and 
fissures  of  which  it  filled,  and  a  tough  blue  steatite  below ;  also  occurring  in  bowlders  or 
rounded  masses  completely  imbedded  in  the  steatite.  These  masses  in  the  main  How  formed 
a  continuous  line  touching  each  other,  and  of  uniform  size,  v»oighing  about  200  lbs.  each. 
Branching  off  from  the  main  deposit  were  side  flows  where  the  bowlders  were  smaller,  from 
a  weight  of  20  lbs.  down  to  small  pellets  the  size  of  a  pea,  or  even  smaller. 

Locality,  Cuny  Co.,  Oregon,  five  miles  north  of  Chetko. 

Prochloritk,  Min.  p.  501. — No.  Carolina,  with  corundum,  analyses,  Geiith^  Am.  PhiL 
Soc.  Philad.,  xiii.,  393,  1873. 

Proustite,  Min.  p.  96.— Wittichen,  Baden,  anal.,  Petersen,  J.  pr.  Ch.,  cvi.,  144,  1869. 
Pseudomorph  after  stefanite  and  argentite,  DdlX^  Tsch.  Min.  Mitth.,  1874,  87. 

PsEUDOMALACHiTE,  Min.  p.  568 — (prasine),  anal.,  J.  Ch.  Soc,  II.,  x.,  p.  1057. 
(Ehlite),  anal.,  GhurcK  J.  Ch.  Soc,  II.,  xi.,  p.  107. 
Cryst,  /Sfc/irai// (triclinic),  Tsch.  Min.  Mitth.,  1873,  139. 

PeETJDOPHiTE,  Min.  p.  496.— Note,  Kenngott^  Jahrb.  Min.,  1869,  343. 

I>uciiERiTE,  Fremd,  J.  pr.  Ch.,  11,,  iv.,  227,  361.— Appendix  I.,  p.  12. 
Further  investigations  on  crystalline  form,  showing  relation  to  brookite,  Wehsky^  Tsch. 
Min.  Mitth.,  1872,  245.     Analysis,  Fremd,  Jahrb.  Min.>  1872,  514,  930. 

PYRARoyRiTE,  Min.  p.  94.— Wolfach,  Baden,  anal.,  Senfter,  J.  pr  Ch.,  ovi.,  143,  1869. 
Altered  to  sulphid  of  silver  from  Guanajuato.  Don  Seccro  Navia,  Naturaleza,  1874,  154. 
Pseudomorph  after  silver,  DoU,  Tsch.  Min.  Mitth.,  1874,  80. 

PYRICHROLITE,  Adam,  Tableau  Min.,  1869,  p.  93.  Synonym  for  pyrostilpnite,  Dana, 
Min.,  1868,  p.  93. 

Ptrite.  Min.  p.  62.— Altenhunden  (i  p.  c  thallium),  Marquart,  Jahrb.  Min.,  1868,  608. 

Bosingsfelde,  Hessd,  Pogg.,  cxxxvii.,  536,  1869. 

Traversella,  HeMenberg,  Min,  Not. ,  ix. ,  60,  1870. 

Struvei\  complete  cryst.  memoir,  with  many  figures,  and  a  large  number  of  new  forms, 
Menr.  R.  Accad.  Sol  Torino,  II.,  xxvi.,  1869;  again  Struver^  Atti  Acoad.  Sci.  Torino,  1871, 
374  et.  seq. 
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Prom  the  LoUing,  Zepknr<mcJi,  ciyst ,  Ber.  Ak.  Wien,  Ix.,  814,  1869;  LotoB,  1870,  p.  4. 

Chilchiliane  (Isere),  cryst.,  v.  BaiJi,  Pogg.,  cxliv.,  582,  1871. 

Contaming  araenic.  Smith,  Chem.  News,  xxiii.,  221,  1871. 

Thermo-elcctrical  character,  Frit^M,  Ann.  Ch.  Phya.,  IV.,  xvii,  79,  1868.  Eose,  Pogg., 
cxUi.,  1, 1871  ;  HcJmtvf  and  Dana,  Ber.  Ak.  Wien,  Ixix,,  145,  157,  1874.  Bredna,  Tsch. 
Min.  Mitth.,  1872,  23. 

PvRiTOLAMPRiTE,  Adam,  Tableau  Min,,  1809,  p.  39.  A  name  given  to  the  Arsenikailbci 
from  Andrcasberg,  (Dana,  Min.  p.  35),  shown  by  Rammelsberg  to  be  a  mixture. 

Ptuociilore,  Min.  p.  512. — Scheeliugen,  Kaiscrstuhlgebirge,  anal.,  Knop^  ZS.  G.  G«8., 
xxiii.,  056,  1871  ;  Bee  hyfpite. 

Miask,  Brevig,-  Fredrikaviim,  analyses,  RammeUberg^  Pogg-i  cxliv.,  191  et  eeq.,  1871; 
ol.,198. 

PrROLUSiTE,  Min.  p.  105. — ^Atacama,  anal.,  Domeyko,  2d  Append.  Min.  Chili,  p.  8,1867. 

pYROMORPniTE,  Min.  p.  535.— Schapbach,  anal.,  Petersen,  Jahrb.  Min.,  1871,  393. 
Containing  didymium,  Ilm-ner^  Cb.  News,  xxvi.,  109,  1872. 

Pyrosclerite,  Min.,  p.  493.— Related  mineral,  anal.,  Leedi^  Am.  J.  Sci,  III.,  vi,  22. 
St.  Philipp,  Alsace,  anal.,  Kbert^  Jahrb.  Min.,  1875,  70. 

Pyrosmalite,  Min.  p.  414.— Cryst,    NordenAkiiM,  CEfv.  Ak.   Stockholm,  xxvii.,  562, 
1870. 
Nordmarken,  Sweden,  anal.,  Wd?der^  Ann.  Ch.  Pharm.,  clvi.,  85,  1870. 

pYROPnYLLTTE,  Min.  p.  454. — Wermland,  anal..  iQdsMm,  (Efv.  Ak.  Stockh.,  1868,  xx7.,38t 

Anal,  in  fcHsils.  jbidgdi,  Ber.  Ak.  Miinchen,  1868,  5U3. 

Ottre,  anal.,  Konimk,  Bull.  Ac.  R.  Belg.,  II.,  xxvi.,  469,  1868. 

Pagodite,  anaL,  Church,  Chem.  New.s,  xxii,  220,  1870. 

Pyroxene,  Min.  p.  212.— Degero,  anal.,  Wuk,  Jahrb.  Min.,  1808,  lai 

Meteorite  of  Shergotty,  Tscennak.  Bar.  Ak.  Wien,  Ixv..  123,  1872,  **Ein  auritahnlichea 
Mineral"  gave  him,  Si5i-34,  Al  025,  Fe  2319,  fig  1420,  (5al0-49=100'56(CaMg.2Fe,Si). 
in  physical  and  optical  characters  near  diopside. 

Distinguished  from  related  minerals  by  the  microscope,  Ts^hcrmak,  Ber.  Ak.  Wien,  k., 
6,  18(59. 

Formed  by  sublimation  at  Vesuvius,  Scaechi.  Atti  Accad.  Sci  ,  Napoli,  v. ,  Sept.  14,  18?3 

Associated  with  hornblende  at  Vesuvius,  v.  R(iU\  Pogg.  Erg.  Bd.,  vi.,  229,  1873. 

Anal.,  E.  Iteyer,  Tsch.  Min.  Mitth  ,  1872,  258. 

Pyroxene  group  of  minerals,  Tichermak^  Min.  Mitth.,  1871,  28. 

Made  artiticially,  LecJiariier,  C.  R.,  Ixxv.,  487, 1872. 

See  also  augite. 

Pyrrhttk,  Min.  p.  763.— St.  Miguel,  cryst.,  Schrmif,  Ber,  Ak  Wien,  Ixiii,  187,  1871. 
Elba,  V.  licith,  ZS.  G.  Ges.,  xxii.,  672,  1870. 

pYRunoTiTE,  Min.  p.  58.— Composition  discussed,  eto.  (see  chalcopyrrhotite),  JBfom«/fflni, 
CEfv.  Ak.  Stockholm,  xxvii,  24,  1870. 

Showing  polarity,  Ken n gott^  J&hih.  Mm.,  1870,  354. 

Brewster,  N.  Y.,  pseudomorph  after  serpentine,  J.  D.  Dana,  Am.  J,  Sci.,  IIL,  viii.,  375, 
1874. 

Composition  discussed,  Knop,  Jahrb.  Min.,  1873,  524. 

Quartz,  Min.  p.  189.—**  Die  Gesetze  regelmassnger  Verwachsung  mit  gekreuzten  Haupt- 
axen,  etc," — JemscK  Pogg.,  cxxxiv,  540. 

Bavcaio.  cryst.,  new  form,  Becker^  Pogg.,  cxxxvi,626. 

Enormous  crystals  from  the  Tiefen  glacier,  Pogg.,  cxxxvi,  637. 

Carrara,  cryst.,  Scharf,  Jahrb.  Min.,  1868,  822. 

Etchinj^  on  crystalline  faces,  /.  JlirsehmM,  Pogg.,  cxxxvii.,  648,  1869. 

Description  of  remarkable  crystals  from  Elba,  t?.  Rath,  ZS.  G.  Ges.,  xxii.,  619,  658,  727, 
1870;  AcMnrdi,  IsMoyo  Cimento,  II.,  iii.,  Feb.,  1870;  Bombicci,  Mem.  Ac  Sci.  Bologna, 
II.,  i;. 

Color  of  smoky  quarts  dne  to  presence  of  an  organic  substance  containing^  carbon  uu 
nitrogen.  Fc^rsfe/*,  Pogg. ,  cxliil. ,  173. 
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Wallithal,  near  Biel,  Ober  Wallis,  cryet.,  new  forms,  Weiss,  Verb.  Nat.  Gee.  Bonn.,  xxtUL, 
149,  1871. 

Paragenetical  investigations ;  the  trapezohedral  planes  are  conditioned  bj  the  presence  of 
fluorine  or  chlorine  compounds,  being  formed  simultaneously  with  the  erolution  of  fluorine  or 
chlorine,  in  part  in  consequence  of  their  indirect  influence,  in  part  though  subsequent  etoh- 
mg.  Siehner,  Jahrb.  Min  ,  1871,  33. 

Striegau,  Silesia,  cryst  memoir,  Wehsky,  Jahrb.  Min.,  1871,  732,  785,  897. 

(Faserquarz)  psendomorph  after  crocidolite,  Fischer^  Tsch.  Min.  Mitth..  1873,  117  :  WibA^ 
Jahrb.  Min.,  1873,  307;  Lasmtlx,  ibid.,  1874,  105. 

Poohnah,  cryst.,  Scfiarff,  Jahrb.  Min.,  1873,  044. 

Oberstein,  Baveno,  etc.,  cryst.,  Webaky,  Jahrb.  Min.,  1874,  118. 

Cryst.,  L(tspeyres,  Jahrb.  Min.,  1873,  »41 ;  1874,  49,  261. 

Pseudomorph  after  garnet,  calcite,  anhydrite,  barite,  pyromorphite,  scheelite,  etc.,  Frened^ 
Min.  Lex.  Sachsen,  201. 

(Jalenstock,  Wallis,  crystals  with  the  basal  plane,  Barter,  ZS.  G.  Ges.,  xxvi.,  194, 1874. 

Containing  water,  the  so-called  enJiydros,  occurrence  and  character  described,  Beechworth, 
Victoria,  Dunn,  p.  32 ;  Foord,  p.  71,  Trans.  Roy.  Soo.  Victoria,  x.,  1874. 

Remarkable  association  with  calcite,  v.  Raih^  Ber.  Ak.  Berlin,  1874,  683. 

Crystalline  form  discussed,  Kenngoity  Jahrb.  Min.,  1875,  27. 

Rabdionite,  v.  Kobdl,  Ber.  Ak.  Munchen,  Jan.,  1870.— Appendix  L,  p.  18. 

Ralstonite,  Brush,  Am.  J.  Sci.,  III.,  ii.,  30.— Appendix  I.,  p.  13. 

Nordenskiold  has  further  investigated  the  ralstonite  from  Ivituk,  Greenland,  and  obtained 
the  following  results,  agreeing  es-sentially  with  the  description  given  by  Brush  (L  c).  H.  = 
4*5.     6.  =  2*62  (on  0*13  gr.).     Characters  as  described  by  Brush. 

Analysis  (on  0*221  gr.). 

AlCaMgNaKaPOFlfi 

22  94         1-99  5*52  4*66  tr  tr  (5005)        14-84  =  100 

Nordenskiold  finds  that  if  the  loss  be  considered  as  being  fluorine  alone,  it  is  insufficient  to 
combines  with  the  bases,  so  that  he  concludes  there  must  also  be  oxygen  present. 
He  writes  the  formula  Mg  ) 


3Ca  -  Fl  Al  Fl,  +  2Ca  >  3tl  4  lOfl 
Na  \ 


2Ca  }i 
Na  ) 


He  also  suggests  the  following  formula,  after  the  type  of  the  spinel  group,  which  it  ze- 
«mbles  in  crystalline  form:    R  Ai  ^^0,F1)4  +  211. 

Rammelsberoite,  Min.  p.  77.— Anal.,  Sfindberger,  Ber.  Ak.  Munchen,  1871,  202. 

377  A.  Rauite,  PaykvU,  Ber.  Chem.  Ges.  Berlin,  1874,  p.  1334. 

Not  cryBtalline.  Structure  finely  granular.  Color  grayish-black  Without  lustre.  H.  = 
>.  (J.  =2-48.  An  analysis  gave.  Si  39*21.  *1  81*79,  Pe  057,  Ca5-07,  Na  IMS,  H  11*71  = 
>9-90.  The  oxygen  ratio  for  It :  fi :  Si:  H  ^  1 :  3  :  3i  :  2,  or  near  that  of  thomsonite.  B.B. 
'uses  with  difficulty  on  thin  edges. 

Occurs  on  the  Island  of  Lamo,  near  Brevig,  Norway.  Formed  from  the  alteration  of 
ilsBolite.     It  may  be  identical  with  the  ozarkite  of  Shepard  (Dana  Min.,  p.  420). 

Rkdondite,  Shepard,  Am.  J.  Sci.,  IL,  xlvii.,  428, 1  ,  96.— Appendix  I.,  p.  13. 

Besin,  Min.  p.  739  et  seq. — Samland,  Brusterort,  Spirgatis,  Ber.  Ak.  Miinchen,  1871, 
72. 

Valley  of  the  Amo.  QuarescJU,  Boll.  Com.  Geol.  d'ltalia,  1871,  70.     See  Bombiccite. 

Alaska,  p.  88;  Mesen,  p.  90,  ChyderUiui,  CEfv.  Finsk.  Vet.  Soc,  xiii.,  71,  1870. 

Helbing  has  described  a  new  resin  from  a  quarry  at  Enzenau,  near  Heilbrunn.  An  analysifl 
:ave  C  70  01,  H  9*51,  O  1'37,  FeS,  14-11  =  10000.  The  part  soluble  in  ether  (19  p.  o.) 
las  the  composition,  do  H.^  Oj ;  9  p.  c,  soluble  in  ether  and  hot  alcohol,  has  the  compoai 
ion  Co  Huo  O, ;  and  72  p.  c,  insoluble,  gives  C«o  Hos.— Ann.  Ch.  Pharm.,  clxxii.,  297, 
874. 

Reissite,  nessenberg,  Min.  Not.,  ix.,  22.— Appendix  L,  14 

Restokmelitb,  Churchy  J.  Ch.  Soc.,  II.,  viii,  160.— Appendix  L,  p.  18, 
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346  A.  Resanite,  Ckve,  Ak.  H.  Stockh,,  ix.,  No.  12  (Nov.,  1870).  Cteol.  West  India 
Islands,  p.  28.  A  hydrous  silicate  of  copper  and  iron,  of  an  olive-green  color,  uncrystalliiie. 
G.  =  2  06,    Analysis,  Fiebelkom,  1.  c, 

Si  Cu  Pe  A  (loss  at  100^)  ft  (ignition) 

35'08        2318        9-91        2315  8-53  =  9985 

If  the  iron  is  protoxide  it  gives  the  formula  It*  Si'  +  9  aq.  It  is  easily  decomposed  by 
HGl.  Found  with  malachite  and  chiysocolla,  at  Puerto  Eico  (Luquillo),  West  Indies,  and 
named  from  Don  Pedro  Besano. 

Retinitk,  Min.  p.  739.— Chydenius,  CEfv.  Finsk.  Vet.  Soc,  xiii.,  92,  1870-71. 

Retzbanyite,  Min.  p.  100.— Equivalent  with  cosalite,  Frenzel,  Jahrb.  Min.,  1874,  681. 

677.  Rhagite,  Weisbach  (Abh.  Berg.  u.  Hilttenwesens),  Jahrb  Min.,  1S74,  802.  TVinkler. 
J.  pr.  Ch.,  II.,  X.,  p.  190,  1874. 

Id.  ciystalline  aggregates,  spherical  or  mammillaiy  (isometric),  smooth  on  the  sorface. 
H.  =  5.  G.  =  6'82.  Color  yellowish 'green,  sometimes  wax-yellow.  Lustre  wax-like.  On 
the  edges  translucent ;  brittle ;  fracture  dense  and  incompletely  conchoidaL 

Analysis,  Winkler  (1.  o. ) 

ISi  %%  Fe,£l  Oo  Oa  ft  gangue 

72-70       14-20  1-62  147         050        4-62  3-26  =  9843 

giving  the  formula,  Bi*  S*  ft*.     It  is  related  to  atelestite. 

Easily  soluble  in  hydrochloric  acid«  with  di£Sculty  in  nitric  add.  In  the  matrass  decrepi- 
tates, and  crumbles  to  a  yellow  powder,  gri^^ET  o^  i**  water ;  on  charcoal  fusible. 

Occurs  on  bismutite  and  quarz,  accompanied  by  walpurgite,  at  the  ^^Weistser  HiiEch''^ 
mine,  near  Schneoberg,  Saxony. 

RiTODiTE,  Adam,  Tableau  Min.,  1869,  p.  83.— Rhodium-gold  described  by  del  Rio  Dana 
Min.  p.  4. 

RnoDociraosiTE,  Min.  p.  691.— Franklin,  N.  J.,  anal.,  Boepper,  Am.  J.  Sci.,  IL,  L,  37, 
1870;  see  also  Am.  J.  Sci.,  III.,  iv.,  146,  1872.     See  stirlingite. 

RiONiTE,  Jahrb.  Min.,  1870,  590.— Appendix  I.,  p.  14. 

RiPiDOLiTE,  Min.  p.  497. — Kotschubeite,  analyses,  Kokseharaw,  Min.  Russl.,  v.  3C9; 
vi.,92. 
Massaschlucht,  anal.,  v.  Felienberg,  Jahrb.  Min.,  1868,  746. 
Monte  Pisani.  etc.,  anal.  (Gherardi),  Achiardi,  Boll,  Com.  Geol.  Ital ,  1871,  156. 
Brewster,  N.  Y.,  anal.,  Dreiilnibavgh,  Am.  J.  Sci.,  in.,  vi.,  208,  1873. 
ZiUerthal,  anal.,  Tsch.  Min.  Mitth.,  1874,  244. 

RiTTiKOEKiTE,  Min.  p.  94. — Joachimsthal,  consists  essentially  of  arsenic,  Belenimn,  and 
ailver,  monoclinic  (C^  90°  34),  Schranf,  Bar.  Ak.  Wien,  Ixv.,  227,  1872. 

607.  A.  Rivotite,  Ihtclovx,  0.  R.,  Ixxviii.,  p.  1471,  1874. 

Amorphous,  compact,  with  a  stony  look.  Fracture  uneven.  Opaque.  Color  yeUowish 
green  to  grayish-green.     Streak  grayish-green.  » 

H.  =  3  -5-4.     G.  =  3  '55-3  '62.     Fragile,  breaking  into  pieces  at  the  blow  of  a  hammer. 
Analysis,  Ducloux  (L  c.) 

§b  Ag  Cu  0  Oa 

42  00  118  89-50  21-00  tr  =  103-68 

Ducloux  gives  the  formula  Sba  +  4  V^  [  C,  urging  that  the  antimony  is  present  in  the  con- 
dition of  antimonic  acid. 

Decrepitates  on  heating,  colors  the  flame  green.  On  charcoal  alone,  in  reducing  flame, 
leaves  a  metallic  globule  with  no  odor  of  arsenic  nor  fumes  of  antimony.  In  the  closed  tube 
g^ves  off  carbonic  acid  and  becomes  black.  Gives  no  reaction  for  sulphur.  With  the  fluxes 
gives  a  copper  reaction.  Treated  with  hydrochloric  acid  ux  the  cold  gives  off  carbonic  add, 
but  d  ssolves  only  in  part 
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Occnrs  in  small  inregxilar  masses  disseminated  through  a  yellowish-white  limestone,  on  the 
^est  side  of  the  Sierra  del  Cadi,  province  of  Lerida. 
Named  in  honor  of  M.  Prof.  Bivot  of  the  School  of  Mines,  Paris. 

IUepperite.     Rapper,  Am.  J  Sci.,  11.^  L,  85. — Brwth,  Appendix  I.,  p.  13. 

Kenngott  (Jahrb.  Min.,  1873,  188)  has  proposed  to  g^ive  the  name  rospperite  to  the  man* 
gaoese  dolomite,  analyzed  by  Roepper  (1.  c),  and  the  name  Htirllngite  to  the  iron-mang  mese* 
nnc-chiyRolite.  The  latter  name  cannot  stand  as  ic  has  already  been  g^ven  to  the  mineral 
moBt  characteristic  of  the  locality  (Franklin,  N.  Y.),  that  is,  the  red  oxyd  of  zinc  (zincite, 
Dana^  bat  see  Min.  5th  ed.,  5th  sub.  ed.,  p.  185),  Alger.  Min.,  p.  505,  1844,  by  him  incorrectly 
\iTitten  sterlingite.  Moreover  the  other  mineral  beiug  only  a  sub- variety  does  not  deserve  a 
name.  Almost  simultaneously  with  the  note  of  Kenngott,  Brush  gave  the  name  roepperito 
to  the  new-  chrysolite  of  Ruspper,  and  there  is  no  question  but  that  this  name  should  be 
received  ;  it  may  be  added  that  it  is  already  accepted  by  OroVi^  Tabellarische  Uebersicht  der 
Miueralien,  etc.,  p.  52,  1874. 

Bgesslerite,  Min.  p.  556.— Joochimsthal,  Teehermak,  Ber.  Ak.  Wien,  Ivl,  828,  1867. 

BoMRiTK,  Min.  547. — Composition,  Kenngott^  Jahrb.  Min,,  1870,  999. 

Rose  LITE,  Min.  p.  560. — This  very  rare  mineral  has  been  recently  rediscovered  at  the 
Daniel  Mine  near  Schneeberg.  Schrauf  (Tsch,  Min.  Mitth.,  187^,  137)  has  investigated  it 
thoroughly,  and  proved  that  it  is  beyond  doubt  an  independent  species.  According  to  him  its 
ciystalline  form  is  triclinic,  a  (vert.)  :  b  :  c=l*4403  :  1  :  2-204(J.  The  fundamental  angles 
are :  (=91"  0 ,  7?=89''  26'.  f=90*  40'.  The  habit  of  the  crystals  is  quite  varied,  but  they 
are  especially  characterized  by  their  tendency  to  the  formation  of  twins.  All  the  crystals 
investigated  by  Schrauf  proved  to  be  twins,  in  many  cases  of  the  most  complex  nature.  But 
without  figures  any  description  of  them  would  be  unintelligible.  H.  =3 "5.  G.=3'585,  Rap- 
pold  (on  crystals,  003  gr.);  3-506  Daniel  (crystals,  004  gr.);  3-788  Rappold  (maasive  and 
perhaps  not  perfectly  pure),  Schrauf.     G.=3'4G.  Weisbach  (Jahrb.  Min.,  1874,  871). 

Analyses,  1.  and  2.  Schrauf  (1.  o.) ;  8.  Winkler,  J.  pr.  Ch.,  II.,  x.,  191,  1874. 


Is. 

Co 

Ca 

Mg 

tt 

1. 

Daniel  Mine. 

50-9 

(121) 

21-9 

4-3 

10  8  =100-00 

Schrauf. 

2. 

Rappold  Mine. 

49-6 

(15-9) 

19-2 

4-8 

10-5  =10000 

Schrauf. 

8. 

Daniel  Mine. 

49*96 

12-45 

23-72 

4-67 

9  •69=100-49 

Winkler. 

Schrauf  writes  the  formula  ifl'Ssa  +  3lY  or  more  exactly  7Ca,2Mg30o,8Ssa,101t,  (for  crystals 
from  the  Daniel  Mine),  and  6Ca,2Mg,40o,8ls,10ft  for  those  from  the  Rappold  mine.  The 
Daniel  crystals  have  a  lighter  color,  corresponding  to  the  smaller  percentage  of  cobalt,  and 
greater  amount  of  lime. 

When  heated  at  100^  C.  the  crystals  break  into  fragments,  and  take  a  dork-blue  color,  but 
resume  their  red  color  on  cooling. 

RofiTHORNiTE,  Hofer,  Jahrb.  Min.,  1871,  561.— Appendix  I.,  p.  14. 

RUTILE,  Min.  p.  159. — (Dmenorutile),  Kokseharow^  Min.  Russl.,  v.,  193. 
Co.  Mayo,  Ireland,  anal.,  ReynolfU,  J.  R.  Geol.  Soc.  Dublin,  II.,  ii.,  164 
Associated  with  hematite,  v,  Bath^  Pogg.,  clii.,  21,  1874. 

Saulite,  Min.  p.  215.— Valpellina,  anal.,  f>.  Rath,  Pogg.,  cxliv.,  387. 

Sat,  Ammoniac  was  found  abundantly  at  Vesuvius  after  the  eruptions  of  1868  and  1872. 
The  crystalH  showed  the  following  forms  :  0, 1,  t,  2-2,  3-"^,  they  have  often  a  yellow  color  due 
tea  chlorid  or  a  basic  chlorid  of  iron.    JScaccIU^  Bend.  R.  Aocad.  ScL  Napoli,  Oct.,  1872. 

Samarskite,  Min.  p.  620. — And  related  minerals,  composition  discussed,  ITermanny  J. 
pr.  Ch.,  cvii.,  139,  1869;  II.,  ii.,  12a.  Rammehherg,  Pogg.,  cl.,  213,  1873;  cryst.  note, 
Zerrenner,  ZS.  G.  Ges.,  xxv.,  p.  461,  107*3.     Seenohlite. 

Sandbergerite,   Min.  p.    104.,.,^  'tverai  ^t  »milat  form  and  oomposition  has  been 

described  and  analyzed  by  AchiaM*^-^  ^^\^  a  Carlo  Regnoli,  sopra  alcuni  Min.  d«l  Peru,  p. 
15,  Piaa,  1870.     See  aJso  DomeyJco   ^  Vc*-*      JJ\b.  Chili,  1^71. 

Sanidink,  Min.  p.  352.— Ciyst.        ^^  AP^'      ^    50I,  t).  Eat^,Pogg.,  cxxxv. 

Saponitb,  Min.  p.  472.-Fiu.    h    ,<4i  ^     ;ii  trap,  George  la.,  ixorth  coast  of  Prinot 
Edward'sls.,  anal, /ram)?^«;i^  ^^5v     \  f^^    .vie^  %m.  110. 
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Saroopbide,  Wehsky,  ZS.  G.  Ges.,  xx.,  245,  1868.— Appendix  I,  p.  14. 

ScAPOLiTE,  Min.  p.  317.— Buck*8  Co.,  Penn.,  anal,,  Leeds,  J.  Frank.  Instit.,  III.,  Ix.,  62, 
1870. 

ScHEBLiTE,  Min.  p.  605. — Coquimbo,  anal.,  containing  6*2  p.  a  V*0*,  Domeyko  2d  Ap- 
pend. Min.  CbUi,  p.  2,  1867. 

Riesengebirge,  ciyst:,  Hammdsberg,  ZS.  G.  Ges.,  xix.,  498,  1867. 

Domodossola,  Piedmont.  Rep.  Brit.  Assoc..  1869,  p.  88. 

Russian  localities,  Beck  and  Teieh,  Verb.  Min.  Ges.  St.  Pet.,  II.,  iv.,  312,  1869. 

Schwarzenberg,  StHzner^  Jahrb.  Min.,  1869,  745. 

Cryst.  memoir  (many  figures),  Bauer^  Wiirtemberg  Nat.  Jahrb.,  1871, 129  (Pogg.,  cxliii., 
452). 

Found  at  Graussen  (Bohemia),  Sulzbach,  Salzkamroeignt,  ZS.  G.  Ges.,  xxiv.,  595, 1872. 

Traversella,  contains  didymium,  Horner^  Chem.  News,  xxviii.,  299;  {Sorby^  Pioc.  Boy. 
Soc.,  xviii.,  197). 

Meymac,  Correze,  anal,  Camoty  C.  R.,  Ixxix,  638,  4874.    See  meymacite. 

ScHEFFERiTE,  Min.  p.  215.— Cryst.,  Nordenskiold^  (Efr.  Ak.  Stockholm,  xxriL,  560, 
1870. 

ScACcniTE,  Adam,  Tableau  Min.,  1869,  p.  70. — ^A  chlorid  of  manganese,  supposed  by 
Scaccbi  to  occur  at  Vesuvius.     See  Dana,  Min. ,  p.  122. 

112  B.  Schirmerite,  Genth,  Am.  Phil.  Soa  Philad.,  xiv.,  230,  Aug.  2lBt,  1874. 

Massive,  finely  granular,  disseminated  through  quartz ;  no  cleavage  observed.  Fractoie 
uneven  ;  soft ;  brittle.  G.  —  6  7:J7.  Color  lead -gray,  inclining  to  iron-black.  Lustre  metal- 
lic.    B.  B.  fuses  easily,  and  gives  the  reactions  for  bismuth,  lead,  silver  and  sulphur. 

Analyses,  1.  (1  p.  c.  quartz  deducted).     2.  (1*07  p.  c.  deducted). 


Pb 

Ag 

Bi 

Zn 

Fe 

S 

1. 

12  69 

22-82 

46-91 

0-08 

0  03 

14-41=    96-94 

2. 

12-76 

24-75 

(47-27) 

013 

007 

15  02^10000 

Atomic  ratio  for  Pb  :  Ag  :  Bi  :  S  =  1  :  4  :  4  :  9  nearly,  corresponding  to  PbS,  2Ag9S,  2Bi,S,. 
It  is  allied  to  and  closely  resembles  cosalite. 

Occurs  with  other  tellurium  minerals  at  the  Red  Cloud  mine,  Colorado. 
Named  from  J.  F.  L.  Schirmer,  Esq. 

Schirmerite,  Endlich,  Engineering  and  Mining  J.,  Aug.  29th,  1874. 

Color  bright  lead-gray  with  tinge  of  purple.     H.  =  2-2*5. 

Composition  (according  to  analyses  not  published),  (AuFe)Te  +  3AgTe. 

B.B.  magnetic  before  the  oxydizing  flame.  Occurs  massive,  disseminated  through  the 
ore.  giving  it  a  dark-gray  color ;  also  in  thin  streaks.     Red  Cloud  mine,  Colorado. 

Dr.  Genth  (1.  c.)  asserts  that  this  so-called  new  species  ^^  is  nothing  else  but  a  mixture  of 
petzite  either  with  pyrite,  or  perhaps  with  a  tellurid  of  iron,''  and  *""  is  based  upon  a  partial 
examination  of  a  mixture,"  and  therefore  *'  is  not  entitled  to  a  name." 

SciiREinEKsrTE,  Min.  p.  61. — In  meteoric  irons,  Meunier^  Ann.  Ch.  Phys.,  IV.,  xvii.,  43, 
1809. 

755  A.  8chr5ckeringite,  Scfiravf.  Tsch.  Min.  Mitth.,  1873,  p.  137. 

Occurs  at  Joachimsthal  on  uraninite,  in  small,  six-sided  tabular  crystals  ;  i-l  Ai"=121K 
Prismatic,  one  bisectrix  being  normal  to  i-i.  Color^greenish  to  yellow.  It  is  a  hydrous 
oxy-carbonate  of  uranium,  containing  only  traces  of  S.  Loss  by  ignition  (H  and  C)  =  36*7 
Contains  also  a  little  lime. 

ScoLKCiTB,  Min,  p.  428.— Chili,  anal.,  Domeyko,  2d  App.  Min.  Chili,  p.  47,  1867. 

Composition,  Jlammelnbergy  ZS.  G.  Ges.,  xxL,  96,  1808:  KenngoUy  Jahrb.  Min.,  p.  1870, 
908. 

Lunddorrsfjiill,  anal.,  Igdatrom,  Jahrb.  Min.,  1871,  361. 

(Poohnahlite),  India,  anal.,  Uaughton,  J.  R.  Geol.  Soc.  Dublin,  II.,  1868,  114;  PeUrm, 
Jatrb.  Min.,  1873,  852. 

388  A.  9eebaohito|  Bauer,  ZS.  G.  Ges.,  xxiv.,  p.  891 ;  xxv.,  p.  351,  and  BammM^, 
XXV.,  p.  96. 
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Baner  makes  the  minernl  described  as  herschelite  by  Ulrich  (Geol.  and  Mia  of  Victoria, 
p.  61  -GO)  a  new  speciefl,  under  the  name  of  seebachite,  and  in  this  he  is  supported  by  Ram- 
mclflbci^. 

Analyses  (L  c),  1.  Kerl ;  2.  Lepsias. 


Si 

XI 

Ct, 

5^a, 

it. 

ft. 

43-7 

21-8 

8-0 

3-5 

tr 

22-7    =©9-7 

44-77 

22  10 

7 '61 

318 

— 

22-07  =  99-63 

It  occurs  with  phillipsite  in  the  basalt  quarries  of  Richmond  near  Melbourne,  and  accord- 
ing to  V.  Lang  (Phil.  Mag..  IV.,  xxviii,  p.  506)  is  identical  crystallographically  with  herschel- 
ite from  Sicily.     (See  also  Jahrb.  Min.,  1874,  522.) 

SELENwiBMUTnoLANZ.     See  Frenzelite. 

Sellaite,  Slruver^  Atti  Accad.  Sci  Torino,  iv.,  86,  1868.— Appendix  I.,  p.  14. 

Selwtivite,  Min.  p.  509 — (belonging  in  the  pinite  group),  Appendix  I.,  p.  19. 

Sericite,  Min.  p.  487.— Doubtful  character  discussed,  8c?iarff,  Jahrb.  Min.,  1868,  809; 
1871,  56;  1874,  271. 

Serpentine,  Min.  p.  464. — Origrin  and  method  of  formation,  Tschermak^  Ber.  Ak.  "Wien, 
Ivi.,  283,  1867;  r.  DmscJie.  Tsch.  Min.  Mitth.,  1871,  1. 

( 'omposilion,  RammelMberg^  ZS.  G.  Ges.,  xxl,  97,  1868. 

Finland,  anal.,  KuWieim,  (Efv.  Finsk.  Vet.  Soc,  xia,  43,  1870-71. 

Origin  of,  varieties  chautonnite,  aumalite,  Meunier^  G.  R.,  Ixxi.,  590,  1871. 

FKeudomorph  after  staurolite,  Riin,d^  Proc.  Ac.  Nat.  Sci.  Philad.,  1871,  303. 

Snarum,  anal.,  Pogg.,  cxlviil,  329. 

Brewster,  N.  Y.,  analyses,  BreUieiibaiigh^  Am.  J.  Sci ,  III.,  vL,  211,  1873 ;  HdiMS,  ibid., 
riii.,  451,  1874. 

Brewster,  N.  Y.,  pseudomorphs  after  calcite,  dolomite,  chlorite,  chondrodite,  enstatite, 
imphibole,  biotite,  brucite,  and  other  unknown  minerals,  J.  D.  Dana^  Aul  J.  Sci.,  III., 
riii.,  375,  1874. 

(Vorhauserite),  anal.,  v.  Kobcll^  Ber.  Ak.  Mtinchen,  June,  1874;  chrysotile,  antigorite, 
narmolifce,  analyses,  same,  ibid.,  165,  1874. 

Pseudomorph  after  monticeilite,  ©.  liath^  Ber.  Ak.  Berlin,  1874,  737. 

Sideritb,  Min.  p.  688.— Huttenberg,  Carinthia,  analyses,  Wolffs  Ber.  Ak.  Wien,  IvL,  299- 
867. 
Altered  to  hematite,  limonite,  etc.  (Bohemia),  Boricky^  Ber.  Ak.  Wien,  lix.,  605,  1869. 
Tuscany,  province  of  Lucca,  anal.,  Aehiardi,  Boll.  Com.  Geol.  Ital.,  1871,  134. 
Pseudomorph  after  calcite,  Strilter^  Atti  Accad.  Sci.  Torino,  vi.,  377,  1871. 
Nova  Scotia,  anal. ,  Harrington^  Geol.  Surv.  Canada,  1874,  p.  239. 

Siegburgits.  A  new  fossil  resin,  containing  85  p.  c.  carbon,  found  at  Siegbuig  near  Bonn, 
►escribed  by  Lasaulx  at  the  **  Versammlung  Deutscher  Naturforscher  in  Breslau,"  Sept.| 
874.      (Chem.  News,  xxxi.,  131.) 

Silver,  Min.  p.  9. — Andreasberg,  in  crystals,  Groddcck,  Jahrb.  Min.,  1869,  445. 
Pseudomorph  after  stephanite,  Przibram,  Zej)Iiarovie/iy  Ber.  Ak.  Wien,  Ixix.,  33, 1874 

Simlaita,  Sc/iravf,  =  pholekite,  which  see. 

SIMOXYITE,  Tsdiermak,  Ber.  Ak.  Wien,  Nov.,  1869. — Appendix  I.,  p.  14. 

Reichardt,  Jahrb.  Min.,  1871,  856.     Brezina,  Tsch.  Min.  Mitth.,  1872,  20.     See  bloEHiite. 

Ski:ttercditb,  Min.  p.  71. — Possesses  positive  and  negative  thermo-eleotrical  varieties, 
s/eraez/and  Dana^  Ber.  Ak.  Wien.  Ixix.,  153,  1874. 

S.MAL.TITE,  Min.  p.  70. — Bunta  Brava,  anal,  corresponding  to  (Co  Ni  Fe)*  As',  Domejko 
1  App.  Min.  Chili,  p.  11,  1867  ;  see  also  ibid.,  p.  22. 

Wittichen,  Baden,  anal.,  Petersen,  Pogg.,  cxxxiv.,  70,  1868. 

Andreasberg,  cloanthite  (chathamite),  anal.,  9.  KoheU^  Ber.  Ak.  Muncheu,  1868,  402. 

Bieber,  Hessen,  anal.,  Uilger^  Ber.  Ak.  Munchen,  1873,  136. 

firoth  shows  that  some  crystals  are  ther mo- electrically  positive,  others  negative,  and  oon- 
udes  {lio&e^  Pogff-i  cxliL,  I)  that  it 'is  isomorphous  with  pyrite  and  cobaltite.     He  remazka 
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tliat  this  Tariaticm  in  ihermo-electrical  characfter  is  trne  only  of  pyiite)  cobaltite  and  smaltitf 
(July,  1874),  ignorant  of  the  investigations  of  Schrauf  and  Daria  (March,  1874,  Ber.  AL 
Wien,  Ixix.),  Pogg.,  clii.,  249. 

Smabagdite,  Min.  p.  315.— From  the  dia^moud  rock  of  Du  Toit'a  Pan,  So.  Africa,  an- 
alyses, Maakdyne  and  Fligfii^  Q.  J.  G.  Soc,  xxx.,  412,  1874. 

Smititsonite,  Min.  p.  693.— Raibl,  Oarinthia,  anal.,  Tach.  Mln.  Mitth.,  1871,  55. 
Tennessee,  contains  indium,  Tanner^  Ch.  News,  xxx,  141,  1874. 
Missouri,  analyses,  Geol.  Rep.,  1874. 

Snartjmite,  Min.!).  816. — Snamm,  anal.,  Breithaupt,  Jahrb.  Min.,  1872,  820L 

SoDALiTE,  Min.  p.  880. — Pseudomorph  after  nephelite,  Monte  Somma,  Struver^  Atti 
Accad  Sci.  Torino,  viL,  829. 

Sphalerite,  Min.  p.  48.— Cryst.,  Sadebeck,  ZS.  G.  Gs.,  xxL,  620,  1869;  xxiy.,  181, 
1872. 

Geroldseck,.Breisgau,  containing  thallium,  v,  Kobdl,  Ber.  Ak.  Miinchen,  1871,  77. 

Unkel,  cryst,  LasaulXyW erh.  Nat.  Ges.  Bonn.,  xxvii,  133,  1871. 
■  Cryst.,  (4-4,  ^/-Y,  new),  TClein,  Jahrb.  Min.,  1870,  311 ;  Kapnik,  ciyst.,  ibid.,  1871,  492, 
Binnenthal,  cryst.  memoir  (new  forms),  Klein,  ib.,  1872,  ^7. 

Boxbury,  Ct.,  contains  0  0255  p.  c.  indium,  CorntoaU,  Am.  Chemist,  Oct.,  1873. 
'  In  sphsBrosiderite,  Sohnorr,  Jahrb.  Min.,  1874,  631. 

83  A.  Spathiopyrite.  Sandberger.  Der  rhombische  Aisenkobalt,  Jahrb.  Min.,  1868,  410; 
1873,  p.  59.     Sitzsb.  Ak.  Miinchen,  1873,  135. 

Orthorhombic,  in  rounded  or  complex  crystals,  combinations  of  1  and  m-% ;  also,  more  lardj, 
in  simple  crystals,  showing  the  same  planes.  Macrodome  planes  well  polished,  prismatic 
planes  dull.     Anglen  apparently  rery  near  those  of  leucopyrite,  Dana. 

•  H.  =  4-5,  G.  =  6-7.  Color  tin -white  on  the  fresh  fracture,  but  changes  rapidly  to  a  dark 
steel-gray. 

•  Analysis  v.  (Jerichten  (1.  c). 

As  S  Co  Ca  Fe 

61-46        2-37      14-97        422         1647  =  99-49 

Atomic  ratio  for  Co,  Fe,  Cu  to  As,S  =  2  :  8.     It  contains  no  nickeL 

Found  on  smaltite  (Speiskobalt),  or  ^ling  cavities  in  it,  in  the  cobalt  veins  at  Bieber  in 
Hessen. 

Sphene.    See  Titanite. 

Spinel,  Min.  p.  147.— Anal.,  Kokscharow,  Min.  Russl.,  v.,  867. 

Domburg,  variety  in  red  octahedral  crystals,  anal. ,  containing  5  '68  p.  c.  TiOt,  KosTnann, 
Ber.  Ges.  Bonn.,  xxvi.,  144. 

No.  Carolina,  analyses,  altered  from  corundum,  GenVi^  Am.  PhiL  Soc.  Fhilad.,  xiii  ,  370, 
1873. 

Spodumeite,  Min.  p.  228.— See  Pihlitb. 

Staffelite,  Min.  p.  534. — Discussion  as  to  doubtful  character  of  the  speoiesy  Jahresb. 
Chem.,  1869, 1233;  1871,  1317. 
Anal.,  contains  iodine,  Petersen^  Jahrb.  Min.,  1868,  482 ;  1872,  96. 
AnaL,  Haufilmfer^  J.  pr.  Ch.,  ll.,vii.,  147. 
Waltsch,  Bohemia,  anal.,  Boricky^  Ber.  Bohm.  Ges.  Prag,  Feb.  21,  1873. 

.  Stannite,  Min.  p.  68. — Cornwall,  anal.,  Adger^  Ch.  News,  xxv.,  259,  1873. 

Staurolite,  Min.  p.  888. — Bammdsherg  has  confirmed  the  observations  of  Leeharii^ 
(Min.  p.  389)  that  staurolite  contains  silica  as  an  Impurity  (ZS.  G.  Ges.,  xxv.,  53,  1ST3). 
Laaauix  has  carried  the  matter  further  and  proved  that  not  only  quartz,  but  even  gaznct. 
mica,  magnetite,  and  brookite  exist  in  it  as  impurities  (Tsch.  Min.  Mitth.,  1872,  173).  The 
lame  subject,  with  similar  results,  has  been  investigated  by  Fischer. 

St.  Radegrund.  cryst.  and  anal.,  Peters  and  MaXy,  Ber.  Ak.  Wien,  Ivii.,  646,  186a 

In  metamorphic  rocks,  Lehour^  Geol  Mag.,  x.,  102,  1878. 

No.  Carolina,  analyses,  Genth^  Am.  Phil.  Soa  Philad.^  xiii ,  883,  1873. 
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Steatite,  Mm.  p.  451.-~AnaL,  Tsch.  Min.  Mitth,,  1872,  257. 

Stephanite,  Min.  p.  106.  — (melanglanz),  Freiberg,  anal.,  FremeL  Jahrb.  Min,,  1873, 788; 
1874,  (>36. 

Sterlingite.    See  Dahourite. 

Stetefeldtite,  Min.  p.  188.  —An  antimonite  of  copper,  resembling  atetefeldtite,  baa 
been  deiicribed  by  Domejko  as  occurring  at  the  Potochi  copper  mine,  near  Huancavelica,  ' 
Peru.  It  is  amorphous,  compact.  Fracture  smooth  or  uneven,  in  parts  coarsely  granular* 
Color  black  or  greenish  black.  Streak  yellowish -green.  Lustre  weakly  resinous.  An  analy- 
sis on  the  purest  material  obtainable  (though  still  mixed  with  some  sub-sulphate  of  copper), 
ifave  SbO,  32-93,  CuO  32  27,  Fe^Oa  1114,  ZnO  0  50,  SO,  100,  H.O  (loss  at  low  redness), 
rSoIj,  insoluble,  1'57  =  96*94.  B.B.  infusible.  Dissolves  readily  in  hydrochloric  acid* 
D()me>  ko  regards  the  mineral  as  probably  having  come  from  the  decomposition  of  chaloosti- 
bite,  an  analysis  of  which  he  adds.     3d  Appendix  Min.  Chili,  1871. 

587.  Stibioferrite.    K  Goldsmith,  Proc.  Ac.  Philad.,  1873,  p.  366. 

Generally  amorphous.  Crystals  observed  in  a  cavity  and  supposed  to  be  the  same  substance 
(no  reason  given)  were  orthorhombic  showing  planes  t-t,  i-i,  1  and  0,  approximate  measore- 
ment  gjive  /(t-i)  /r^lOO"  8'. 

IL  =4.  G.  =3  098.  Lustre  slightly  resinous.  Color  (cryst. )  faint  yellow ;  yellow  to  brown- 
ish-yellow (amorphous).     Streak  dull  yellow,  brittle,  fracture  uneven  chonchoidaL 

Analysis  (1.  c). 

ib  ¥?6  It  Si  loss 

42-96  385  15  26  884  1-09        =        10000 

Deducting  the  iron  we  obtain  as  the  oxygen  ratio  Sb  :  IPe  :  1&,  1*1  :  1  :  1*4  or  1  :  1  :  1^= 

2(Sb  -)-  ¥^e)  4-  3fi.    B.  B.  gives  reaction  for  antimony  and.  iron.     Soluble  in  hydroohlono 
a<;id. 

Occurs  as  a  coating,  sometimes  \  inch  thick,  on  stibnite  from  Santa  Clara  Co. ,  CaL 

Stibiotriaboentite,  Siibiohexargentite,  Petersen, — Appendix  I.,  p.  15. 

Stibnite,  Min.  p.  29.— New  Zealand,  anal.,  Muir,  PhiL  Mag.,  IV.,  xlii.,  236,  1871. 
Santa  Clara  Co.,  Cal.,  anal.,  Goldsmith,  Proc.  Ac  Philad.,  1873,  368. 

Stilbite,  Min.  p.  442. — India,  anal.,  HaugMon,  J.  Roy.  Geol.  Soc.  DubUn,  ii,  113,  1868. 

Composition.  Jifwimelsberg,  ZS.  G.  Ges.,  xxi.,  25. 

AnaL,  Ak.  H   Stockh..  ix.,  No.  12,  Nov.,  1870  (Cleve*s  GeoL  West  India  Is.,  p.  30,  1873). 

Stromoe,  anal.,  Schmid^  Pogg*?  cxlii,  115. 

Dumbartonshire,  anal.,  Young,  Chem.  News,  xxvil,  55^  1872. 

Seisaer  Alp.  anal.,  Pettrseii,  Ber.  Offenbach.  Ver.,  xiv.,  102,  1873. 

Stirlingitb,  see  Rcepperite. 

464.  A.  Str  govite,  Becker  and  Websky,  Jahrb.  Mui.,  1869,  p.  236.  Websky,  ZS.  G.  Ges., 
XXV.,  388,  1873. 

In  minute  crystals,  showing  hexagonal  prisms  under  the  microscope;  sometimes  in  balls  of 
ag^^regated  cr>'stals,  and  shown  by  the  behavior  in  polarized  light  to  belong  to  the  hexagonal 
system.  H.  =  l.  G=:3'144.  Color  dark- green  ^on  alteration  changing  to  brown).  Streak 
green  to  grayish-green.  Analyses  :  1.  Becker  1.  c.  2.  Websky  (G.  =2*788),  Jahrb.  Min., 
1869,  236.     3.  Websky,  Jahrb.  Min.,  1873,  391. 
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12-37 

=  99-61 
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32 -(JO 

14  08 

12  47 

21-94 

3-82 

14-81 

0-28 

=10000 

1. 

28-43 

10-60 

11-43 

26-21 

7-26 

0-36 

0.36 

9-31 

=  99-96 

Analyses  1.  and  2.  were  made  on  material  which  had  suffered  some  alteration,  so  that  3. 
B,lone  expresses  the  correct  composition.  Oxygen  ratio  /l :  fi  :  Si  :  ll=(approx.)  8:2; 
I  :  2,  Easily  decomposed  by  acid  with  the  separation  of  silica  in  powder.  In  closea  tube 
^ves  off  water.     B.  B.  fuses  with  difficulty  to  a  black  glass  without  coloring  the  flame. 

Occurs  as  a  fine  cofiting  over  the  minerals  in  druses  or  cavities  in  the  granite  ^est  andr 
aorth-west  of  Striegau  in  Silesia. 
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8TB0MBTBRITE,  Min.  p. 54.— Chili,  anal.,  Domevko,  2dApp.  Min.  Chili,  p.  35,  1867- 
Aigentine  Republic,  anal.,  Siewert,  Tsch.  Min.  Mitth.,  1873,  251. 

Strontianite,  Min.  p.  699.— Clausthal,  cryst.,  Hessenberg.  Min.  Not,  ix.,  41,  1870. 

Struvite,  Min.  p.  551. — Skipton  caves,  Ballarat,  cryst.  description,  and  anaL,  UlrUk 
Contrib.  to  Min.  of  Victoria,  1870,  p.  12. 

SuLPHATiTB,  Min.  p.  614. — In  eastern  Texas,  MaUet,  Chem.  News,  xxyI,  147,  1872L 

Sulphur,  Min.  p.  20.— Cryst.,  t>.  Jiat7i,  Poggr.Erg.  Bd.,vi,  349;  Bredna,  Ber.  Ak. 
Wien,  lx.,539,  1869. 

SUBANNITE,  Min.  p.  626.  —Kennyott  thinks  that  snsannite  is  only  a  form  of  leadhillito  in 
compound  crystals  (drillings),  but  gives  no  sufficient  proof,  Jahrb.  Min.,  1868,  319. 

SusBEXiTE,  Brush,  Am.  J.  Sci.,  II.,  xlvi.,  140,  240. — Appendix  I.,  p.  15. 

Syepoorite,  see  Jeypoorite. 

Sylyanite,  Min.  p.  81. —Bed  Cloud  Mine,  Colorado,  SSUman,  Am.  J.  ScL,  UL,  yiii.,  28; 
Gena,  anaL,  Amer.  PhU.  Soc  Philad.,  xiv.,  228,  1874. 

Sylvite,  Min.  p.  111.— Stassfurt,  cryst  Huyssen,  ZS.  G.  Ges.,  xx,  460,  1868. 
Kalusz,  cryst,  Tschermak,  Ber.  Ak.  Wien,  Ixiii.,  308,  1871. 

666.  A.  Syngenite,  f .  Zepharovich,  Lotos,  p.  137,  p.  213,  June,  1872;  Ber.  Ak.  Wien, 
Ixvii,  p.  128,  1873.     Kaluszite,  Eumpf,  Tsch.  Min.  Mitth.,  1872,  117,  197;  1873,  147. 

MonocUnic,  a  (vert) :  b  (clinodiag. ) :  /?=0-8738 :  1-3699  :  1  or  '63786  ;  1  :  72998.  (7=76*  0'. 
Observed  planes  0,  »-»,  »4  -l-t,-i-»,  1-t,  2-t\  /,  *-8,  i-6,  1-4,  i-3,  »-2,  t4,  »-^,  1-i,  -1,  -4-4,  1, 
2,  2-2.  /A  /=  73"  55  (over  i-i).  Oa  l-i=139"  42  .  0 A-l-i  =  151'  49 .  0 a  l-»  =143»  48. 
OA-lrrlS?**  44  ;  i-i  a-1  =  124*'  19',  i-i  a-1  =  122*'  55'. 

In  generally  small  tabular  crystals,  elongated  in  the  direction  of  the  vertical  axis,  the 
plane  i-i  always  predominates,  and  is  striated  vertically. 

Cleavage  /perfect,  also  i-i.  In  other  directions  fracture  conchoidal.  Plane  of  optic  axes 
parallel  to  the  orthodiagonal  section,  acute  bisectrix  makes  an  angle  of  2"  46'  with  i-i.  Optic- 
axial  angle  apparent  in  air — red  =41®  35'.  blue =46''  22' ;  actual  angle,  red=26%Sl,  blu«»,  29=- 
24'  (Vrba).  Index  of  refraction  1  55  (Vrba).  Double  refraction  negative.  Dispersion  of 
axes  p  <  V. 

H.=2-5.     G.  =2-603  (mean),  2*252  (Rumpf,  1.  c).     Colorless  or  milky  white. 

Analyses,  1.  Ullik(mean  of  four  closely  agreeing  analyses,  in  one  of  which  was  also  foimd 
1-42  p.  c.  NaCl),  Tsch.  Min.  Mitth.,  1872,  120 ;  2.  Volker,  Ber.  Ak.  Wien,  IxvL,  197,  lb72. 
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16-88 

28-55 

48-45 

5  47                              =  99.35 

2. 

16.97 

2803 

4904 

5-85  (also  0-46  Mg.)=99-89 

These  give  the  formula  CaS,  &S  +  It,  or  the  same  with  the  artificial  salt,  which  Zepharo- 
vich  shows  to  be  al^o  monoclinic  (ib.,  p.  139).  In  form  the  syngenite  is  closely  related  to 
gypsum,  particularly  in  the  angles  of  the  prismatic  zone. 

In  the  flame  of  a  Bunsen  gas-burner  becomes  milky,  colors  the  flame  violet,  and  melts 
easily  to  a  colorless  (on  cooling  white)  bead,  with  a  crystalline  granular  texture.  In  matras 
g^ves  off  water,  decrepitating  violently.  Easily  attacked  by  water,  dissolving  in  part  with 
the  separation  of  sulphate  of  lime.  Vrba  found  that  one  part  of  syngenite  dissolved  in 
400  pts.  of  water.  Found  in  cavitieb  in  halite  at  Kalusz,  East  OaUcia.  Name  derived 
from  avyyfir^s  (related),  alluding  to  its  close  relation  to  polyhalite. 

Taberoite,  Mm.  p.  493.— Composition,  Kenngoit,  Jahrb.  Min.,  1869,  202. 

TiKNiTB,  Min.  p.  16.— In  meteoric  iron,  Meunier,  Ann.  Ch.  Phys.,  IV.,  xvii,  31   1869. 

Talc,  Min.  p.  451.— Greiner  (Zillerthal),  Tyrol,  anal.,  UUik,  Ber.  Ak.  Wien,  Ivu.,  916, 
1868. 

Swayne  Co.,  No.  Carolina,  anaL,  of  a  oompaot  variety,  Adger^  Chem.  News,  xxv.,  270, 
1872. 

Pseudomorph  after  peotolite,  Bergen  Hill,  Leeds,  Am.  J.  Sci.,  III.,  vi,  23,  1873. 
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TALeosiTE,  Vlrieh,^ Appendix  I.,  p.  15. 

Tammite.  Mr.  Tamm  has  analyzed  a  dark  steel-colored  crystalline  p  Jwder,  looaUlnr  un- 
known, very  hard.  G.  =  12  o.  He  obtained  W  88  05,  Fe  5.60,  Mn  0.15,  undetermined  6'20 
=  lOO'OO.  The  lo6S  he  says  is  not  due  to  oxy^^en.  He  calls  his  unknown  substance  feno- 
tungsten,  and  proposes,  in  case  the  character  of  the  mineral  is  sustained,  to  give  it  the  name 
Ci'ookesiie.  Mr.  Crookes  justly  says  that  the  name  tamnUte  should  be  preferred.  Chem. 
News,  xxvi,  July,  1872. 

Tantalite,  Min.  p.  514.— Composition,  Hermann,  Bull  Soc.  Moso.,  1867,  iv.,  464. 
Finland  and  Sweden,  analyses,  liammeUberg,  Pogg.,  czliv..  56,  1871. 

Tapalpite,  Don  Pedro  L.  Jfanroy,  Katuraleza,  Aug.,  1869,  p.  76.  Tellurwismuth,  Bam" 
m^berff,  ZS.  G.  Ges.,  xxi,  81.— Appendix  I.,  p.  15. 

Tapiolite,  Min.  p.  518. — Sukkula,  Finland.  Ramindahery,  anal.,  Pogg.,  cxliv,  79,  1871. 

Tellurate  op  Oopper  and  Lead,  discovered  by  Mr.  Enabe,  at  the  Iron  Bod  Mine, 
Silver  Star  District,  Montana,  occurring  in  fisHures  in  the  rock.  At  the  Green  Campbell  Mine 
it  is  found  as  a  thin  cx>ating  upon  the  selvage  of  the  foot  walL  Proved  to  contain  oopper, 
lead,  and  telluric  acid.  The  sample  sent  to  Dr.  Genth  consisted  of  an  apparently  uniform 
siaklne-green  powder.  He  speaks  (priv.  contrib. )  of  proposing  to  investigate  the  material  for* 
ther,  and,  if  its  supposed  character  is  sustained,  will  g^ve  it  a  distinctive  name.  Gentk^ 
Am.  Pha  Soc.  Philad.,  xiv.,  229,  1874. 

Tellurwismuth.    See  Tapalpite. 

Tellurium,  Min.  p.  \^.— Genth,  Am.  J.  Sci.,  IL,  xlv.,  313,  1868. 

Colorado,  SiUiman,  Am.  J.  Scl,  III.,  via,  27,  1874  ;  Genth,  Am.  PhiL  Soc.,  Philad.,  1874, 
Au^.  21. 

Sacramento,  Chili,  note,  Bertrand,  Jahrb.  Min.,  1870,  455. 

Tephroite,  Min.  p.  259.— Franklin,  N.  J.,  anal,  Mixter.  Am.  J  Sol,  IL.  xlvL,  231, 
1808. 

Tetrad YMITE,  Min. p.  30.— Orawitza^  anal.,  Frenzel,  Jahrb.  Min.,  1873,  799. 
Thermo-electrical  properties,  JSc/irauf  tund  Dana,  Ber.  Ak-  Wien,  Ixix.,  151,  1874. 
Montana,  anal ,  GenUi,  Am.  PhU.  Soc.  Philad.,  xiv.,  224,  1874. 

Tetrahedrite,  Min.  p.  100. — Russia,  cry^t.,  Jeremejew,  Koksch.  Min.  BussL,  v.,  369. 

Neubulach,  Wiirtemberg,  anal.  (Bi—  6 '33  p.  c),  Petersen^  Jahrb.  Min.,  1870,  464 

Cerro  Blanco,  anal ,  by  Sleveking^  Domeyko,  3d  Appendix  Min,  Chili,  1871 ;  Ghalgayio, 
anal,  (freibergite),  ibid.  See  also  2d  Appendix,  p.  19,  1867,  and  4th  Appendix,  p.  15, 
1874. 

Horhausen,  near  Neuwied,  cryst.,  Klein,  Jahrb.  Min.,  1871,  493. 

Brixlegg,  Tyrol,  anal.,  Untchy,  Jahrb.  Min.,  1872,  874. 

Czyst.  memoir  and  relation  to  sphalerite  and  chalcopyrite,  Sadebeck,  ZS.  G.  Ges.,  xxir., 
427,  1872. 

TnoMBENOLiTE,  Min.  p.  129. — Crysi.,  belonging  to  a  so-called  clino-quadratio  system,  a 
rvert.):6:<j=10444:l:l.  C7  =  92  80,  an.il.,  NordengkuAd,  CEfv.  Ak.  Stockh.,  1873,  84.. 
See  Schrauf,  Tsch.  Min.  Mitth.,  1874,  161. 

Thomsonite,  Min.  p.  424 — Anguilla,  W.  I     anal.,  Nordstrom^  Ak.  H.   Stockholm,  ix., 
No.  12,  Nov.,  1870  ^Cleve's  Geol.  W.  India  Is.,  p.  30,  1870). 
Seisser  Alp.  anal ,  Nnun/iofery  J.  pr.  Ch.,  ciii.,  805. 
Mugdock  V'uter  Tunnel,  Young,  Chem.  News.,  xxvii.,  55,  1873. 

Tuorite,  Min.  p.  413— (Orangite),  cryst.,  Nordenskidld^  (Bfv.  Ak,  Stookh.,  xxvii.,  554^ 
1870. 

Tin.     See  Cassitkrite. 

Titanite,  Min.  p.  383.— Bothenkopf,  Tyrol,  cryst.,  Zepharooich^  Ber.  Ak.  'Wien,  Ix., 
815,  1869. 

Cryst  memoir,  Hessmberg,  Min.  Not,  viu.,  1,  1888;  Ix.,  45,  1870;  xL,  19,  31,  1873  ;  see 
also  Jahrb.  Min..  1874,  828. 

Sulzbach,  ciyst,  Sohrauf,  Ber.  Ak.  Wien,  Ixil,  704,  712,  1870. 
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Tocomalite^  Domejko,  2d.Appeud.  Min.  Chili,  p.  41,  1867. 

Amorphous,  stmctiire  gfranular.  Color  a  pale-yellow,  bj  the  action  of  the  air  it  growi 
darker,  and  passes  to  a  grayish -green,  and  finally  to  a  grayish-black  and  black.  Soft,  easily 
reduced  to  a  powder.     Streak  yellow. 

Composition  Ag  I  +  Hg-1.  An  analysis  gave  Ag  38*80,  Hg  3*90,  I  41 T7,  silioeoiu  reeddoe 
16 '65  =  96  12.  The  loss  is  due  to  some  water  belonging  with  the  reddue,  and  probably  some 
iodine. 

In  the  closed  tube  gives  off  first  water,  then  a  yellow  ring,  followed  by  a  mixed  sablioiate 
(mercurial),  and  finally  a  red  ring.  With  carbonate  of  soda  in  the  matrass  givee  only  pore 
mercury.     Decomposed  by  nitric  acid.     From  the  mines  of  Chanarcillo,  Chili. 

Topaz,  Min.  p.  fi7Q.—Blum,  cryst.  note,  Jahrb.  Min.,  1869,  721. 
Altenberg  and'Schlaggenwald,  cryst.  memoir,  Grcth,  ZS.  G.  Ges.,  xxii.,  381,  1870. 
Thermo  (=  pyro) -electrical  character,  Hankel,  Jahrb.  Min.,  1871,  287. 
Analyses,  Klemm,  Jahrb.  Min.,  1874,  189. 

ToRBERKiTE.  Min.  p.  5a5.— Analyses,  TFiViifc^r,  J.  pr.  Ch.,  II.,  tIL,  10, 11, 13;  Sehrwf^ 
Tsch.  Min.  Mitth.,  1872,  181. 

Tourmaline,  Min.  p.  865.— Switzerland,  colorless,  Wuter,  Jahrb.  Min.,  1868,  465. 

Isola  del  Giglio,  anal,  BeM,  Boll.  Com.  GeoL  Ital.,  1870,  84. 
•  Elba,  cryst.  and  anal.,  v,  Bath^  ZS.  G.  Ges.,  xxii,  663,  1870 ;  Achiardi^  Nuoyo  Cimento, 
II.,  iiL,  Feb.,  1870. 

Many  analyses,  and  discussion  of  composition,  Rammelshergy  Pogg.,  cxxxix.,  379,  547, 
1870. 

No.  Carolina,  with  corundum,  GenVh,  Am.  Phil.  Soc.  Philad.,  xiii,  878,  1873. 

336  A.  Trautwinite,  E.  Goldsmith,  Proo.  Aa  Philad,,  1873,  9,  348,  305. 
Microcrystalline  ;  observed  forms,  hexagonal  prism,  pyramid,  also  triangular  prism.   H.  = 
1-2.     Color  green.     Lustre  dull  (under  microscope  vitreous).     Streak  light-gray. 
Analysis  (1.  c): 

§i  ^       '  Fe  Si  Ca  Itfg 

21-78  38-39  13-29  0-81  1858  Oil  =  100*84 

Oxygen  ratio  for  bases  to  silica  =  11  :  6,  perhaps  2:1.  B.B.  gives  reaction  for  chromiam, 
insoluble  in  acids.     Occurs  on  chromite;  from  Monterey  Co.,  Cal. 

Tremolite,  Min.  p.  233.— Belated  minerals,  Tschennak^  Min.  Mitth.,  1871,  37. 

Tridymite,  Min.  p.  805. — ^Appendix  I.,  p.  19. — From  Alleret  (Dep.  Haute  Loire),  Lasaolx, 
Jahrb.  Min.,  1869,  66. 

Formed  artificially.  Rose,  Ber.  Ak.  Berlin,  June,  1869,  p.  469. 

Double-refraction  positive  like  quartz,  ScJiuJUze,  Ber.  Ges.  Bonn,  xxvi.,  119,  1869. 

Observed  with  microscope  in  thin  rock-sections,  Zirkd^  Pcigg*)  cxl-i  492  (Jahrb.  Min.,  1870, 
823). 

In  porphyry  at  Waldbockelheim,  Streng,  Tsch.  Min.  Mitth.,  1871,  49. 

As  incloBures  in  quartz  crystals,  Lotos,  Dec,  1872 ;  SandbergeTy  Jahrb.  Min.,  1868, 466, 723L 

From  various  new  localities,  MoJd^  Jahrb.  Min.,  1873,  608. 

Cryst.  memoir,  with  a  complete  description  of  the  many  and  interesting  twins,  «.  BaJth^ 
Pogg.,  dii.,  1,  1874. 

Trinkebite,  Tschermak^  J.  pr.  Ch.,  II.,  ii.,  250. --Appendix  I,  p.  16. 

Triplite,  Min.  p.  543. — Sierra  von  Cordoba,  Argentine  Bepublic,  several  analyses,  5fo- 
ioert,  Tsch.  Min.  Mitth.,  1873,  225  et  seq. 

TrSgeritb,  Wdshach,  Jahrb.  Min.,  1871,  870;  1873,  315,— Appendix  L,  p.  1ft. 
Winkler  has  analyzed  the  trogerite  of  Weisbach  with  the  following  results ;    Analyses  1. 
8  p.  o.  impurities  deducted.     2.  4^  p.  c.  deducted.     3.  on  pure  material. 
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B 

^ 

1. 

18-48 

63-44 

1808  =  100-00 

2. 

18-88 

62-42 

18-75  =  10000 

3. 

19-64 

63-76 

14-81=    98-21 

which  correspond  to  the  formula  3^  5b  -h  12£[. 
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On  heating  it  gives  off  water,  and  takes  a  golden-brown  cQlor,  but  reBumea  a  yellow  on 
cooling.    J.  pr.  Ch.,  IL,  vii,  6,  1873. 

Troilite,  Min.  p.  57. — Meunier  concludes  that  the  composition  of  troilite  is  (FeNi)'Si* 
(not  FeS),  Ann.  Ch.  Phys.,  IV.,  xvii,  30,  1869 ;  C.  R.,  Ixviii,  788,  1874.  Bammdsberg, 
Abh.  Ak.  Berlin,  1870,  84). 

TscHEPPKiNrrE,  Min.  p.  887.— Composition,  Hermann,  J.  pr.  Ch.,  cvi.,  883,  1868. 

314  A.  Tschermakite,  v.  ICobeU,  J.  pr.  Chem.,  U.,  viii.,  411,  1873. 

Massive,  cleavage  on  two  surfaces,  making  an  angle  of  94".  Striations  on  face  of  better 
cleavage.  H.  6.  6. 2*64.  Phosphorescent.  Color  grayish  to  white.  Translucent.  Lustre 
vitreous.     Analysis,  L  c. ; 

Si  Xl  Mg  ]sra(fetr)  tl 

66  67  15-80  800  .6-80  2  70  =  99  87 

This  would  give  the  formula  Sti  Si  +  %1  Si^,  or  that  of  a  magnesian  oligoclase.  It  occurs 
with  kjerulfine  and  quartz  at  Bamle,  Norway. 

G.  W.  Hawes  (Am.  J.  Sci.,  III.,  vii.,  579,  1874)  has  analyzed  a  mineral  from  the  above 
locality,  and  labelled  tschermakite,  with  the  following  results :   G.  =  2*67. 

§1  *1  Fe  Oa  Ag  fi:  Na  ign. 

i        66-04         20-87         029         129         110         0-21  9-91        0  96  =  100-17 

This  gives  a  composition  very  near  that  of  albite. 

The  mineral  agreed  in  all  its  physical  characters  with  the  description  of  tschermakite,  but 
was  almost  destitute  of  magnesia,  which  suggests  the  idea  that  the  material  analyzed  by 
T.  Kobell  may  have  been  impure. 

Des  Cloizeaux  has  since  (C.  R. ,  Ixxx. ,  f^eb.  8.  1 875)  found  that  the  so-called  tschermakite 
from  Bamle  is  identical  with  albite  in  optical  properties.  He  quotes,  moreover,  the  follow- 
ing analysis  by  Pisani :  Si  66-37,  Xl  2270,  Ca  1-40.  liilg  095,  Na  9-70,  fi  070  =  101-82. 
G.  =  2 -60.     This  gives  the  oxygen  ratio  f or  H  :  R  :  Si  =  1  :  8  :  11,  or  nearly  that  of  albite. 

TURGITE,  Min.  p.  167.— Terry  Cope,  N.  S.,  How,  Phil.  Mag.,  IV.,  xxxvii.,  268. 
Salisbuiy,  Conn.,  anal,  and  description,  Brush  and  Rodman,  Am.  J.  Sci,  IL,  zliv.,  219. 

TURNEKITE.      See  MONAZITE. 

Tyuite.    See  Ferguson ite. 

Tyrolite,  Min.  p.  570.— Libethen,  Hungary,  anal.,  CaC  essential  not  an  impurity, 
Church,  J.  Ch.  Soo.,  IL,  xi.,  p.  108,  Feb.,  1870. 
Tyrol,  Picid^,  Jahrb.  Min.,  1871,  53. 

XJlexite,  Min.  p.  598.— Nevada  and  Arizona,  SiUiman,  Am.  J.  Sci,  III.,  vi,  130. 
Newport  Station,  Nova  Scotia,  in  crystals.  How,  Phil.  Mag.,  IV.,  xxxix.,  275,  1870;  xli., 
275,  1871. 

Atacama,  anal.,  Domeyko,  4th  App.  Min.  Chili,  p.  85,  1874. 

Ullmannite,  Min-  p.  78.— Rinkenberg,  Carintbia,  Verb.  G.  Reichs,  1871,  8,  p.  131. 
From  the  Lr)lling,  crystals  showing  inclmed  hemihedrism,  Zep/utrovich,  Ber.  Ak.  Wien,  Iz., 
809.  1869;  Lotos,  Jan.,  1870. 

Waldeustein,  analyses,  Bumpf  and  UUik,  Ber.  Ak.  Wien,  Ixi.,  7,  1870. 

Uraninitb,  Min.  p.  154.— Colorado,  Am.  J.  Sci.,  IIL,  v.,  880,  1878. 

TTrakopii.\ne,  Min.  p.  805. — Discussion  of  composition,  =  a  thomsonite  in  which  H  alu- 
naina  is  replaced  by  uranium,  Websky,  ZS.  G.  Ges.,  zxi,  92,  1869  ;  see  also  WetsbacJi,  Jahrb. 
Blin.,  1878,  326. 

624  A.  Uranosphaerlte.  Weivbach,  Jahrb.  Min.,  1878,  815  ;  Winkler,  J.  pr.  Chem.,  IL, 
rii. ,  5. 

In  half -globular  aggregated  forms,  sometimes  with  a  dull,  or  slightly  lustrous  suiface. 
sometimes  rough  and  drusy,  showing  under  the  miscroscope  that  they  are  made  up  of 
cninute  acutely-terminated  crystals.  Structure  concentric,  also  radiated.  H.  =  2-3,  G.  = 
^-Sa.     Color  orange -yellow,  brick-red  (Winkler).    Lustre  greasy.    Streak  yellow. 
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Analyses,  Winkler,  1.  c,  1.  unpuiities  (11  p.  o.)  deducted,  2.  perfectly  pore  material. 

^  Bi  fi 

1.  50-32  4412  5  56 

2.  50  88  44-34  4  75 

These  give  the  formula  Bi  2^  -f  Stl. 

Decrepitates  on  heating,  and  falls  to  pieces  to  a  mass  of  ciystalline  needles,  with  sJky 
lustre,  homogeneous  and  of  brown  color. 

Occurs  with  other  related  uranium  minerals  at  the  mine  Weisser  Hirsch,  near  Sdmeebetg, 
Saxony. 

673  O.  Uranoipinite.  Weisbach,  Jahrb.  Min.,  1873,  315;  Winkler,  J.  pr.  Ch.  IL, 
vii..  11. 

Orthorhombic.  In  scale-like  crystals,  with  quadratic  or  rectangular  outlines,  deavage 
perfect,  parallel  to  the  planes  of  the  scales.  H.  =  2-3.  6.  =:  3  '45.     Color  siakine-green. 

Analysis,  Winkler  (1.  c.) ; 

Xs  ^  Ca  ft 

19-37  59  18  5-47  16*29  =  100-31 

which  corresponds  approximately  with  the  formula  Ca,  ^  Ss  +  8ft. 

Weisbach  regards  it  as  an  arsenate  corresponding  to  autunite.  Winkler  succeeded  in  mak 
ing  uranospinite  artificially  with  the  following  composition:  As  23-01,  ^  59-01,  Ca5-<i2. 
ft  14-27  =  101-91. 

Found  with  other  related  uranium  minerals,  at  the  mine  Weisser  Hirsch,  near  Achneebeig, 
Saxony. 

XJR^NOTiL,  Boricky,  Jahrb.  Min.,  1870,  780;  see  also  Jahrb.  Min.,  1873,  296,  316.— Ap- 
pendix L,  p.  16. 

446  D.  Vaallte,  Matikelpns  and  Flight,  Q.  J.  G.  Soa,  xxx.,  409,  Nov.,  1874. 

Monoclinic.  C  =  76°  30'.  Occurring  in  hexagonal  prisms ;  7  a  7  =  00'  10'.  IaO  =  96'  40* 
(calc.  =  96*'41'). 

Cleavage  O  easy,  7  much  less  so.  Normal  to  0  coincident,  or  very  nearly  bo,  with  the  mean 
line  of  the  optic  axes  ;  optic-axial  angle  very  small ;  double-refraction  negative. 
Color  drap,  in  spots  fine  blue. 

Analysis  (1.  c.) 

Si  XI  Fe  Mg  ^a,  ft  C  <5r 

40-83        9  80        6-84        3134         0.67  9  72  tr  tr  =  99-20. 

giving  the  formula  ft  Si  +  2  (3Mg,  2Si,  2ft).  Oxygen  ratio  for  ft :  R  :  gi :  ft  =  6 :  3  :  10 :  4. 
Expands  on  heating  on  a  platinum  foil  to  six  times  original  size,  in  powder  no  expansion  at 
all.  Loses  no  water  at  100  C.  Occurs  in  an  altered  bronzitic  rock  from  the  diamond-dig- 
gings, called  Du  Toit^s  Pan,  So.  Africa. 

Valleriite,  Blomstrand,  (Efv.  K  Akad.  Stockholm,  xxvii.,  p.  19,  1870. 

Massive,  without  a  trace  of  crystalline  texture.  Color  very  like  that  of  pyrrhotite.  Lustre 
perfectly  metallic ;  fracture  uneven.  Resembling  graphite  in  its  unusual  softness  (yields'  Xa 
the  nail,  and  can  be  cut  with  a  knife),  and  in  its  property  of  leaving  a  dark  streak,  when 
scratched  on  paper.     G.  —3*14. 

Analyses  (1.  c.)  in  part  from  different  samples,  (neglecting  a  small  insoluble  portion). 

Fe  Al  Cu  Mg  Ca  Na  K  S  ft 


1.  29-32  1700  6-26  059  031  22-20  

2.      10-77 

3.      18-66         22-73  

4.  2718        2-29  18-91  4*97  031  016  22-68  

5.  25-50        3-18  16-51  780  018        

Mean  26  34        2  73  17  77  6-34  018  045  028  2254  1077  =  87-35 

The  variation  in  Cu  and  Mg  in  the  analyses  is  regarded  by  Blomstrand  as  showing  a  pussi 
ble  variation  in  the  composition  of  the  species,     liegarding  all  the  Cu  as  combined  afi  CuS, 
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and  giving  tiie  remainder  of  the  Bulphnr  to  the  iron  (FeSt),  and  calculating  the  other  metalfi 
as  oxyds,  we  obtain  : 

CuS         FeS»  Pe  *1  Mg  Ca  S^a  ti  fi 

20-74        20-40        15-01        514        1057        025        061        027        10'77=98-76 

Giving  eraentially  the  formnia  2CaS,  FeS*+2MgFe+4lt. 

B.  B.,  loses  its  lustie  and  beoomes  darker.  In  the  matrass  gives  off  water  and  a  slight 
coating  of  sulphur.  The  water  is  strongly  combined,  and  is  given  off  only  at  a  full  red 
heat. 

Very  rare ;  occurs  in  small  (large  as  hazelnuts)  fragments  in  a  dark -greenish  limestone, 
which  is  much  mixed  with  mica  and  other  minerals,  at  the  Aurora  Mine,  Nya-Kopparberg, 
Sweden. 

Named  for  the  Swedish  mineralogist  Yallerius.     [A  veiy  doubtful  compound.] 

Vakadinite,  Min.  p.  610. — Sa  Africa,  anaL,  Maskelyne  and  FligJit,  J.  Gh.  Soc.,  II.,  x.« 
10i"»3,  1872. 

The  researches  of  Roscoe  have  shown  that  vanadic  acid  is  V-iOs,  not  YaOt,  which  explaina 
the  similarity  of  vanadinite  crystals  to  those  of  pyromoiphite,  Phil.  Trans.,  1869,  1870. 

Vanadiolite,  Hermann,  J.  pr.  Gh.,  II.,  i.,  445.     Appendix  I.,  p.  16. 

Vanaditk,  Min.  p.  610.— Cryst.,  Scltrauf,  Ber.  Ak.  Wien,  Ixiii.,  167,  1871. 

Variscite,  Min.  p.  582. — ^According  to  Petersen  JtlP,  +4lt,  perhaps  identical  with  callaite 
(turquoise),  Jahrb.  Min.,  1871,  357;  Kenngott^  Jahrb.  Min.,  1872,  193. 

VERidicnLTrE,  Min.  p.  498. — Pelham,  Mass.,  Adams,  Am.  J.  Sd.,  U.,  xlix.,  272;  Sficpard^ 
ibid.,  1.,  p.  96. 

Relation  to  the  micas,  in  optical  characters  and  chemical  composition,  Cooke^  Mem.  Am. 
Ac.  Boston,  1874,  35. 

See  jefferisite. 

Vesuvianitb,  Min,  p.  276.— Arendal,  anal. ,  Damour,  Ann.  Gh.  Phys.,  IV.,  xxiii.,  167, 1871. 
Gryst  (new  forms)  Jeremejew,  Verb.  Min.  Ges.  St.  Pet.,  U.,  vlL,  1878;  Jahrb.  Min., 
1873,  423.     Comp.  Uammelsberg,  ZS.  O.  Ges.,  xxv.,  421. 
Canzucoli,  anal.,  Lemberg.  ZS.  G.  Ges.,  xxiv.,  249,  1872. 
Altered  to  fassaite,  Doll,  Tsch.  Min.  Mitth.,  1874,  85. 
Anal.,  Janoveky,  Ber.  Ghem.  Ges.  Berlin,  1873,  1456. 

541  A.  Veszelyita,  Schrauf,  Anzeig.  K.  Ak.  Wien,  1874,  p.  185. 

Triclinia  a  (vert.) :  h  (brach.) :  c  :=  0-71516  :  •9a')29  :  1.  {=92^  1, 7;=101«  3',  f=:91«  9'. 
Observed  planes  i,  /,  »-i,  1-i,  1-1,  2-2,  2-2.  1  A  iA  =  \W'  18',  /a  7  =98"  2 ,  t-i A  l-i=12G''  86', 
l-l  .\  1-i .-109''  50'.     Grystols  formed  by  combination  of  prism  and  domes. 

Jn  crystalline  crusts  on  garnet-rock.     H.  =4.     G.  =3'5. 

Analysis  (on  a  very  minute  quantity)  6u=57.2,  fl=16  0  or  4C'uP-f  511,  with  traces  of  iron, 
but  no  arsenic  Loses  at  100°  G.  one  equivalent  of  water,  and  the  remainder  at  a  red  heat. 
Occurs  at  Morawicza  in  the  Banat 

Victorite.    See  Enstatite. 

ViLLARSiTE,  Min.  p.  409.— Genth,  Am.  Phil.  Soc.  Philad.,  xiii.,  364,  1873. 

ViRiDiTE. — A  collective  name  proposed  by  Vogelsang  (ZS.  G.  (Jes.,  xxiv.,  p.  529,  1872;  for 
all  the  indeterminable  transparent  green  compounds,  which  are  observed  in  rocks  and  may 
be  regarded  as  hydrous  protoxyd  silicates  of  iron  and  magnesia.  They  are  generally  in 
.<caly  or  fibrous  forms  and  are  often  the  result  of  the  decomposition  of  hornblende,  chrysolite, 
«>tc.  The  name  is  also  used  by  Dathe  (ib.,  xxvi.,  p.  10),  who  shows  its  relation  to  Liebe's 
diabontachronnyn  and  Sandberger*s  aphrosiderite. 

ViviANiTE,  Min.  p.  656. — Cryst  description  with  important  correction  of  hitherto  accepted 
angles,  tJ.  Rath,  Pogg.,  cxxxvl,  405. 

Analyses,  Maskdyne  and  Flight,  J.  Gh.  Soc.,  II.,  ix.,  6. 

VoLTAiTE,  Min.  p.  652.— Kremnitz,  anal.,  Tsehermak,  Ber.  Ak.  Wien,  1867,  Ivi.,  881. 

Wackenrodite,  Adam,  Tableau  Mm.,  1869,  p.  76.  A  variety  ( f  wad  containing  12*88 
p.  c.  l*b ;  see  Dana,  Min.,  p.  182,  anal  6. 
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Wad,  Min.  p.  181. — Groroilite,  district  Jacalo,  Mexico,  M.  Barcena,  Nataralezay  iii,  136, 
1874. 

Waoneritr.  Min.  p.  538. — Anal,  showing  the  presence  of  4  p.  c.  aJkaUes,  o.  KxfMSL^  J. 
pr.  Ch.,  II.,  vii.,2T5,  1873. 

Walpukoite,  Weisbach,  Jahrb.  Min.,  1871,  870;  1878,  315;  in  Appendix  L,  p.  16. 
Winkler  has  analyzed  the  walpurgite  of  Weisbach,  with  the  following  results : 


Ss 

^ 

Bi 

ft 

11-88 

20-29 

61-43 

4-32  =  97-92 

13  03 

20-54 

59  34 

4-65  =  97-56 

These  correspond  to  the  formula  SDi,  3s  +  3^  3s  +  lOfi. 

In  a  red -heat  the  crystals  take  a  brown  color,  which  passes  into  an  orange-yellow  on  cool- 
ing.  No  decrepitation  on  heating  takes  place,  and  no  change  of  form.  Decomponed  by 
nitric  acid,  leaving  a  white  residue  of  arsenate  of  bismuth,  which  goes  into  solution  on  the 
addition  of  hydrochloric  acid.     J.  pr.  Ch.,  IL,  vii,  p.  6,  1873. 

520  O.  Wapplerite,  Frenzel  Tsch.  Min.  Mitth.,  1874,  279. 

Triclinic.  Crystals  minute  and  highly  modified,  resembling  augite  or  wolframite  in 
habit.  Also  in  incrustations  sometimes  crystalline,  or  globular,  sometimes  glassy,  with  a 
reniform  surface.  Cleavage  clinodiagonal.  H.  2-'i-o.  G.  2*48.  Color  white.  Trzmsluoent, 
the  crystals  colorless.  Lustre  strongly  vitreous.  [Crystallographic  determination  by  Schrauf, 
(priv.  contrib.,  dated  Vienna,  Mar«'.h  20th,  1875).  Triclinic.  a  (vert.)  :  b  :  e  =  0-29037  :  1 : 
1  11002.  f  =  90"  13'  55'  ;  7/  =  95'  20' ;  f  =  90"  10'  35'.  Observed  planes,  »-«,  »-5,  i-i',  /,  1\ 
U,  1-1,  1-i',  3-i,  3-i ,  10-1,  -2-^  '-8-5,  -2-2',  2-2',  -4-4,  4-4,  -4-4'  4-4',  -3-1,  -S-J',  -5-|,  -5-f> 
-7-J,  -7V.     t  iA/nr  132°  0';  i-l^I  =  131"  4Cf ;  i-lAl-t  =  104-  50' ;  i-lA-2-2'  =  123'  14.] 

The  crystals  are  characterized  by  prevalence  of  zones,  by  which  means  nearly  all  of  th6 
planes  could  be  determined. 

Wapplerite  undergoes  alteration,  by  taking  up  one  equivalent  of  water,  forming  white 
opaque  pseudomorphs  which  have  been  described  as  nxuslerite  (Dana,  Min.,  p.  556). 

Analyses,  Frenzel  (L  c). 


38 

Ca 

fig 

fi 

47-70 

1415 

8  29 

29-40=    99-58 

47-69 

15-60 

7-35 

29-49  =  100-13 

These  give  for  the  composition  2'Cu.  As  +  8^,  where  some  lime  is  replaced  by  magnesia. 
Of  the  water  5  atoms  go  off  at  100°  C,  the  remainder  at  300^. 
Found  wiih  pharmacolite  at  Joachimsthal. 

Waurfnotonite,  Min.  p.  604.— See  brocJianUte,  Domeyko,  2d  Appendix,  Min.  Chili, 
p.  23,'  18(37. 

Warvvickite,  Min.  p.  600.— Description  and  analysis,  /.  L.  Smith,  Am.  J.  Sci,,III.,  viii., 
482,  1874. 

Wavelltte,  Min.  p.  575.— Chester  Co.,  Penn.,  eji&\, ^  Hermann,  J.  pr.  Ch,,  evi,  69,  1869. 
County  of  Cork,  anal.  Church,  J.  Ch.  Soc.,  II.,  xi.,  110,  Feb.,  1873. 

Websterite.     See  AhUMfNiTK. 

Wernerite,  Min.  p.  819.— Bucks  Co.,  Penn.,  anal.,  Leeds,  Am.  J.  ScL,  III.,  viii.,  438. 
1874. 

Westanite,  BloTJutrand,  J.  pr.  Ch.,  cv.,  841. — Appendix  I.,  p.  16. 

813  B.  Wheeler te.    O.  Loew,  Am.  J.  Sci.,  Ill,  vii.,  p.  571. 

A  resin,  yellowish  in  color,  founi  in  the  Cretaceous  beds  of  northern  New  Mezioo,  filing 
the  fissures  of  the  lignite,  or  interstratified  in  thin  layers  in  it.  Most  abundantly  observed  is 
the  vicinity  of  Nacimleu  to. 

Two  analyses  gave  Loew  (I.  c. ) 

C  H 

1.  73-07  7-95 

3.  72-87  7-88 

iirhicU  agree  closely  with  the  formula  n  (CftHoO),  where  n  ia  probably  5  or  6L 
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Bolable  in  efiher,  less  so  In  bisnlpbide  of  carbon.  In  concentr&  sd  siilpbari  acid  dissolves, 
producing'  a  dark-brown  solution,  from  which  it  is  precipitated  by  water.  In  alcohol  the 
principal  portion  is  readily  dissolved,  while  a  small  part  remains  insoluble.  The  hot  alco- 
holic extract  of  the  resin  deposits,  on  cooling,  a  few  yellow  flocculi.  The  solution,  od 
evaporation,  gives  a  yellowish  resin  very  brittle,  and  becoming  strongly  electric  on  friction  * 
it  molts  at  154'  C 

Named  for  Lieut.  G.  M.  Wheeler,  U.  S.  Army. 

Whewellitb,  Min.  p.  718.— Cryst.,  Schmid,  Pogg.,  cxlii..  Ill,  (Ann.  Ch.  Pharm.,  xcvii, 
225). 

WeiTKEyiTE,  Min.  p.  37. — From  southern  Arizona,  analyses,  Am.  J.  ScL,  IT.,  xlv.,  306. 
A  variety  from  Fortuna  di  Paposa,  Chili,  Bertraiid^  Ann.  d.  Mines,  VII.,  L,  413,  1872. 

45d  B.  Willcoxite.    Genth,  Am.  Phil.  Soo.  Philad.,  xiii,  p.  397,  1873. 

In  scales  white  to  greenish  or  grayish -white,  with  pearly  lustre,  and  resembling  talc. 

Analyses,  Ecsnig  (L  c).     1.  Shooting  Creek  ;  2.  Collakenee  Mine. 


Si       Jtl       Fe 

*'e 

Ag 

Li 

J?fa 

* 

ign. 

1. 

28-96   37-49    1-26 

2-44 

17-35 

tr 

6-73 

2-46 

4-00  =  100-69 

2. 

29-50   37-56    1-40 

2-38 

17-20 

tr 

6-24 

2-42 

3-32  =  100  02 

Oxygen  ratio  ft  :  S :  Si  :  ft  —  6  :  12  :  10  :  2  nearly,  or  3(2]ft,  Si)  +  2  (2S  Si)  +  2ft. 

B.  B.  fuses  in  fine  splinters  with  difficulty  to  a  white  enamel,  coloring  the  outer  flame 
yellow.  In  hydrochloric  acid  decomposed  with  difficulty,  with  separation  of  silica  in  scales. 
Ilare,  occurring  as  a  coating  about  a  nucleus  of  corundum,  and  resulting  from  its  alteration, 
at  Shooting  Creek  and  Cullakenee  Mine,  Clay  Co. ,  29 o.  Carolina. 

Named  in  honor  of  Col.  Joseph  Willcox. 

WiLLEMiTE,  Min,  p.  262. — Franklin,  N.  J.,  analyses,  Mixter^  Am.  J.  Scl,  II.,  xlvl,  230, 
1868:  sp.  gravity  for  transparent  crystals  4*26,  4^25,  4 '29,  ComvMU.  Am.  Chemist.,  Oct., 
1873,  p.  126.  ^ 

Altenberg,  near  Aachen,  Arzruniy  Pogg.,  clii.,  281,  1874. 

626  O.  Winklerite,  Breithaupt,  Jahrb.  Min.,  1872,  816. 

Amorphous,  massive.  H.=:3.  G.=d432.  Color  bluish-black  to  violet-black.  Streak 
dark-brown.     Fractnre  conchoidal,  with  but  slight  lustre. 

Analysis,  Winkler  (1.  c.)  1.  original  analysis  ;  2.  same  after  deduction  of  Fe  and  §L 

Is         Cn  «o  Co  ^i         Fe        Ca         gi  0  ft 

10-29      1321      10-34      28-91      258      805      6-85      2-64      1037      14-08=100-8a 

10-83      13-89      10-86  3310  562  10-90      14-80=10000 

Breithaupt  thinks  that  the  mineral  may  have  been  formed  by  the  grradual  decomposition 
of  ery  thrite  (cobalt  bloom)  by  water  containing  carbonic  acid  in  the  presence  of  some  copper- 
mineral. 

In  the  matrass  gives  off  water.  On  charcoal  decrepitates,  but  does  not  alter  its  appearance. 
B.  B.  infusible,  coloring  the  flame  green.  With  the  fluxes  gives  reaction  for  cobalt.  Effer- 
vesces with  hydrochloric  add  and  the  solution  thus  obtained  upon  heating  evolves  chlorine. 

Found  at  Pria  near  Motril  in  Spain,  occurring  with  galapectite,  also  with  erythrite  and 
malachite. 

WiNKWORTHiTB,  fibw,  Phil.. Mag.,  April,  1871.— Appendix  I.,  p.  17. 
Kenngott  (Jahrb.  Min.,  1872,  300)  repeats  the  suggestion  of  Brush  that  winkworthite  is  a 
mixture  of  gypsum  and  howlite. 

WiSERiNR,  Min.  p.  528. — Cryst.  memoir,  with  many  new  planes  and  discussion  of  relation 
to  xenotime  and  zircon.     Brezina  remarks  that  the  wiserine  from  the  Binnenthal  is  very 
different  in  habit  from  that  of  other  localities,  and  may  possibly  be  a  distinct  species,  Tsch. 
Min.  Mitth.,  1872,  8.     Klein  shows  that  the  supposed  mineral  from  the  Binnenthal  is  in  fact ' 
octahedrite,  Jahrb.  Min.,  1872,  900. 

WiTTJCHENiTB,  Min.  p.  98.— Bjckelsbach,  Wittichen,  Baden,  anaL,  PeterHti^  Pogff.t 
ezxxiv.,  92;  cxxxvi.,  500,     (Jahrb.  Min.,  1869,  337.) 
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WocHElNiTE,  Min  p.  174. — (beauxite)  Kokorjie,  Verh.  G.  Reiobfl,  1874  289. 

WOiiLERiTE,  Min.  p.  291. — Cryst.   memoir,  Bhowing  the  species  to  be  monodioic.  Da 
Cloizenvit,  Ann!  Ch.  Phys.,  IV.,  xui.,  425,  1«68. 
Analyses,  Jiammelsbeig,  Pogg.,  cl ,  211,  1873. 

WoLPACHiTE,  Stmdberger^  Jahrb.  Min.,  1869.  313. — ^Appendix  L,  p.  17. 

Wolframite,  Min.,  p.  601.--Bayonka,  Urals,  anal.,  Dei  CloizsauXj  Am.  J.  Set,  H, 
xlviiL,  187,  1808. 

A  variety  from  Schlaggenwald,  Zerrenner,  B.  u.  H.  Zeit,  xxviil.,  429,  437. 

Crystalline  form  proved  to  be  monoclinio,  Dcs  Cloiseaux^  Ann.  Ch.  Phys.,  IV.,  xix.,  16S, 
1870. 

From  Russian  localities.  Beck  and  Teich,  Verh.  Min.  Ges.  St.  Pet.,  II.,  iv.,  312. 

Relation  tocolumbite,  Jeremejew,  Verh.  Min.  Ges.  St.  Pet.,  II.,  vii.,  1872l 

Cryst.  form  (hubnerite),  relation  to  columbite,  Groih  and  Arzruni^  Pogg.,  cxlix.,  235. 

Meymac,  Corr^ze,  anal.,  Carnot^  C.  B.,  Ixxix.,  637,  1874. 

WoLLASTONiTE,  Min.  p.  210. — ^Vesuvins,  cryst,  v.  Hath.,  Pogg.,  cxxxviii,  484;  Monte 
Somma,  anal.,  ib.,  cxliv.,  800. 

Elba,  ciyst.,  Achinnii,  Nuovo  Ciraento,  II.,  iii.,  Feb.,  1870. 

Santorin,  cryst  memoir,  llej*itenberg^  Min.  Not,  ix.,  28,  1870. 

Orawitza,  anal.,  Lcmberg^  ZS.  G.  Ges.,  xxiv.,  251,  1873. 

In  phonolyte  from  Freibuig,  Breisgau,  «.  Rath^  Jahrb.  Min.,  1874,  521. 

Piquet  describcR  (Ann.  des  Mines,  VII.,  i.,  415,  1872)  what  he  calls  a  new  siUeats  cf  UiM 
from  Merida  (Portugal).  It  occurred  in  a  vein  of  dioryte  containing  magnesite,  qnarz, 
apa'ite.  An  analysis  gave  Clemencin  (1.  c.)  Si  48  36,  ^l(i?e  tr)  1'56,  O'a  4641,  MgiaO,  C 
100,  S  0-50,  fi  lll=100-30.  H.=:3o-4.  G.=280.  Color  white.  Structure  radiated.  Aa 
Kenngott  remarks  (Jahrb.  Min.,  1873,  944)  there  seems  to  be  no  good  reason  for  separating 
it  from  wollastonite. 

WoLLONGONOiTE,  SilUmnn,  Am.  J.  Scl,  II.,  xlviii.,  85.     Appendix  I.,  p.  17. 

WooDWARDiTE,  Min.  p.  666.— Anal,  Pisani,  C.  R.,  Ixv.,  1143,  1871;  MaOcdyne  and 
FlighU  anal.,  J.  Ch.  Soc.,  II.,  ix.,  1.,  1871. 

WULFENITK,  Min.  p.  607.— Wahsatch  Mts.,  SUHman,  Am.  J.  Sci.,  III.,  iii.,  200;  vi.,  128. 
Rucksberg  and  Phoenixville,  cryst.,  Schravf,  Ber.  Ak.  Wien.  Ixiii.,  184,  1871. 
Pzribram,  hemimorphic  forms,  Zerrenner^  Tsch.  Min.  Mitth.,  1874,  91. 

Xanthiosite,  Adam,  Tableau  Min.,  1869.  p.  43.  An  uncertain  arsenate  of  nickel  (5ii^ls) 
from  Johanngeorgeustadt,  analyzed  by  Bergemann  (Dana  Min. ,  p.  548). 

Xenotime,  Min.  p.  62S.—I£es8enberg^  cryst,- Jahrb.  Min.,  1874,  833. 
Bee   W%H€rint, 

YiTROCERiTE,  Min.  p.  VH^.^Nordenskiold,  (Ef.  Ak.  Stockh.,  xxvii.,  549,  1870. 

Yttrotantat.ite,  Min.  p.  519.— Ytterby,  anal.,  Rammdiberg,  ZS.  G.  Ges.,  xxi,  560, 
1869;  Pogg.,  cl,  200,  1873. 

ZEniARovicniTE,  Boricki/.—BeT.  Ak.  Wien,  lix.,  593,  1869.— Appendix  I.,  p.  17. 

572  A.  Zeunerite  Wei^bnch,  Jahrb  Min..  1872,  207 ;  1873,  315;  see  also  Wifilcler,  J.  pr. 
Ch.,  II.,  vil,  p.  8,  1873;  Lfiube,  Lotos,  xxii.,  1872,  p.  210;  Fremel,  Jahrb.  Min.,  1873,  947. 

Tetragonal.  In  crystals  floinetimes  tabular,  sometimes  pyramidal,  with  planes  /,  0, 
m.  Cleavage,  basal  perfect,  the  Rurface  having  a  pearly  lustre.  H.  — 18-2*5.  G.  =3-2.  Color 
gras-s-grecn  and  apple-green.  In  appearance  and  physical  characters  very  similar  to  torber 
nite  (Min.  p.  585),  with  which  it  is  iaomorphous  according  to  Weisbach.** 

Analysoa,  Winkler,  1.  I  c,  2.  qu  jted  by  Weisbach  L  c. 

Xs  ^  Cu  ft 

1.  2094       55-86       749        15-68  =    99-97 

2.  151         56-6         8-7       .14-5       (Fe  5*2,  Ca  1 2)  =  100« 


*  See  J3cktW4/,  Tteh.  Min.  ICHth.,  187S,  18t 
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From  analjris  1.  Winkler  writes  Cu  2  ^  Sa  4-  8"^". 

First  foxind  with  other  uranium  minerals  at  the  mine  Weisser  Hiiseh,  near  Sohneeberg, 
Saxonj  ;  the  crystals  rest  upon  quartz  or  upon  iron  ochre.  Since  identified  from  Gmster- 
halde,  near  Joachimsthal,  Laube  (1.  c),  and  from  Huel  Gorland,  Cornwall  (od  smokj  quarz 
with  chaJcocite  and  melaconite),  and  from  Zinnwald,  Saxony  (on  quarz),  Frenzel  (1.  c). 

Winkler  (1.  o.  p.  14)  haa  made  zeunerite  artificially,  having  the  following  composition: 
6u  701.  Is  2211,  ^  57-21,  it  14  (Jo  =  100-98. 

ZiT^ciTE,  Min.  p.  135.— Artificial  oxyd  of  zinc  in  twinned  crystals,  v.  Rath,  Pogg.,  cxliv.. 
fiSO.  1871. 

Hayes  has  investigated  the  zincit«  from  New  Jersey,  and  thinks  he  has  confirmed  his 
previous  observations  that  the  red  color  is  due  to  the  presence  of  scales  of  hematite. (Am.  J 
Sci.,  IIL,  iv..  191,  1872).  The  writer  has  made  a  study  of  some  thin  sections  under  the  mi' 
croRcope,  and  has  found  that  while  there  are  present,  at  times,  irregular  scales  (the  hematite 
of  Hayes)  the  red  or  yellow  color  is  always  uniformly  diffused,  and  is  not  due  to  these  scales. 
See  Dana,  Min.  p.  136. 

Zircon,  Min.  p.  272.— Observed  in  the  hypersthenyte,  near  Harzburg,  Bose.  ZS.  G.  Ges., 
xxiL,  754. 

Expailly,  France,  anal.,  Mylander,  Jahrb.  Min.,  1870,  488. 
Ceylon,  analyses,  Forbes^  Chem.  News,  xxv.,  3()5,  June,  1872. 

Zirlite.  Pichler  has  given  this  name  to  an  opal-like  hydrate  of  alumina  closely  related  to, 
if  not  identical  wit^,  gibbsite.    Found  at  Zirl,  in  the  Tyrol  (Jahrb.  Min.,  1871,  57;  1875,  51). 

Zoblitzite.    See  Limbaghite. 

ZOTSITE,  Min.  p.  290. — Tuscany,  province  of  Lucca,  Achiardi^  BoU.  Com.  GeoL  Ital., 
1871,  137. 

No.  Carolina,  /.  L,  Smith,  Am,  J.  Sci.,  III.,  vi.,  184;  Omth,  Am.  Phil  Soc.  Philad.^  viii., 
374,  406,  1873. 

Thnlite,  Norway,  anal.,  Herter,  ZS.  6.  Ges.,  xxiii.,  2G8. 

Eammdsberg,  ZS.  G.  Ges.,  xxiv.,  649. 

"  Zonochlorite,  Foote,  Rep.  Amer.  Assoc.,  1873,  p.  65. 

Associated  with  laumontite,  stilbite,  prehnite  and  related  minerals  in  the  amygdoid  of 
Neepigon  Bay,  Lake  Superior. 

Massive,  banded  with  different  shades  of  dark-green.  H.=r6|-7.  G.— 3-113.  Water  de- 
terminations gave  8*7,  12 '9  and  7*03  p.  c,  and  the  presence  of  iron  and  alumina,  also  lime 
and  soda  (spectroscope)  was  proved.  B.  B.  fuses  with  difficulty  to  a  dork  glass,  and  with 
fluxes  reacts  for  iron.  Upon  this  very  imperfect  examination  the  author  concludes  that  the 
8x>ecie8  is  new.     [Probably  identical  with  chlorastrolite,  Dana,  Min.,  p.  412.  J 


Paragon ITE. — Oosaaite.  Gastaldi  has  given  this  name  to  a  mineral  which  in  oxygen 
ratio  and  chemical  composition  is  identical  with  paragonite,  but  he  separates  it  from  this 
species  on  the  ground  of  the  absence  of  distmct  micaceous  cleavage.  He  first  identified  it  in 
an  antique  ring  (possibly  a  bracelet)  dug  up  in  the  neighborhood  of  Turin,  but  -ho  has  also 
found  it  at  the  mines  of  Borgofranco,  near  Ivrea,  and  at  Mt.  Blasier. 

The  description  as  given  by  Prof.  Cossa  is  as  follows  : 

Structure  crystalline,  finely  lamellar  ;  in  some  portions  having  a  micaceous  a-pect  (Borgo- 
franco ;  this  tendency  to  micaceous  structure  is  absent  in  the  mineral  from  Mt.  Blasier). 
Opaque,  slightly  translucent  on  the  edges.  H.  =  2.5.  G.  =  2-896  and  2*890.  Color  green. 
8*reakwhite. 

.\nalyses ;  1.  and  2.  by  Cossa,  1.  c.  1.  Borgofranco ;  2.  Mt  Blasier ;  3.  paragonite, 
BAmmelsberg  (Danli,  Min.,  p.  488).  . 

Ag      Ca  5ra  ]fi:  ft 

6-37  1-36  4-91  =  100*83  Cossa. 

6*91  0-84  508  =  100-45  Cossa. 

0-65  126  6-40  tr.  4-82  =  100*     Rumm. 


Si 

^1 

Fe 

1. 

Cossaite.      46-67 

89  02 

2  01 

2. 

46*68 

39-88 

1*06 

3. 

Paragonite.  46*81 

40  06 

tr. 

The  oxygen  ratio  f  or  ]ft  :  S  :  ft  :  £[  =  1 :  9  :  12  :  2. 
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B.B.  fusible  with  difficulty  ;  exfoliates  and  becomes  opaque  white,  moistened  wiih  cobalt 
solution;  after  ignition  gives  an  intense  blue  color.  Not  decomposed  bv  hydrochloric  acid. 
Gastaldi  calls  the  cossaite  a  soda-oncosin  (pinite).  He  adds  the  following-  analysis  by  Cosa 
of  what  he  considers  a  normal  oncosin  from  Fenestrelle  :  Si  47 •96,  Xl  31*03,  Ca  1'07,  SIg 
3-42,  ft  10-44,  Na  408,  it  241  =  100  41.  (0.  ratio  B  ;  R  :  Si  =  1  :  3  :  6.)  Very  eimilar 
to  cossaite  in  physical  characters.     B.B.  fusible.     (Atti  Aocad.  Sci.  Torino,  x.,  Dec,  1874). 

662  A.  Guanovulite,  Wibd,  Ber.  Chem.  Ges.  Berlin,  1874,  392. 

Found  in  crystalline  deposits  filling  the  eggs  of  birds  in  Peruvian  guano.  H.  =  2. 
G.  =  2  33-2 '65.  Color  yellowish- white.  Lustre  silky.  An  analysis  gave,  after  deduction 
of  impurities,  k  8o-49,  NH.O  5  09,  §  4900,  fl  9  82  =  100-00.  Wibel  writes  the  formula 
NHiOS  +  2KS  -h  8(ftS,tlg)  +  4  aq. 

In  water  it  dissolves,  leaving  a  very  small  residue,  and  giving  a  light-yellowish  solution, 
which  has  a  salty  taste.  Insoluble  in  ether  or  alcohol.  Heated  in  a  glass  tnbe  it  first  loses 
water  and  ammonia,  then  becomes  black,  and  on  stronger  heating  melts  and  gives  off  mncli 
•nlphnric  acid. 
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